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ABSTRACT

Coffee husk, an abundant by-product of coffee processing,
contains bioactive compounds, particularly phenolic acids, such
as chlorogenic acid, caffeic acid, and protocatechuic acid. This
study investigated the extraction efficiency of phenolic acids by
reflux and enzyme-assisted extraction. The results showed that
the reflux method using 50% ethanol solvent for 180 min achieved
a total phenolic content of 27.10 mg GAE/g, lower than the
extraction methods using Celluclast and Viscozyme enzymes with
polyphenol contents of 27.96 and 28.52 mg GAE/g, respectively.
The reflux method with water and 50% ethanol gave the highest
extraction yield of chlorogenic acid, reaching 135.35 and 134.10
mg/100 g, respectively. While the Celluclast enzyme gave the
highest protocatechuic acid level of 81.96 mg/100 g after 15 min.
Interestingly, caffeic acid increased rapidly to 67.74 mg/100 g after
60 min using Viscozyme, 16.5 times higher than that obtained from
the reflux extraction. Regarding antioxidant activity, the reflux
extract showed higher radical scavenging capacity when evaluated
by the DPPH (1,1-diphenyl-2-picrylhydrazyl) assay (62.89 mg
Trolox/g) compared with its antioxidant activity determined by
the ABTS assay. In contrast, enzymatic extracts exhibited higher
antioxidant capacity when evaluated using the ABTS (2,2"-azino-
bis (3-ethylbenzothiazoline-6-sulfonic acid)) assay, with values
ranging from 76.51 to 77.57 mg Trolox/g. Choosing the appropriate
extraction method to recover bioactive substances from coftee
husk is a crucial step to intensively develop specific applications of
coffee husks in related fields.
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1. it Vin Dé

Nganh san xudt ca phé toan cau la mot
trong nhiing nganh néng nghiép 16n nhat, véi

phenolic acid nhu chlorogenic acid, caffeic acid va protocatechuic
acid. Nghién ctiu nay danh gia hiéu qua chiét xudt cac phenolic
acid ctia phuong phap dun héi luu va chiét xuat c6 ho trg enzyme.
Két qua nghién ctiu cho thdy, phuong phap dun héi luu st dung
dung moi ethanol 50% trong thoi gian 180 phut da dat hiéu qua
chiét xuat polyphenol 27,10 mg GAE/g, thap hon so véi phuong
phédp chiét xuidt bang enzyme Celluclast va Viscozyme v6i ham
lugng polyphenol tuong ting 14 27,96 va 28,52 mg GAE/g. Phuong
phap dun hoi luu véi nudc va ethanol 50% cho hiéu qua chiét xuat
chlorogenic acid cao nhét dat lan lugt 135,35 va 134,10 mg/100 g.
Trong khi enzyme Celluclast cho hiéu qua chiét xuat protocatechuic
acid t6i uu 81,96 mg/100 g sau 15 phut. Lugng caffeic acid gia tang
nhanh choéng dat 67,74 mg/100 g sau 60 phut sti dung Viscozyme,
cao gip 16,5 lan so véi phuong phap dun hoi luu. Phuong phéap
bat goc tu do DPPH (1,1-diphenyl-2-picrylhydrazyl) pht hop véi
chiét xuat bang phuong phap dun hoi luu v6i dung mdi, cho ham
lugng chat chdng oxy hoa tuong duong 62,89 mg Trolox/g. Trong
khi thtt nghiém ABTS (2,2'-azino-bis (3-ethylbenzothiazoline-6-
sulfonic acid)) nhay hon véi chiét xuat bang enzyme, cho két qua
hgp chit chong oxy hoa tuong duong 76,51 - 77,57 mg Trolox/g.
Chon lya phuong phap chiét xuat thich hgp dé thu nhéan hiéu qua
cac hoat chit sinh hoc la budc quan trong d€ phét trién sdu hon
cac ting dung cu thé ctia vo ca phé trong cac linh vuc lién quan.

hon 70 quéc gia tham gia san xuit. Hang ndm,
qua trinh ché bién hat ca phé tao ra hang triéu
tdn phu phdm vo ca phé, chiém 40 - 50% khdi
lugng qua ca phé (Murthy & Naidu, 2012). Vo
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ca phé chtia nhiéu hgp chat hitu co va dinh
dudng, gay 6 nhiém dit, nudc va phat thai khi
nha kinh khi thai bé ra mdi truong. Ngoai ra,
vo ca phé rat giau phenolic acid, flavonoid va
cac hgp chit sinh hoc, trong dé cé chlorogenic
acid, caffeic acid va protocatechuic acid dugc
chiing minh c6 dic tinh chdng oxy hoéa, chéng
viém va khang khuén (Baiano, 2014; Dorsey &
Jones, 2017; Klingel & ctv., 2020). Nhiing hgp
chét nay c6 gia tri cao trong dugc phdm, thuc
phdm chtic ning va my phdm. Do d4, viéc khai
thac ching khong chi nang cao gia tri kinh té
ma con gép phan giam chat thai va huéng dén

muc tiéu phét trién bén viing.

