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ABSTRACT

About six million tons of spent coffee grounds are discharged into the envi-
ronment every year. Spent coffee grounds contain many useful components
such as polysaccharides, protein, and bioactive compounds. This research
aimed to exploit the important products such as coffee oil, sugar and phe-
nolic compounds from spent coffee grounds, contributing to improve the
economic efficiency of the coffee industry and reducing the environmental
pollution. Coffee oil was extracted using four different methods including
maceration, Soxhlet, ultrasonic-assisted and microwave-assisted extrac-
tion. The solid residue from the oil extraction process was hydrolyzed by
Cellulast and Viscozyme enzyme. Monosaccharides, total phenolic content,
and antioxidant activity in the hydrolysate were measured and evaluated.
The results showed that ultrasonic-assisted extraction gave the highest
yield of coffee oil of 9.64%; the coffee oil had a density of 0.94 kg/L; the
acid value of 7.80 mg KOH/g; saponification value of 16.33 mg KOH/g
and ester value of 8.57 mg KOH/g. The highest enzymatic hydrolysis yield
was obtained by using 2% Viscozyme within 24 h. The spent coffee ground
hydrolysate contained 2016.4 mg/L reducing sugars including 464.2 mg/L
mannose; 947.1 mg/L glucose and 256.3 mg/L galactose; 401.70 mg/L to-
tal phenolic content and showed the antioxidant activity of 564.3 mg/L
ascorbic acid equivalent. This study demonstrated a feasible process to
obtain 96 kg of coffee oil, 48 kg of sugar and 10 kg of phenolic compounds
from 1 ton of dry spent coffee grounds.
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1. Dat Van Dé

Ca phé hién nay dang la mat hang giao dich
nhiéu thit hai trén thé gi6i chi sau dau moé va 1a
loai dd uéng pho bién chi sau nude. Theo udc tinh
ctia T8 chitc Ca phé Qubc té (ico.org), trong giai
doan 2019 - 2020 toan thé gidi tieu thu 169,34
triéu bao ca phée (1 bao c6 trong lugng tuong
duong 60 kg). Theo udc tinh, 1 tin ca phé nhan
c6 thé tao ra 650 kg chat thai va 1 kg ca phé diing
cho san xuét ca phé hoa tan thi thai ra 2 kg chat
thai uét (Mata & ctv., 2018). Do do, tong lugng
ba thai ra lén t6i 6 trieu tan trong giai doan 2019
- 2020. Riéng tai Viét Nam, thi trudng tiéu thu
no6i dia dat 200.000 tAn ci phé/nidm va thai ra
khoang 120.000 tan ba ca phe. O Viet Nam, ba
cd phé thudng duge ding dé lam gia thé trong

TOM TAT

Mbi nam c6 khodng 6 tricu tin ba ci phé thai ra méi trudng. Ba ci phé
chita nhiéu thanh phan c6 gia tri nhu polysaccharide, protein va cac hgp
chat phenolic nhung chua duge sit dung hop ly. Muc dich ctia nghién ctu
nay 13 khai thac nhing sin pham cé gia tri nhu dau v dudng c6é hoat
tinh sinh hoc tit ba ca phé, gép phan nang cao hiéu qua kinh té ctia nganh
cong nghiép ca phé dong thsi gép phan giadi quyét vin dé 6 nhiém moi
trusng. Dau ca phé dugc chiét bing bén phuong phap khac nhau bao
gdm ngam chiét tinh, Soxhlet, sit dung séng siéu am va chiét xuit c6 hd
trg vi séng. Phan ba sau khi tach dau sé tiép tuc dugc thiiy phan bing
enzyme Cellulast va Viscozyme. Dich thiy phan dugc phan tich thanh
phan dudng don, hgp chéat phenolic téng s6 va danh gia hoat tinh chéng
oxy héa. Két qua cho thiy, phuong phap st dung séng siéu am cho ham
lugng dau cao nhét 9,64%; dau ci phé c6 ty trong 0,94 kg/L; chi sb acid
7,80 mg KOH/g; chi s6 xa phong héa 16,33 mg KOH/g va chi sb este 8,57
mg KOH/g. Hiéu suat thity phan cao nhét khi xit 1§ ba ca phé véi 2%
Viscozyme sau 24 gio. Dich thity phan ba ca phé chia 2016,4 mg/L dudng
khit bao géom 464,2 mg/L mannose; 947,1 mg/L glucose va 256,3 mg/L
galactose; 401,7 mg/L phenolic tdng s6 v& hoat tinh chéng oxy héa tuong
duong 564,3 mg/L vitamin C. Ké qua nghién citu cho thiy, c6 thé thu
nhan 96 kg dau ca phé, 48 kg dudng va 10 kg hop chat phenolic tir 1 tin
ba ca phé kho.

cay, phan bén hodic lam chat dét. Mot lugng 16n
ba ca phé khong duge xit 1y gay 0 nhiém moi
trudng nghiém trong.

Theo Cruz & ctv. (2012), ba ca phé chia tit 7
dén 16% ham lugng dau. Dau ca phé thuong dung
trong mi pham, c6 tac dung ngin ngita lao héa
da ho#ic dugc chuyén héa thanh diesel sinh hoc.
Dau ca phé chita céc acid béo, caffein va cac hop
chat phenolic (Chai & ctv., 2021), c6 kha nang
khit mui, thanh loc khong khi va diét khudn hieu
qud; gitp tinh than thu gidn, tinh tio, rat phu
hgp cho khong gian phong lam viéc va xe hoi. Ba
ca phé dudc cau tao tit cac thanh phan chinh la
hemicellulose (39,1%), cellulose (12,4%) va lignin
(23,9%) (Mussatto & ctv., 2011). Polysaccharide
trong ba ca phé chii yéu 13 galactomannan vi ara-
binogalactan, hai thanh phan nay da dudc nghién
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citu thily phan dé tao dudng cho qué trinh lén
men san xuat bioethanol va thu nhan mannose
dé bd sung vao thuc pham, dd ubng va thubce diéu
tri bénh (Rocha & ctv., 2014; Hu & ctv., 2016;
Woldesenbet & ctv., 2016). Mot s6 nghién citu
chiét dau ca phé dé san xuit dau diesel sinh hoc,
phan ba con lai sau khi chiét dau chiém 85-93%
khéi Iwgng ba ban dau chii yéu chita polysaccha-
rides ma chua dugc khai théc sit dung (Cruz &
ctv., 2012). Phan ba nay thai ra moi trudng va
gdy 6 nhiém nghiém trong néu khong dugc xit
ly. Polysaccharide trong ba ca phé c6 thé duge
thiy phan thanh duong don nhw mannose, galac-
tose va glucose bing acid hodc enzyme. Qua trinh
thity phan bang acid sinh ra cac san pham phan
hity khong mong mudn va khé tng dung vao thuc
pham. Thity phan bing enzyme la phuong phap
than thién v6i moi trudng, an toan, khong c6 san
pham phu va dugc tng dung rong rai trong nganh
thyc pham. Dich thity phan ba ca phé chia chi
yéu dudng mannose, glucose va galactose. Man-
nose 13 dudng c¢6 nang luong thap hon glucose va
saccharose nén dugc st dung rong rai trong thuc
pham vi cong nghiép phu gia thuc pham. Ngoai
ra, mannose dugc ching minh cé nhiéu lgi ich
véi stic khée nhu v6i hé théng mién dich, bénh
dai thao dudng, bénh dudng rudt va nhiém trung
dudng tiét niéu. Mannose 13 nguyén liéu ban dau
dé tong hop cac chat kich thich mién dich (im-
munostimulator), chat chéng khéi u (anti-tumor
agent), vitamin va D-mannitol (Wu & ctv., 2019).

Viéc téng hop mannose héa hoc va chiét xuét
ti thuc vat khong dap tng dugc nhu cau st
dung trong cong nghiép hién nay. Ngoai ra, ba
cd phé con chita caffeine 0,007 - 0,5%, cac hop
chét polyphenol 8,8 - 14,4 mg GA /g (Cruz & ctv.,
2012; Rochin-Medina & ctv., 2018; Seo & Park,
2019). Polyphenol c6 mit trong ca dau va dich
thity phan tit ba ca phé. Hgp chét nay duge biét
dén 13 nhom chat c6 kha ning chéng oxy hoa,
khang viem, khang vi khuan va nam.

Trong nghién citu nay, chiing toi tién hanh chiét
dau bang cac phuong phap khac nhau nhim tim
kiém mot phuong phap cé kha nang trién khai
trén qui mo 16n. Ngoai ra, phan ba ca phé con lai
sau chiét dau dugc st dung dé thity phan thanh
cac loai duong c6 gia tri. Viéc nghién citu phat
trién cdc sin pham tit ba ca phé khong nhiing
gitip tdng theém gi4 tri kinh té cho nganh cong
nghiép ca phé, cai thién thu nhap cho ngudsi nong
dan, ma con gidm thiéu 6 nhiém moi trudng.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat lisu

B4 ci phé pha may thu tit mot s6 ciita hang pha
ché va ché bién ca phé trén dia ban Thanh phd
H6 Chi Minh tir thang 10/2020 - 12/2021. Tat ca
mau ba dude sdy kho & 50°C va bao quan kin.

Enzyme Cellulast (700 EGU/g) va Viscozyme
(100 FBG/g) dugc cung cip bdéi Novozyme;
cac loai thudc thit 2,2-Diphenyl-1-picrylhydrazyl
(DPPH), 3,5- Dinitrosalicylic acid (DNS), An-
throne, Folin-Ciocalteu cia Merck; dung moi n-
hexane v cac héa chat can thiét khac.

2.2. Phuong phap nghién cdu

2.2.1. Xac dinh cac chi tiéu héa li ctia ba ca phé

M3au ba ca phé sau sy kho dudce xac dinh cac
chi tiéu hoéa li bao gom do am, do tro, ham lugng
protein tho lan lugt theo céc tiéu chuan TCVN
10788:2015, TCVN 8124:2009/ISO 2171 : 2007,
TCVN 10791:2015.

Thanh phan carbohydrate trong ba cd phé
dugc xac dinh bing phuong phéap sic ky 16ng cao
ap (HPLC Agilent 1200 Infinity IT) theo qui trinh
ctia Sluiter & ctv. (2012).

2.2.2. Céac phudng phap ly trich dau tit ba ca phé

Dau ci phé duge chiét xuit bing bén phuong
phép:

1. Phuong phap Soxhlet (SOX) thyc hién véi ti
le 1:20 (w/v) dun trong 4 gid & 60°C.

2. Phuong phap chiét xuat bing sieu am (UAE)
dugc tién hanh khao sat anh hudng ciia thoi gian
chiét (15, 30 va 45 phit), nhiet do (30°C, 40°C
va 50°C) véi ti 1é nguyen lieu/dung moi 1a 1:5
(w/v). ) ) i

3. Phuong phap chiet xuat c6 ho trg vi song
(MAE) dugc bb tri khao sat anh hudng ctia nhigt
do (60°C, 70°C va 80°C) va thoi gian chiét xuat
(20, 30 va 40 phut).Ti lé nguyén lieu/dung moi
1a 1:3 (w/v).