Qua trinh chiét xuat 1a budc quan trong nhat
trong viéc thu nhén cac hgp chat phenolic tu
nguyén liéu ban dau, anh hudng truc ti€p dén
hiéu sudt va chét lugng ctia cdc hgp chat co
hoat tinh sinh hoc (Quatrin & ctv., 2019). Cac
phuong phap chiét xudt truyén thong nhu dun
hoi luu v6i dung moi véi vu diém dé van hanh
nén co thé thuc hién & quy mo 16n nhung thoi
gian kéo dai va cé th€ anh hudng dén cac hop
chat kém bén nhié¢t (Mungwari & ctv., 2025).
Cac ky thuat chiét xuit tién tién nhu song siéu
am hodc vi séng c6 kha nang cai thién nhiing
han ché trén nhung yéu cau dau tu thiét bi
hién dai va dat tién (Vilkhu & ctv., 2008). Tuy
nhién cic phuong phap chiét xuit bang dung
modi thuong kém hiéu qua véi mot s6 hop chat
phenolic lién két chdt ché véi cac thanh phan
polysaccharide cua vach t€ bao thuc véat (Trinh
& ctv,, 2018; Barros & ctv.,, 2019). Hién nay,
chiét xudt véi sy ho trg enzyme dugc danh gia la
mot phuong phép xanh, hiéu qua va than thién
v6i moi trudng, gidp pha v lién két phenolic

- polysaccharide ctia vach té€ bao va tang dang

ké hiéu suit chiét (Trinh & ctv., 2018; Barros &
ctv., 2019).

Trong nghién ctu nay, ching téi danh
gid hiéu qua chiét xuét polyphenol téng s6,
protocatechuic acid, chlorogenic acid va
caffeic acid bang hai ky thuét chiét xuéit khac
nhau gom phuong phap dun hoi luu véi dung
moi va chiét xudt bang cac enzyme thuy phin
polysaccharide. Bén canh do6, kha nang chéng
oxy hoéa thong qua thu nghiém loai bd gbc tu
do DPPH (1,1-diphenyl-2-picrylhydrazyl) va
ABTS (2,2'-azino-bis(3-ethylbenzothiazoline-
6-sulfonic acid)) ctia dich chiét vo ca phé ciing
dugc danh gia. Két qua nghién ctiu cho thay, viéc
st dung cac ky thuat chiét xuit t6i uu khong chi
tan dung t6i da nguon tai nguyén dia phuong
ma con ma ra ¢ hoi phat trién cac san phdm gia
tri cao ting dung trong thuc phdm chtic nang va
dugc phdm. Bén canh do, khai théc hiéu qua vo
ca phé giup ting thu nhap cho nong dan, dong
thoi giam thiéu lugng chat thai ti nganh ca phé,
g6p phéan bdo vé moi trudng va giam tac dong

tiéu cuc dén sinh thai dia phuong.

2. Vat Liéu va Phuong Phap
2.1. Vat liéu

V6 qué ca phé Robusta dugc thu thép vao
thang 12 tai Lam Pong, Viét Nam. Mau vo ca
phé sau khi thu hoach dugc xti ly bang cach sdy
kho & 50°C, nghién min va sang qua ray co kich
thudc 16 < 1 mm nham dam bao d¢ dong nhit.
Do 4m cta miu dudc x4c dinh trudce khi tién
hanh céc thi nghiém la 14,12%.

Cac hoéa chat st dung trong nghién ctiu bao
gom protocatechuic acid, chlorogenic acid,
acid,

caffeic 1,1-diphenyl-2-picrylhydrazyl
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(DPPH), va 2,2'-azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid) (ABTS),
tat ca déu dugc cung cdp boi Sigma-Aldrich (St.
Louis, MO, USA). Dung mdi acetonitrile, acetic
acid va methanol dat tiéu chuén phan tich HPLC
(Fisher). Thuéc thu Folin-Ciocalteu's phenol
reagent dugc cung cdp boi Supelco (Merck).
Cac enzyme dugc st dung trong nghién ctiu bao
gom Celluclast 1.5 L (700 EGU/g) va Viscozyme
L (300 AGU/mL) dugc cung cdp bdi Novozymes.