Tat cd miu dau duge thu bing cach loc qua
gidy loc c6 chita NaySO4 va loai bé dung moi
bing may c6 quay chan khong (Heidolph) &
50°C, 330 mbar. Ham lugng dau dudc tinh trén
mau kho kiét theo cong thic sau:

Tap chi Nong nghiép va Phdt trién 21(1)

www.jad.hcmuaf.edu.vn



Trudng Dai hoc Nong Lam TP. H6 Chi Minh

31

_ Mmy-my
m x(1-w%)

x 100 (%)

Trong do:

m; (g): tong khoi lugng binh cau va dau sau say
kho

mg (g): khdi lugng binh cau ban dau

m (g): khéi lugng mau ca pheé stt dung

w (%): do am clia mau

2.2.3. Xac dinh cac chi tiéu héa li trong dau ba ca
phé

Céc chi tieu hoa 1f trong dau cd phé can xéc
dinh gom ty trong, chi s6 acid (AV), chi s6 xa
phong héa (SV) va chi s6 este héa. Ty trong dau
ca pheé dugce x4c dinh theo TCVN 6117:2010/ISO
6883 : 2007, xac dinh AV theo TCVN 6127:2010
va TCVN 6126:2015/ISO 3457:2013 ap dung cho
SV. Chi s6 este tinh bang hiéu gitta SV va AV.

2.2.4. Thiyy phan ba ca phé bing enzyme

B4 ca phé sau khi chiét dau duge sdy kho va
thity phan bang enzyme Cellulast (700 EGU/g)
va Viscozyme (100 FBG/g). Bang 1 thé hién ba
nghiém thic duge bé tri v6i cic loai enzyme khac
nhau gom Cellulast (NT1), Viscozyme (NT2),
Cellulast két hgp v6i Viscozyme (NT3) va mot
nghiém thic khong st dung enzyme diung lam
d6i ching (NTO). Ti 1@ enzyme/co chat 1a 2%.
Thiy phan ba ca phé theo qui trinh ctia Nguyen
& ctv. (2019). St dung 1 g mau da chiét dau két
hop v6i 25 mL dung dich dém sodium citrate 0,05
M c6 pH 4,8 - 5,0; sau d6 thém enzyme vao ting
nghiém thic. Qua trinh thiy phan thyc hién &
50°C trong bé lic 6n nhiét Julabo véi thoi gian
24 gid. Qua trinh thily phan dugc theo déi bing
cach dinh lugng dudng khit 6 cac thoi diém 0; 3;
6: 9; 12 va 24 gio.

Bang 1. B6 trf nghiem thitc thiy phan ba
ca phé

Ti lé enzyme: co chat

- . . %ov /w
Tén nghicm thite Cellulas(t /Vigcozyme
NTO 0 0
NT1 2 0
NT2 0 2
NT3 1 1

2.2.5. Xac dinh néng d6 dudng khit trong dich thay
phan

Duong khit giai phong tit qua trinh thiiy phan
dugc xac dinh dya trén phan ting mau gitta dudng
khit v6i thude thit 3,5-Dinitrosalicylic acid (DNS)
(Nguyen & ctv., 2019). Phan ting dudc tién hanh
bang cach cho 1 mL dich thiiy phan da pha loang
két hop v6i 1 mL DNS. Hén hop trén dugc cho
phan tng bing cach dun trong nudc so6i 5 phit
va ha nhiét nhanh trong nuéc lanh dé diing phan
ing. Sau khi mau ngudi hoan toan thi them 3
mL nuéc cat, lic déu va do do hap thu & budc
séng 505 nm. Glucose dudc st dung lam chat
chuan, day céc nong do gom 100, 200, 300, 400,
500 mg/L. Xay dung do thi chuan biéu dién moi
tuong quan gitta nong do va do hap thu. Do do
hap thu ctia méu thit dé x4c dinh dugc lugng
duong khit twong tng trong mau.

2.2.6. Khao sat thanh phan dich thiiy phan ba ca
phé

Cac loai duong nhu mannose, galactose va glu-
cose trong dich thiiy phan dugec xic dinh bing
k¥ thuat sic ky long cao ap (Agilent 1200 Infin-
ity II). Cot Rezex RPM- Monosaccharide Pb+2
(8%) 6 kich thuge 100 x 7.8 mm duge 6n dinh
¢ 40°C. Dau do chiét suat (RI) duge gia nhiet
& 80°C. Pha dong la nudc véi téc do dong 0,2
mL/phit.

Phenolic téng s6 trong dich thity phan dugc xac
dinh bing phuong phap quang phé hap thu phan
t1 sau khi cho mau phéan #ng mau vé6i thube thi
Folin — ciocalteu (Trinh & ctv., 2018). Tién hanh
dinh lugng phenolic téng s6 bing cach cho 100 pL
méu thit phén tng vé6i 100 pL Folin-Ciocalteu t
trong 5 phit; sau dé them 300 pL Na?CO? 20%
va nuée dé dat thé tich 5 mL. Dé mau tai phong
téi 60 phiitt vA do do hap thu bing may quang
ph6 UV-Vis ¢ buée séng 760 nm. Xay dyng do
thi chudn bidu dién méi lien hé giita ndng do chat
chuan va do hap thu tuong tng. Chéat chuan duge
stt dung la gallic acid (GA) & céc nong do 50
ppm, 100 ppm, 150 ppm, 200 ppm va 250 ppm.
Két qua nong do phenolic téng s6 duge biéu dién
duéi dang mg gallic acid/L.

Kha ning chéng oxy héa ctia dich thity phan
dugc danh gia bang phuong phap bat gdc tu
do DPPH v6i chat chudn 1a ascorbic acid (AA).
Tién hanh phan tng bang cach cho 1 mL DPPH
(OD=1,140,02) vao 1 mL dich thiiy phan da pha
loang. Hén hgp dudc 1 trong téi ¢ nhiét d6 phong
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trong 20 phut, sau d6 do do hap thu & budc
séng 517 nm bing may UV-Vis. Ascorbic acid
(AA) dugce st dung lam chat chuan & cic nong
do 100, 200, 300, 500 va 1000 ppm. Két qué biéu
dién kha nang chéng oxy héa ctlia dich thity phan
bang lugng ascorbic acid tuong duong (mg AA/L)
(Trinh & ctv., 2018).

2.3. X1t ly sb lieu

Tat ca cac thi nghieém dudc lip lai 3 1an. S6 lieu
duge xit Iy bang phan mém Minitab 16 va biéu
dién duéi dang trung binh + SD.
3. Két Qua va Thao Luan
3.1. Cac chi tiéu héa li ctia ba ca phé

Cac chi tiéu hoéa ly dugc xac dinh trong ba ca
phé bao gom do am, do tro, ham lugng Nito tdng,

protein tho va thanh phan carbohydrate.

Bang 2. Cac chi tiéu hoa ly
cuia mau ba ca phé

Chi tieu  Ham lugng (%)
Do am 11,03 £ 0,03
Do tro 1,92 £+ 0,02
Nito 2,29 + 0,03
Protein 14,34 + 0,14
Glucose 9,09 £+ 0,54
Galactose 11,79 £ 0,78
Mannose 30,39 + 1,69

Két qua thé hién trong Bang 2 cho thiy ba
ca phé ¢6 hon 50% carbohydrate trong dé dudng
mannose 1a thanh phan chinh chiém 30,39%, tiép
theo la galactose (11,79%) va glucose (9,09%). Ba
ca phé con chita lugng 16n protein (14,34%), 6
thé duge xit Iy dé bo sung dinh dudng cho dong
vat nuoi. Do tro dai dién cho téng ham lugng
clia cac chat khoang c6 trong nguyén liéu chiém
1,92%. Ham lugng tro va protein duge quan tam
khi st dung cic chat thai hitu co lam phan boén
thyc vat. Hien tai ba ca phée duge xit Iy dé lam
phan bén hita co & nhiéu nong trai. Céc chi tieu
héa 1y va thanh phan ba ca phé trong nghién citu
nay ciing tuong dong véi cac bao cao trude day
(Cruz & ctv., 2014; Osorio-Arias & ctv., 2019;
Passos & ctv., 2019). Ngoai ra ba ca phé con chita
dau va cac hgp chat phenolic ma chiing t6i sé khao
sat trong nhitng thi nghiém tiép theo.

3.2. Hiéu suéat chiét dau tir ba ca phé bing cac
phuong phap khac nhau

Trong nghién cttu nay ching téi st dung ba
phuong phap khac nhau dé chiét dau gdm phuong
phap Soxhlet, phuong phap chiét xuit bing séng
sieu am (UAE) va chiét xuat dudi sy hd trg cia vi
song (MAE). Chiét dau bang Soxhlet 1a phuong
phép phd bién, dé& thyc hien, khong can dau tu
nhiéu trang thiét bi nhung thsi gian thudng kéo
dai. Cac phuong phép chiét xuat hien dai thudng
c6 higu qua cao va rit ngan thoi gian, nhung t6n
nhiéu chi phi dau tu trang thiét bi. Trong nghién
ctu nay chung t6i st dung phuong phap Soxhlet
lam phuong phap déi ching nén khong khao sat
cac yéu t6 anh huéng dén hieu qua chiét dau ma
st dung diéu kién t6i wu ctia nghién ctu trude dé
(Hibbert & ctv., 2019) 14 60°C trong 4 gis. Ching
toi ciing tién hanh chiét dau bang phuong phap
Soxhlet dén 8 gis va ham lugng dau khéng co
khéc biét c¢6 ¥ nghia théng ké v6i ham lugng dau
3 4 gio. Vi vay ching to6i chon 4 gio la thoi gian
t6i wu dé chiét dau bang phuong phap Soxhlet.
Nghién ctu chiét xudt dau ca phé tap trung vao
cac phuong phap hién dai, c6 hiéu qua trong thoi
gian ngan dong thoi giam thiéu lugng dung moi
st dung.

3.2.1. Anh hudng ctia phuong phap UAE dén hiéu
suit chiét dau

Chiét xuat bing séng siéu am 1a phuong phap
hién dai, cho hiéu qui cao, v& c6 thé thuc hien
trén qui mo 1én. Thai gian va nhiét do 1a hai yéu
t6 4nh huéng dén hiéu qua ctia qué trinh chiét
xuat. O thi nghiem khéo st anh huéng ciia thoi
gian dén ham lugng dau cho thay ham lugng dau
tang tir 8,84 dén 9,64% khi kéo dai thai gian chiét
tir 15 dén 30 phit. Tuy nhién ham lugng dau tang
khong dang ké tit 9,64% dén 9,67% khi kéo dai
thoi gian chiét dén 45 phat, ham lugng dau thu
nhan & 30 va 45 phat khong c6 khac biét c6 y
nghia vé mit thong ke. Chung t6i chon thoi gian
chiét dau 30 phit cho céc thi nghiém tiép theo.
Nhiet do 1a yéu t6 quan trong anh huéng dén qua
trinh chiét xuéat. Két qua cho thiy, nhiét do ting
thi hieu suét chiét dau cling ting lén, lan lugt
1a 8,82% 6 30°C; 9,64% & 40°C va 9,67% 6 50°C
(Hinh 1).

Tuy nhién, ham lugng dau chiét § 40°C va 50°C
khong c6 khac biet ¢6 ¥ nghia vé mét théng ke.
Diéu kien t6i wu dé chiét dau trong nghien ctu
nay la 40°C trong 30 phut. Ham lugng dau ci
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phé dao dong trong khoang rong tir 7 — 16% tuy
vio nguodn nguyén lisu va phuong phap chiét xuat
(Cruz & ctv., 2012). Chiing t6i da tién hanh chiét
dau ca phé trén 11 miu khac nhau da thu thap
& dia ban TP.HCM bing phuong phap UAE, két
qud cho thiy ham lugng dau dao dong tit 7,5%
dén 13,6%. C6 thé thiy ngudon nguyén licu anh
hudéng nhiéu dén ham lugng dau (Al-Hammanre
& ctv., 2012; Jenkins & ctv., 2014). Rocha & ctv.
(2014) da chiét dau ca phé Arabica bang UAE &
60°C trong 45 phut va thu duge 12% dau.