2.2. Phuong phap
2.2.1. Xac dinh d¢ 4m cua nguyén liéu

Do 4m ctia nguyén liéu dugc xac dinh bing
phuong phép sdy & nhiét d6 105°C. Can mau
thti 2 - 5 g dugc cho vao chén thuy tinh da say
kho & 105°C va lam ngudi trong binh hat dm.
Khéi lugng ctia chén va mau trude khi siy dugc
can va ghi nhan la W1. Chén chtia mau dugc
sdy 6 105°C cho dén khi khoi lugng khong déi.
Sau khi sdy, chén dugc lam nguoi trong binh hut
dm va can lai d€ xdc dinh khéi lugng ctia chén
va mau sau khi sdy, ghi nhén 1a W2. B 4m ctia
mau dugc tinh theo cong thuc:

— ]/V2

Wy
W% = ———— x 100
m

Trong dé:

o WI (g) la khdi lugng ctia mau thu va
chén trudce khi sdy;

o« W2 (g) la khoéi lugng ctia mau thu va

chén sau khi séy;

o m (g) 1a khéi lugng kho clia mau thu
trude khi séy.

2.2.2. Chiét xuidt cac phenolic acid bang
phuong phap dun hoi luu

Vb qua ca phé dugc ngam trong cac dung
moi khac nhau bao gom nudc, ethanol 96% va
ethanol 50% (v/v). Ty 1¢ nguyén liéu : dung moi
la1:50 (w/v). Sau d6, hdn hgp duge dun s6i hoi
luu trong 60, 120, 180 va 240 phut. Dich chiét
vo ca phé thu dugc bang cach loc qua gidy loc
Whatman s6 1 va mang loc nylon 0,22 pm, sau
d6 dugc xac dinh ham lugng polyphenol tng
s6 va cac phenolic acid. Tat ca cac thi nghiém
dugc tién hanh ba l4n 13p lai.

2.2.3. Chiét xuit cac phenolic acid bang enzyme

Vo qua ca phé dugc ngam dém citrate (50
mM, pH 4,8) véi ti 1¢ nguyén liéu : dung dich
1:50 (w/v), sau d6 xt ly nhiét & 121°C trong
15 phat (autoclave). Sau khi hon hgp ngudi sé
bé sung hai loai enzyme bao gom Celluclast va
Viscozyme véi liéu lugng enzyme : co chat la 2%
(w/w). Qua trinh chiét xudt dién ra trong diéu
kién nhiét d6 50°C véi t6¢ d6 lac 120 vong/phut
(Tran & ctv., 2021). Ly mau sau 15, 30, 45 va 60
phut d€ xac dinh ham lugng polyphenol téng s&
va cac phenolic acid. Tat ca cac thi nghiém dugc

tién hanh ba lan lap lai.
2.2.4. Xac dinh ham lugng polyphenol tong sé

Ham lugng polyphenol tong s6 (TPC) dugc
xac dinh véi phuong phap quang phd hap thu
phan ti (UV - Vis) bang cach hut 100 pL mau
dich chiét vao 6ng nghiém, sau dé thém 100
uL thudc tht Folin-Ciocalteu u trong 5 phut.
Tiép tuc thém 300 pL sodium carbonate 20%,
tién hanh dinh mic bidng nudc cat dé dat thé
tich 5 mL va 0 trong 1 tiéng & nhiét do phong
trong diéu kién t6i. Gallic acid dugc st dung
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lam chudn v6i ndng d6 tu 50 - 250 mg/L. Tién
hanh do d¢ hdp thu phén tu cta dung dich &
budc song hadp thu cuc dai 730 nm va ghi nhan
két qua (Singleton & ctv,, 1999). Ham lugng
polyphenol téng s6 TPC (mg/g) dugc tinh theo
cong thic:
CxV
m

TPC (mg/g) =
Trong do:

« C (mg/L) 13 néng do polyphenol trong
mau dugc tinh todn dya trén dudng

chudén gallic acid;
o V(L) la thé tich dich chiét vo ca phé;

o m(g)lakhoilugng nguyén liéu kho dem
chiét.

2.2.5. Pinh lugng cic phenolic acid bang ky
thuat sic ky long pha dao

Xac dinh ham lugng cac phenolic acid trong
dich chiét vd ca phé bao gom protocatechuic
acid (PCA), chlorogenic acid (CGA) va caffeic
acid (CA) dugc thuc hién bang ky thuét sac ky
long pha dao (RP-HPLC) dugc trang bi dau do
DAD (Agilent 1260 Infinity II). Cot Agilent
ZORBAX Eclipse Plus C18 150 x 4,6 mm, kich
thudc hat 5 um dugc van hanh & nhiét d¢ 35°C.
Pha dong A bao gom nudc khi ion chua 1%
acetic acid, pha dong B la acetonitrile chtta 1%
acetic acid. Chuong trinh rtia giai gradient dugc
thuc hién nhu sau: 0 - 2 phut (5% B); 2 - 17 phat
(5-40% B); 17 - 20 phut (40 - 40% B); 20 - 21
pht (40 - 5% B); 21 - 25 phut (5 - 5% B). Téc d6
dong 1 mL/phut. Protocatechuic acid dugc phat
hién & budc séng 270 nm, chlorogenic acid va
caffeic acid dugc phat hién & budc séong 320 nm
(Le & ctv., 2022).

2.2.6. banh gia kha niang chdng oxy hoa cua

dich chiét vo ca phé

Hoat tinh chéng oxy hoa cua dich chiét vo
ca phé dugc xac dinh bang tht nghiém DPPH
(1,1-diphenyl-2-picrylhydrazyl) bang cach hut
0,5 mL dung dich mau tht vao cac 6ng nghiém
c6 chtia san 3 mL ethanol 96%, tiép tuc thém
vao 1 mL DPPH 0,5 mM pha trong methanol va
lic déu. Hon hgp duge d€ yén trong t6i 30 phat
va do d6 hdp thu & budc séng 517 nm, mau ddi
chiing thay dung dich mau tht bang nudc cat
(Blois, 1958; Chanda & Dave, 2009).

Tht nghiém ABTS (2,2’-Azino(bis-3-ethyl-
Benzothiazoline-6-Sulfonic acid)) ducgc thuc
hién d€ danh gid kha nang chdng oxy héa dua
trén kha ning bat goc tu do ABTS cua mau
thti. Dung dich thudc thtt ABTS dugc chudn bi
béing cach hoa tan 39,19 mg ABTS trong nudc
cdt va dinh muc dén 10 mL d€ tao dung dich
ABTS, sau d6 tron v6i dung dich ammonium
persulfate 2,45 mM theo ty 1é 1 : 0,5. Hon hgp
nay dugc U trong diéu kién t6i tir 12 - 16 gio dé
qua trinh oxy hoéa dién ra hoan toan va dat d¢
hap thu cuc dai. Tiép theo, dung dich dugc pha
loang bang ethanol 96% sao cho d6 hdp thu tai
budc séng 734 nm dat gia tri 0,70 + 0,02. Trong
thti nghiém nay, 0,1 mL mau tht dugc cho vao
ong nghiém, sau d6 thém 2 mL dung dich thudc
thu ABTS. Hon hgp dugc  trong diéu kién t6i
trong 6 phut trudc khi do do hép thu tai budc
song 734 nm. Mau d6i chung thay dung dich
mau thtt bang nudc cét. Ascorbic acid (10 - 50
mg/L) va Trolox (20 - 100 mg/L) dugc st dung
lam chat chuén dé€ xay dung do thi chuén biéu
dién moi tuong quan gitta néng do chit chudn
va kha nang bat goc tu do (%). Két qua kha

nang chong oxy hoéa cua dich chiét ti thit vo ca
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phé dugc quy déi vé lugng Trolox (TE) tuong
duong (Re & ctv., 1999; Prasedya & ctv., 2021).

Kha nang bat géc tu do DPPH va ABTS dugc
tinh bang cong thiic sau:

Absg
Abs.

Ac=[1 - ]><100

Trong do:
«  Abs_la d¢ hdp thu ctia mau doi chiing;
«  Abs_la do hip thu cia mau thu;
o ACIakha nang bat goc tu do (%).
2.3. Xt ly 6 liéu

Tét ca cac thi nghiém dugc thuc hién lap
lai ba lan. Di liéu thu thép tu cdc thi nghiém
dugc xt ly va phan tich biang phin mém
Microsoft Excel va thé hién dué6i dang gia tri
trung binh + d¢ léch tiéu chudn (SD). Phin
mém Minitab dugc st dung dé€ thuyc hién
phan tich thong ké, bao gom phan tich anh
hudéng 1 yéu t6 (one-way analysis of variance)
va trdc nghiém phan hang Tukey dugc su
dung d€ xac dinh su khac biét c6 y nghia (P <
0,05) gitia cdc gid tri trung binh.