Ham lugng (%)
lwgng (%)

0
300C 400C 500C

Hinh 1. Anh huéng ctia nhiet do va thoi gian
dén hiéu suat chiét dau bing UAE.

Céc chit cai khac nhau biéu thi sy khac biét c6 y nghia vé
mat théng ke (P < 0,05).

15 phit 30 phit 45 phit

3.2.2. Anh hudng ctia phuong phap MAE dén higu
suét chiét dau

Chiét xuat duwdi sy hd tr¢ cua vi séng la
phuong phap chiét hién dai, c6 hiéu qui cao
trong chiét xudt cdc hgp chét ty nhién va thuyc
hién trong thdi gian ngan. Thi nghiém chiét dau
cd phé bing MAE dudc bd tri khdo sat anh
huéng cta nhiét do (tai 60°C, 70°C va 80°C) va
thoi gian (trong 20, 30 va 40 phit). Thoi gian
chiét xuat 1a 30 phit dudc st dung cb dinh trong
cac thi nghiém khéo sat anh hudng ctia nhiét
do. Két qua cho thay, ham lugng dau dat gia
tri cao nhat 14 6,81% chiét xuit & 80°C va c6
khéac biet ¥ nghia vé mat thong ke (P < 0,05)
so chiét xuat ¢ 60°C va 70°C (Hinh 2). Nhigt
do chiét xuat & 80°C dudc ching t6i tiép tuc st
dung dé khdo sat anh huéng clia thoi gian len
hiéu suét chiét dau. Ham luogng dau dat gia tri
cao nhat sau 30 phut véi hiéu suat 6,81%, va
c6 khéc biét ¢6 ¥ nghia véi cac thi nghiém khac
(P < 0,05). Do do, diéu kién chiét xuat t6i wu
cho phuong phap MAE dugc lya chon 1a chiét
xuat & 80°C trong 30 phiit. Trong phuong phap
MAE, nhiét gia tang nhanh chéng nhd tuong téac
luéng cuc ctia cac dung moi phan cyc, do d6 lam
tdng hiéu qua cia qua trinh trich ly trong thoi

gian ngin hon so véi cac phuong phap khac. Tuy
nhién, dung moi diing dé chiét dau trong nghién
citu nay 1a n-hexan khong phan cyc nén phuong
phap MAE c6 thé khong phit hop dé chiét dau.
Chiing toi thit nghiém thay ddi dung moi chiét
13 ethanol, két qua cho thidy ham lugng dau ting
dang ké, nhung ethanol 1a dung moi phan cuc
hoa tan rat nhiéu cac hgp chat khac trong ba ca
phé nhu polyphenol va melanoidin lam cho dau
ca phé c6 mau nau dam va dic sanh hon so véi
dau chiét bing n-hexan. Mot sd nghién cttu da
béo céo ham lugng dau ca phé chiét bing MAE
kha cao tit 11,5% - 15,1% (Obruca & ctv., 2014;
Hibbert & ctv., 2019). C6 thé ngudn nguyen ligu
khac nhau 14 yéu t6 din dén dén ham lugng
dau c6 sit khac biét dang ké trong cac nghién ctu.

Ham lwgng (%)

Ham lweng (%)
5w e o o a

1 1

0
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Hinh 2. Anh huéng ctia nhiét do va thoi gian
tdi hieu suat chiét dau bing MAE.

Céc chit cai khac nhau biéu thi sy khac biét c6 y nghia vé
mat théng ke (P < 0,05).

30 phit 40 phit

3.2.3. Hiéu qua chiét diu ciia cic phudng phap

Két qua chiét dau bing cac phuong phap UAE,
MAE va SOX dugc thyc hién phan tich ANOVA
bing phan mém Minitab 16. Tit Hinh 3, c¢6 thé
thiy phuong phéap chiét UAE va SOX c6 hiéu
suat cao vugt troi (cao nhat 1an lugt 14 9,64% va
9,18%) so vé6i phuong phap MAE (6,81%). Hieu
suat dau chiét bang phuong phap UAE cao nhét
va ¢6 sut khac biét c6 y nghia vé mit thdng ké so
véi cac phuong phéap con lai. Két qua nay tuong
tu nhuw nghién ciu cia Goh & ctv. (2020), ham
lugng dau ca phé dat gié tri cao nhat khi chiét
bing phuong phap UAE trong 30 phit, ké tiép
la phuong phap SOX trong 3 gic. SOX la phuong
phap chiét dau duge st dung phd bién nhét, c6
hieu qua nhung tén nhidu thoi gian, dung moéi
v nang lugng hon UAE. Thai gian chiét dau
bing phuong phap SOX trong mot sé nghién citu
len dén 8 gig vé6i ti lé mAu:dung moi 1a 1:15 -
1:25 (Efthymiopoulos & ctv., 2017; Hanif & ctv.,
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2019). Trong khi d6 chiét dau bang UAE chi thuc
hién trong 15 - 45 phit vé6i ti 16 mau:dung moi
thap 1:3 - 1:5 (Rocha & ctv., 2014). Do dé, chiing
toi chon phuong phap UAE dé chiét dau cho céac
thi nghieém tiép theo.

Ham lrgng (%)

0
MAE SOX UAE

Hinh 3. Ham lugng dau ca phé tir cic phuong
phap chiét khac nhau.

Céc chit cai khac nhau biéu thi sy khac biét c6 § nghia vé
mat théng ke (P < 0,05).