3. Két Qua va Thao Luin

3.1. Anh huéng ctia phuong phap dun héi luu
dén hiéu suit chiét polyphenol va phenolic

acid

Vo ca phé la mdt ngudn nguyén liéu giau cac
hgp chat polyphenol ¢é tiém néng ting dung
trong thuc phdm va dugc phdm nhung chua
dugc khai thac va st dung duang muc. Trong
nghién ctiu nay, cac hgp chat polyphenol dugc
chiét bang phuong phap dun hoi luu bang cac
dung méi khdc nhau bao gom nudc, ethanol va
ethanol 50% trong th&i gian chiét 60 - 240 phut.
Két qua Bang 1 cho thay, loai dung mai st dung
anh huong dang ké dén ham lugng polyphenol
téng. Trong do, ethanol 50% c6 hiéu qua chiét
xudt cao nhat v6i ham lugng TPC dat 27,10 mg
GAE/g sau 180 phut. Thoi gian chiét ti 120 - 240
phut cho hiéu qua polyphenol khac biét khong
c6 y nghia vé mat thong ké. Mot nghién ctiu gan
day cting cho thay ethanol 50% chiét xuat TPC
ti vo ca phé cho hiéu qua téi uu dat 18,5 mg
GAE/100 g (Pham & Tran, 2020). Trong khi do,
st dung ethanol 96% kém hiéu qua nhat, TPC
chi dat 5,44 mg GAE/g sau 240 phut.

T6i uu hoa diéu kién chiét xudt la yéu t6
quan trong d€ nang cao hiéu qua thu hoi hop
chit phenolic tti phu phdm vo ca phé, dong thoi
md ra ti€ém ndng ing dung trong nganh cong

nghiép thuc phdm va dugc phdm.
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Bang 1. Anh hudng ctia dung méi dén qué trinh chiét xudt polyphenol tit vo ca phé

Thoi gian (phut) Ham lugng polyphenol téng (mg GAE/g)
Nuédc Ethanol 96% Ethanol 50%
60 17,20 £ 0,21 3,74° £ 0,02 23,01+ 0,96
90 18,37+ 0,67 3,76 + 0,41 24,76 + 0,81
120 16,12¢ + 0,24 4,29 + 0,26 25,89 + 0,95
180 18,34° + 0,03 4,72% + 0,94 27,10° + 0,37
240 19,83* £ 0,22 5,44* + 0,25 26,21 + 0,31

Trong cung mot cft, cdc gid tri trung binh cé ki tu theo sau khdc nhau c6 sy khdc biét c6 y nghia vé mdt thong

ké (P < 0,05).
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Két qua phan tich cac phenolic acid trong
dich chiét vo ca phé bao gom chlorogenic acid
(CGA), protocatechuic acid (PCA) va caffeic
acid (CA) dugc thé hién trong Hinh 1. Nudc va
ethanol 50% c6 hiéu qua chiét xuat CGA, PCA
va CA cao hon ethanol 96%. Chlorogenic acid
la phenolic acid d6i dao nhét trong vé qua ca
phé dat 135,35 mg/100 g khi chiét bang nué6c
trong 60 phut, khac biét khong c6 y nghia véi
dung moi ethanol 50% trong 60 phut dat 134,10
mg/100 g. Ham lugng PCA cao nhit 56,63
mg/100 g khi chiét bing ethanol 50% trong thoi
gian 60 phut. Cac nghién ctiu trudc day ciing ghi
nhén hiéu qua cua ethanol 50% trong chiét xuat
hgp chat phenolic acid tli vo ca phé. Ham lugng
CGA dat 0,59 mg/mL khi st dung ethanol 50%
cao hon so véi viéc sti dung nudc va ethanol
99% v6i ham lugng CGA lan lugt la 0,002 mg/
mL va 0,14 mg/mL (Chen & ctv,, 2021). Dung
moi ethanol 96% kém hiéu qua trong viéc chiét
xudt cac phenolic acid. Caffeic acid hién dién
trong vo ca phé v6i ham lugng thap nhat trong
ba loai, ddc biét CA bi phan huy va giam nhanh
chong tii 180 - 240 phut khi chiét bang ethanol
96%. Caffeic acid la mot hydroxycinnamic acid
khong bén, bi phan huy khi qua trinh rang hat
ca phé kéo dai hon 20 phut & 160°C hodc sau 10
phut 6 220°C (Mehaya & Ayman, 2020). Nghién
ctiu trudce day ciing ghi nhan ham lugng caffeic

acid giam khi ting nong do ethanol tii 60 - 80%
(Lukashou & ctv., 2020). Ham lugng caffeic acid
giam 8,90% khi chiét xudt bang phuong phap
siéu 4m trong ethanol 80% va trong nudc chi
giam 1,02% (Sun & ctv., 2013).