3.3. Cac chi tiéu héa li ciia dau ca phé

Dau ca phé duge chiét bang hai phuong phéap
c6 hieu qua nhit 1a UAE va SOX sé dudc xéac
dinh céc chi tieu hoa ly. Ty trong dau dude tinh
theo don vi 1a kg/L, don vi nay thé hién cho khéi
lugng ciia dau trong 1 lit thé tich. Cac chi tieu
con lai gom chi s6 acid (AV), chi s xa phong
(SV) va chi s6 este 1a cac chi s6 dai dién cho chét
lugng dau. Chi s6 acid 1a s6 mg KOH can dé trung
hoa cac gbc acid béo ty do trong 1 g dau. Chi sb
AV cang cao ¢6 nghia 1a ham lugng acid béo tu
do trong dau cao, tuy nhién cac acid béo nay dé
bi oxy héa c6 thé din dén suy gidm chét lugng
néu dau khong duge bao quan tot (Istiningrum &
ctv., 2017). Dau ¢6 chi s6 AV cang thap thi cang
bén va chat lugng cang cao. Bang 3 thé hien cac
chi s6 ctia dau ci phé chiét béi dung moi n-hexan
bang phuong phap SOX va UAE. Ty trong cla
dau ba ca phé chiét bang UAE 1a 0,94 kg/L cao
hon so v6i SOX (0,84 kg/L), diéu nay c6 thé duge
gidi thich dya trén khéi lugng phan ti ciia chat
béo chiia trong dau, khdi lugng phan ti 16n sé
lam ty trong dau cao. Phuong phap Soxhlet chiét
dau trong thoi gian dai (4 giv), trong khi d6 UAE
chi tién hanh trong 30 phit, thdi gian chiét dau
kéo dai lam cho triglycerid bi phan hiy thanh
acid béo c6 khoi lugng phan t1t nhé hon (Bart &
ctv., 2010; Hanif & ctv., 2019). Dau chiét bing
UAE c6 cac chi s6 AV, SV va chi s6 este lan lugt

13 7,80; 16,33 va 8,57 mg KOH/g; va 7,59; 17,20
va 9,70 mg KOH/g ddi v6i dau chiét bing SOX.

Céac chi s6 cia dau thu nhan tit hai phuong
phap nay khong cé khac biét c6 y nghia théng
ké. Chi s6 acid trong nghién cttu nay tuong duong
v6i bao cao clia Al-Hamamre & ctv. (2012), trong
d6é AV ciia dau chiét bang phuong phap Soxhlet
la 7,3 mg KOH/g. Céc chi s6 ctia dau chiét ti
ba ca phé duge bdo cdo dao dong trong khoang
rong, phu thudc vio ngudn nguyeén lieu, cach xi
Iy nguyén lisu va phuong phap chiét xuat. Theo
nghién citu ctia Hanif & ctv. (2019), chi s6 AV
va SV lan lugt 1a 44,47 mg KOH/g va 176,40 mg
KOH/g cao hon nhiéu so véi cac chi s6 ctia dau ca
phé trong nghién citu nay, c6 thé la do tac gia da
thu thap nguyén liéu tit nha mAay ché bién ca phé
hoa tan, trong d6 ca phé duge xit Iy bang nudc
noéng tai nhiet do cao 160 — 180°C va ap suat 14
- 16 bar. Trong khi do6, ching t6i st dung ba ca
phé thu thap & cac ctta hang pha ché nén ci phé
thudng sé dude xt 1y 6 nhiét do va ap sut thap
hon. Nhiét do xit 1y nguyén liéu cao hodc nhiét
do qué trinh chiét dau cao thudng lam tang chi
s6 acid. Chi s& AS trong nghién cttu nay thap so
véi nhiéu cong bd truée day ching t6 dau cang
bén v c6 chat lugng cao. Chi s6 SV & nghién
ctu nay thap hon so v6i két qua khac cé thé la
do sy hién dién cua cac acid béo mach dai hay
triacylglycerol c6 khoi lugng phan tit 16n (Bart &
ctv., 2010; Hanif & ctv., 2019).

3.4. Anh huéng ctia enzyme dén qui trinh
thiy phan

Ba ca phé sau khi chiét dau chita cht yéu la
polysaccharide duge thity phan bing enzyme.
Két qua cho thiy, nong do dudng khtt tang & ca 4
nghiém thic (Hinh 4). O NTO khong ¢6 bd sung
enzyme, sau 24 gid thily phan thi ndng do dusng
tang len khong dang ké (tit 129,9 mg/L len 304,2
mg/L); NT1 c¢6 bd sung enzyme Cellulast 2% thi
higéu suat thiy phan ting lén 16 hon trong 12 gio
dau, nhung cao nhat chi gap 1,8 1an so v6i doi
ching & ciing thdi didm 24 gio. O NT2, c¢6 thé
thay Viscozyme mang lai hi¢u suat thity phan rat
cao, nong do dudng khit ting nhanh trong 9 gio
dau va dat hon 2000 mg/L, gap 6,6 1an nghiem
thitc doi ching (giai doan sau tdng khong dang
ké). NT3 st dung két hop 2 loai enzyme Cellulast
va Viscozyme cing cho hiéu qua thiy phan khé
tot, dat cao nhat khoang 1200 mg/L trong 9 -
24 gid, gap gan 4 lan nghiém thitc dbi chitng.
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Bang 3. Cac chi s6 ciia dau tit ba ca phé chiét bing phuong phap SOX va UAE

Phuong phap Ty trong (kg/L)

Chi sé acid

Chi s6 x& phong Chi sb este

(mg KOH/g) (mg KOH/g) (mg KOH/g)
SOX 081 £ 0.00 759 £ 0.11 17,20 £ 0,74 9.70 £ 0.84
UAE 0,94 + 0,00 7.80 + 0,12 16,33 + 0,87 8,57 + 0,86