3.2. Anh huéng ctia phuong phap chiét xuit
bang enzyme dén hiéu qua chiét polyphenol
va phenolic acid

Phuong phép chiét xudt bing enzyme dua
vao kha nang xuc tac ddc hiéu ctia enzyme dé
pha v& cac thanh phén caa vach té bao thuc vét
nhu cellulose, hemicellulose va pectin, tii do6
giai phong cac hgp chét polyphenol lién két véi
vach té bao.

Két qua Bang 2 cho thdy enzyme anh hudéng
dén hiéu qua chiét polyphenol t6ng. Viscozyme
cho hiéu qua chiét TPC cao nhat dat 28,52 mg
GAE/g trong 15 phut, cao hon phuong phap
chiét hoi luu (27,10 mg GAE/g véi ethanol 50%
trong 180 phuat) (P < 0,05). Chiét xuit bang
Celluclast cho két qua TPC dat t6i da 27,95
mg GAE/g sau 30 phut. Him lugng TPC giam
khi kéo dai thai gian chiét biang enzyme. Mau
doi ching 1a mau xu ly nhiét (120°C, 15 phut)
nhung khong b6 sung enzyme cho két qua TPC
thap nhét.

Bang 2. Anh hudng ctia enzyme dén qué trinh chiét xudt polyphenol tit vo ca phé

Thoi gian (phut) Ham lugng polyphenol tdng s6 (mg GAE/g)
D6i chiing Viscozyme Celluclast
15 26,56* £ 0,85 28,52*+ 0,11 26,61° + 0,50
30 26,43* + 0,84 25,68" + 1,31 27,95* + 0,87
45 25,73* + 1,28 25,25 + 1,66 27,33% + 0,81
60 25,75* + 2,04 25,15 + 1,57 26,67° + 0,38

Trong ciing mot cot, cdc gid tri trung binh c6 ki ty theo sau khdc nhau cé sy khdc biét c¢6 y nghia vé mdt thong

ke (P < 0,05).
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Hinh 2. Anh hudng ctia enzyme dén hiéu qua chiét cac phenolic acid. A: ham lugng protocatechuic
acid (PCA); B: chlorogenic acid (CGA); C: caffeic acid (CA); (D): sac ki d6 so sanh két qua phéan
tich dich chiét vo ca phé bang Celluclast va Viscozyme tai 30 phut.

Két qua phén tich thanh phan dich chiét
vO ca phé bang ky thuat sic ky long pha dao
(Hinh 2) chi ra rang nghiém thtc Celluclast c6
hiéu qua chiét PCA cao nhat dat 81,96 + 3,67
mg/100 g sau 15 phut, cao gip 1,4 lan so véi
phuong phap dun héi luu bang ethanol 50%
(56,63 mg/100 g). Celluclast va Viscozyme
déu cai thién hiéu qua chiét PCA so v6i mau
khong st dung enzyme (do6i chiing). Tuy nhién
kéo dai thoi gian chiét xudt tii 15 - 60 phut lam
giam ham lugng PCA dugc ghi nhén trén ca

Celluclast va Viscozyme. Celluclast ¢ hiéu qua
chiét xuat CGA cao hon Viscozyme, dat 109,99
+ 2,46 mg/100 g sau 15 phut va khac biét khong
c6 y nghia (P < 0,05) khi kéo dai thai gian chiét
ti 15 - 60 phut. Ngugc lai, ham lugng CGA
giam nhanh chéng khi st dung Viscozyme tu
15 - 30 phut va tiép tuc giam khi thai gian chiét
xudt kéo dai 60 phut. Pang chu y, ham lugng
caffeic acid ting nhanh chéng tu 15 - 30 phut
6 nghiém thtc st dung Viscozyme dat 62,43
mg/ 100 g sau 30 phut. Sic ky d6 phén tich dich
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chiét vo ca phé bang Viscozyme sau 30 phut cho
thdy su xudt hién peak CA (9,18 phut; Hinh 3)
khdac biét v6i cac mau chiét bang Celluclast va
dun hoi luu. Chlorogenic acid 1a mot ester cua
caffeic acid va quinic acid, sy phan cat lién két
ester ctia CGA trong mét s6 diéu kién nhét dinh
lam gidi phéng va gia ting ham lugng caffeic
acid (Landbo & Meyer, 2001; Pinelo & ctv., 2007;
Vasileva & ctv., 2020). Su suy giam dang ké ham
lugng CGA khi st dung enzyme Viscozyme
chiing t6 raing CGA bi phéan cit manh mé lam gia
tang nhanh chéng CA va ham lugng CA dat t6i
da sau 60 phut (67,74 mg/100 g), cao gap 16,5 1an
so v6i phuong phap dun hoi luu (4,09 mg/100
g v6i nudc & 60 phuat). Két qua tuong tu vé su
chuyén héa CGA thanh CA trén tdo xanh ciing

dugc cong bo khi st dung Viscozyme (Zheng &
ctv., 2009). Viscozyme dugc bao cao c6 hiéu qua
chiét xuat hgp chat phenolic, flavonoid, va chat
chong oxy hoa tli vé chudi cao hon cellulase va
pectinase (Islam & ctv., 2023). Chlorogenic acid
trong nudc ép tdo dugc bao cdo bi thuy phan baoi
enzyme p-coumaryl esterase, lam gia tang ham
lugng CA (Siebert & ctv., 2019). Su khac biét vé
thanh phéin cac enzyme dan dén hiéu qua chiét
cac phenolic acid khac nhau. Viscozyme 1a mot
hon hgp cac enzyme phan hiy vach t€ bao thuc
vat bao gom arabinase, cellulase, -glucanase,
hemicellulase, and xylanase trong khi Celluclast
chi chta cellulase va f-glucosidase. Sti dung
Celluclast khong lam giam CGA va CA tang
khong dang ké trong 60 phut quan sat.
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Hinh 3. Sac ki d6 phan tich dich chiét vo ca phé bang Viscozyme tai 15 va 30 phut.
PCA: protocatechuic acid; CGA: chlorogenic acid; CA: caffeic acid.

Tap chi Néng nghiép va Phdt trién 25(1)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

10§

3.3. Khao sat hoat tinh chdng oxy héa cta dich
chiét vo ca phé

Trong nghién ctiu nay, hoat tinh chong oxy
héa ctia chiét xudt vo ca phé dugc xdc dinh bang
thi nghiém DPPH va ABTS (Bang 3). Kha nang
chong oxy ctia dich chiét vo ca phé dugc qui vé
ham lugng ascorbic acid (AAE) va Trolox tuong
duong (TE). Thi nghiém DPPH la mot trong
nhiing phuong phép phd bién dé do ludng kha
ndng bat gdc tu do ctia cac hgp chit chong oxy
héa. Mau chiét bang phuong phdp dun hoéi
luu véi ethanol 50% c6 hiéu qua chong oxy
hoéa (62,89 mg TE/g) cao hon mau chiét xuat
béng enzyme (53,84 - 54,32 mg TE/g) mat du
ham lugng polyphenol t6ng cua dich chiét tu
hai phuong phap khac biét khong cé y nghia vé
mat thong ké. Ham lugng céc phenolic acid nhu
CGA, PCA va CA trong dich chiét vé ca phé
thu nhén tt hai phuong phap khac nhau dan
dén kha ning chéng oxy hoa khac nhau. Dich
chiét thu dugc biang phuong phap dun hoi luu
c6 ham lugng CGA (134,10 mg/100 g) cao hon
phuong phdp enzyme nhung ham lugng PCA
(56,63 mg/ 100 g) va CA (2,91 mg/ 100 g) thap
hon. D€ danh gia t6ng thé hoat tinh chéng oxy
héa cta dich chiét hay nguyén liéu can nhiéu
thtt nghiém khac. ABTS dugc dé xuat la mot
phuong phap phu hgp dé danh gia hoat tinh
chong oxy hoa ctia cac nguyén liéu chua cac
hgp chit va nudc va nhiéu sic t (Floegel & ctv,,
2011). Nghién ctiu nay cting cho thay ABTS la
phuong phap udc lugng chinh xac hon ham
lugng chét chong oxy hoda trong trai cay, rau va
d6 udng. Kha ning chdéng oxy héa do bing thu
nghiém ABTS tuong quan chdt ché véi ORAC
(Oxygen Radical Absorbance Capacity) cuing