Viscozyme 13 enzyme thuong mai c¢6 thanh phan
gom [-glucanase, pectinase, hemicellulase va
xylanase; trong khi Cellulast chi chita cellulase.
Ba ca phé chia cac polysaccharide chinh nhu
galactomannan, arabinogalactan va cellulose,
Viscozyme 1a mot hdn hgp enzyme thily phan ca
hemicellulose va cellulose, do d6 mang lai hiéu
suét thiy phan cao hon Cellulast. Nhu vay, trong
nghién cttu nay NT2 st dung Viscozyme 2% la
nghiém thic cho ndong do duong khit cao nhat
v6i 2016,4 mg/L trong 24 gi¢ thiy phan, tuong
duong v6i ham lugng dudng 14 53,8 mg/g nguyén
litu va hiéu suét thiy phan polysaccharide dat
khoang 9,76%. Hieu suét thity phan trong nghién
cttu ndyy dude ghi nhan thap hon so véi mot s6
nghién citu truée day nhu 17% trong béo cao
cia Jooste & ctv. (2013); 14,79% trong bao
céo ctia Bhaturiwala & Modi (2020). Da s6 céc
nghién cttu déu tién hanh tién xi& 1y ba ca phe
bang nhidu phuong phap khic nhau nhim loai
bé cac thanh phan khéng mong mudn vd phé
vé cau triic ciia ba ca phé lam cho enzyme dé
dang tiép can véi co chat va ting hicu sudt thiy
phan (Jooste & ctv., 2013; Nguyen & ctv., 2019).
Tién x1t Iy 1& mot qué trinh rdt quan trong ma
chting t6i sé& thyc hién trong nghién cttu tiép theo.

2000 ——NTO
-B-NT1
= 1500 NT2
B —¢NT3
£
g
€ 1000
e
=
52
0
Ogiv 3giv 6giv 9giov 12giov 24giv

Hinh 4. Nong do duong khit trong qué trinh

thiy phan.
NTO: Déi chitng; NT1: Cellulast (2%); NT2: Viscozyme(2%);
NT3: Cellulast (1%)+ Viscozyme(1%)

3.5. Thanh phan dich thiiy phan

3.5.1. Ham lugng phenolic téng sé va hoat tinh
chong oxy héa

Ngoai duong khit thi dich thiy phan con chia
céc hop chét phenolic va thé hién kha ning chéng
oxy héa. Hinh 5 cho thiy ham lugng phenolic
téng s6 va hoat tinh chdng oxy hoéa ting trong
quéa trinh thiy phan ba cd phé sau chiét dau.
Ham lugng phenolic téng sé ting nhanh chong
tu 221,1 mg GA/L dén 369,5 mg GA/L trong
giai doan tit 3 gio dén 6 gio thiy phan, sau do
ting cham vi dat gia tri cao nhéit sau 24 gig véi
nong do 401,7 mg GA/L. Kha nang chéng oxy
héa ctia dich thity phan tinh theo ndng do acid
ascorbic tang tit 348,6 mg/L tai 3 gid t6i 564,3
mg/L sau 24 gig thiy phan. Theo béo céo cla
Choi & ctv. (2017), ba ca phé chita nhiéu hgp
chat phenolic bao géom acid chlorogenic, acid
gallic va acid protocatechuic. Cac hgp chat nay
thuong dude chiét bing dung moi va quyét dinh
kha nang chéng oxy héa ctia dich chiét. St dung
cac enzyme c6 kha nang pha hiy thanh té bao
thue vat nhu cellulase, hemicellulase, pectinase
lam giai phéng cac hgp chat ti nhién bén trong
té bao, vi vy ham lugng cac hgp chat nay
tang theo thoi gian trong qua trinh thiy phan
(Puri & ctv., 2012). Phuong phap chiét xuét
cic hgp chat c6 hoat tinh sinh hoc bang cach
st dung céac loai enzyme ciing la mdt xu hudng
gan day vi nhitng wu diém ctia phuong phap
nay nhu an toan, khong ton du hoéa chit trong
san pham va than thién véi moi truong. Anuar
& ctv. (2020) da dung enzyme pectinase chiét
cic hop chit chéng oxy héa trong ba ca phe,
két qua thu dugec ham lugng phenolic téng sb
12 267,2 mg GA/L thap hon két qué ctia chiing
toi trong nghién cttu nay. Pectinase 1a enzyme
thity phan pectin, mot thanh phan chiém ti lé
cao trong vo ca phé nhung it hién dién trong ba
ca phé. Viéc st dung Viscozyme chita cac loai
enzyme khac nhau nhu g-glucanase, pectinase,
hemicellulase va xylanase trong nghién cttu ctia
ching t6i dd mang lai hiéu qué cao hon chi
st dung pectinase. St dung enzyme con giai
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phéng cac hgp chit flavonoid trong ba ci pheé
nhu quercetin, kaempferol, rutin va cac hop chét
khéac nhu catechin, epigallocatechin, p-coumaric
acid, myricetin, vi vay hoat tinh chéng oxy hoéa
cling tang trong qua trinh thiy phan (Anuar
& ctv., 2020). Nhu vay qué trinh thiy phan ba
ca phé khong nhiing gidi phong duong ma con
chiét duge cac hop chat phenolic ¢6 hoat tinh
chéng oxy héa. Thanh phan dich thiy phan sau
24 gid chita 2016,4 mg/L dudng khi; 401,7 mg
GA/L phenolic téng s6 va hoat tinh chéng oxy
héa tuong duong 564,3 mg ascorbic acid/L.
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Hinh 5. Nong do phenolic téng s6 va hoat tinh

chéng oxy héa trong dich thiy phan.
TPC: Phenolic téng s6, AA: Hoat tinh chdng oxy héa biéu
dién bing ndéng do ascorbic acid.