v6i ham lugng phenolic va flavonoid trong 50

loai thuc phdm giau chat chong oxy héa theo co
s6 dii liéu cua Bo Nong nghiép Hoa Ky (USDA)
(Floegel & ctv., 2011). Trong tht nghiém ABTS,
hgp chit chéng oxy hoa chiét xudt bang enzyme
(76,51 - 77,57 mg TE/g) cao hon chiét xuit bang
phuong phap dun héi luu (61,61 mg TE/g).
Chiét xudt bang hai loai enzyme Celluclast va
Viscozyme cho két qua hgp chit chéng oxy
héa khac biét khong cé y nghia vé mét thong
ké (P > 0,05). Két qua chong oxy hda do bing
thii nghiém ABTS cao hon DPPH, diéu nay
c6 thé dugc giai thich bdi sy khac biét trong
co ché phan tng va moi trudng thuc hién cua
hai phuong phép. Phuong phip DPPH, su
dung g6c tu do 6n dinh DPPH, hoat ddng t6t
trong cac dung moi hitu co nhu ethanol hodc
methanol, nhung han ché véi cac hgp chat ua
nudc. Trong khi do6, phuong phap ABTS, dua
trén kha nang kht cua goc ABTS+, hoat dong
linh hoat hon, phu hgp trong ca moéi trudng
nudc va dung moi hitu co, tii d6 do ludng hiéu
qua hon cac hgp chat tan trong nudc. Nghién
ctiu chia Re & ctv. (1999) da khing dinh rang
phuong phap ABTS nhay hon d6i véi cac chat
chong oxy hda ua nudc so v6i DPPH. Bén canh
do, Prior & ctv. (2005) cing chi ra ring viéc su
dung ca hai phuong phap nay sé gitp danh gia
toan dién hon vé kha nang chong oxy hoa cua
mau, dic biét trong nghién ctiu thuc phim va
dugc phdm. Két qua khéc biét khi phéan tich
mau bdng hai thtt nghiém khéac nhau dugc bao
cao bsi Dinh (2023) khi danh gia kha nang
khang oxy héa ctia gallic acid, v6i IC501a 2,23 +
0,02 uM khi thtt nghiém bang DPPH va 12,20 +
0,03 uM bang ABTS. Nghién ctiu cuia Huynh &
ctv. (2021) da xac dinh hoat tinh chéng oxy héa
ctia vo coc thong qua cidc phuong phap ABTS
va DPPH, véi gia tri IC50 lan lugt la 20,461 va
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81,734 pg/mL. Tuong ty, nghién ctu cua Le &
ctv. (2022) cting danh gia hiéu qua chong oxy
héa tli cac dich chiét hoa Xuyén Chi, ghi nhan

két qua IC50 1a 31,54 pg/mL (DPPH) va 35,33
pg/mL (ABTS).

Bang 3. Hoat tinh chéng oxy héa cua dich chiét vo ca phé bing thi nghiém DPPH va ABTS

Phuong phép DPPH ABTS
mg TE/g mg TE/g
Ethanol 50% 62,89 + 0,87 61,61b + 2,33
120 phut
ViSCOZYme 53,84b + 0’16 76,5]_21 + 2,17
30 phut
Celluclast 54,32° + 1,08 77,57* + 1,83
30 phut

Trong cung mot cft, cdc gid tri trung binh c6 ki tu theo sau khdc nhau c6 sy khdc biét c6 y nghia vé mdt thong

ké (P < 0,05).

4. Két Luan

Hiéu qua chiét xudt polyphenol tii vo qua
ca phé dat 27,10 mg GAE/g bang phuong
phép dun héi luu trong 180 phut véi ethanol
50% va 28,52 mg GAE/g khi st dung enzyme
Viscozyme trong 15 phut. Phuong phap dun
hoi luu véi nude cho hiéu qua chiét xudt
chlorogenic acid cao nhat véi ham lugng
135,35 mg/100 g sau 60 phut, trong khi
enzyme Celluclast cho hiéu qua chiét xuit
protocatechuic acid t6i uu dat 81,96 mg/100
g sau 15 phut. Ddc biét, caffeic acid dugc ghi
nhén & muc cao 67,74 mg/100 g sau 60 phut
nho hoat dong ctia enzyme Viscozyme. Dich
chiét vo ca phé biang enzyme phu hgp véi thu
nghiém bét géc tu do ABTS, trong khi thu
nghiém DPPH nhay hon déi vé6i dich chiét
bing phuong phap dun hoi luu v6i dung moi.
Stt dung phuong phap chiét xudt pht hgp dé

thu nhan hiéu qua cac hoat chit cu théla budc

d4u d€ ting dung vo qua ca phé trong linh vuc
thuc phdm chiic ning hodc dugc phdm.

Loi Cam Doan

Chung tdi cam doan nghién ctiu do nhom
tac gia thuc hién va khong cé bat ky mau

thuan nao gitia cac tac gia.
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Cam on Truong Pai hoc Nong Lam TP. Ho
chi Minh da cép kinh phi d€ thuc hién dé tai
nghién ctiu khoa hoc cép co s6 véi ma s6 CS-
SV24-KHSH-02.
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