3.5.2. Thanh phan dudng don trong dich thiy
phan

Két qua phan tich dudng trong dich thiy phan
ba ci phé ciia NT2 6 mau 24 gio tim thay 3
loai duong don la mannose, glucose va galactose
(Hinh 6). Trong d6 glucose chiém t1 1¢ 16n nhat vé6i
47.1% trén tong luong dudng khit (947,1 mg/L);
dudng mannose chiém 23,2% (464,2 mg/L) va
12,7% duong galactose (256,3 mg/L) (Bang 4).

Bang 4. Nong do cac loai dudsng don trong
dich thiay phan 24 gi¢ & nghiém thic 2
Thanh phan Nong do (mg/L) Tile (%)

Mannose 464,2 + 4,0 23,2%
Glucose 9471 + 5,1 47.1%
Galactose 256,3 £+ 3,8 12,7%

Két qua nay co6 sy khac bigt so v6i cac nghién
cttu ciia Chiyanzu & ctv. (2014) vé6i 24,17% glu-
cose, 24,67% mannose va 2,17% galactose; 46,8%
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Siéu dm 40°C,
30 phut

1 tin ba ca phé

96 kg diu
ca phé
Thuy phéan
24 gio
—

904 kg ba kho 48 kg dwing

10 kg phenolic

Hinh 7. Qui trinh thu nhan dau vd dudng tit ba c phé.

mannose, 30,4% galactose va 19,0% glucose dugc
bao cao bi Mussatto & ctv. (2011). Nguyén nhan
la do ba ca phé trong nghién cttu nay khong
trdi qua budc tién xit 1y nén lugng duong glu-
cose thu nhan dugc bao gdm ci glucose ty do
hoa tan (free sugar). Vi vay glucose la loai dutng
chinh dugce tim thay trong nghién citu nay. Ba ci
phé chita polysaccharide chinh 1a galactomannan
nén duong don thu nhan sau thiy phan bao gdm
galactose va mannose. Trong do, mannose thuong
duge biét dén nhu mot loai dudng chiic ning cé
cac dac tinh sinh 1y va hoat tinh sinh hoc tuyét
voi. Mannose dudce ing dung trong thic pham va
dd udng, duge chitng minh lam gidm téc do phat
trién ctia té bao khoéi u (Gonzalez & ctv. 2018),
diéu tri bénh nhiém trung dudng tiét nieu (Kyri-
akides & ctv., 2020) va thiéu men mannose phos-
phate isomerase (de Lonlay & Seta, 2009). Thong
thudng tién xi 1y ba ci phé sé loai bé dudng tu
do hoa tan phan 16n la glucose nén dudng man-
nose chiém ti 1& cao nhat trong dich thtiy phan
(Nguyen & ctv., 2019). Tuy nhién nghién citu nay
da thu nhan duge 47,1% duong glucose nén ching
toi dé xuat st dung dich thiiy phan ba ca phe dé
ing dung trong nudi ciy vi sinh vat. Ngoai ra c6
thé giam ti lé nguyén licu: dung dich dém trong
qui trinh thiy phan dé ting nong do duong phit
hgp véi cac tng dung tiép theo. Viéc sit dung cac
loai enzyme khac nhau ciing anh hudng dén kha
ning thiy phan cac lién két khac nhau trong cac
polysaccharide dan dén thanh phan va ham lugng
cac loai duong khac nhau.

Tit nhitng két qud trén ching toi uSc tinh hieu
qué thu nhan mot s6 san pham c6 gia tri tit ba
ca phé nhu Hinh 7.

4. Két luan va Kién nghi
4.1. Két luan

Phuong phap chiét biang siéu am & 40°C trong
30 phiit cho hiéu qua trich ly dau cao nhit dat
9,64%. Dau ca phé chiét bing phucng phap siéu
am c6 ty trong, chi s6 acid, chi s este va chi s6 xa
phong héa 1an luot 1a 0,94 ke /L, 7,80 mg KOH /g,
8,57 mg KOH/g va 16,33 mg KOH/g.

Enzyme Viscozyme dem lai hiéu qua thity phan
cao nhat gidi phong téi da 2016,4 mg/L duong
khit, tuong duong 53,8 mg/g ba ca pheé kho. Dich
thiy phan sau 24 gig chida 401,7 mg GA /L pheno-
lic tong s6; 947,1 mg/L glucose; 464,2 mg/L man-
nose; 256,3 mg/L galactose va khi ning chéng
oxy hoa tuong duong 564,3 mg ascorbic acid /L.

Ap dung phuong phap chiét dau va thily phan
nhu nghién ctu nay c6 thé thu nhan duge 96 kg
dau, 48 kg dudng va gan 10 kg hop chat polyphe-
nols tit mot tan ba ca phé kho.

4.2. Kién nghi

Hiéu qud thiy phan polysaccharide con thap,
ba ca phé can duge xit Iy dé nang cao hiéu qua
qué trinh thiy phan. Ngoai ra, can tién hanh cac
thit nghiem thiiy phan bing nhiéu loai enzyme
khéc nhau dé nang cao hiéu suét thiy phan.

Dich thity phan ba ci phé da dugce sit dung dé
lén men san xuit con sinh hoc. Do vay chiing toi
dé xuét thit nghiém st dung dich thtiy phan ba
ca phé nhu moi trudng dé nudi cay tang sinh mot
56 loai vi sinh vat c6 lgi khac.
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Loi Cam Doan

Chiing t6i cam doan bai bao do nhém tac gia
thue hien va khong c6 bat ky mau thuin nao giita
cac tac gia.

L&i Cam On

Nghién cttu nay la mot phan clia dé tai nghién
cttu khoa hoc va cong nghé cap co s6 mé s6 CS-
SV20-CNSH-01 dugc cap kinh phi bdi Truong Dai
Hoc Nong Lam TP.HCM.
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