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NANG CAO HIEU SUAT THU HOI CAFFEINE
TU BOT CA PHE RANG XAY BANG TIEN XU LI
VOI ENZYME CELLULASE, TRICH LI BANG DUNG MOI
NUGC NONG CO AP SUAT CAO VA KHI CO,
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ENHANCEMENT OF CAFFEINE RECOVERY FROM ROASTED COFFEE
POWDER BY ENZYME CELLULASE PRETREATMENT, HOT-WATER
EXTRACTION AND CO,-ADDING
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Tém tat — Hiéu sudt thu hoi caffeine
trong qud trinh trich li bang dung méi
nudc nong cé dp sudt cao da dugc khdo
sdt nham tim diéu kién thu hoi dwoc luong
caffeine t6i da trong bot ca phé rang xay.
Bén canh do, dé' hé trg cho qud trinh trich
li bang dung moi nuéc nong cé dp sudt
cao, qud trinh tién xit li bét ca phé rang
xay bang enzyme cellulase cing digc dp
dung va da chitng minh duoc vai tro ho trg
cua enzyme trong viéc ndng cao hiéu qud
trich li caffeine. Khi CO, c6 thé tham gia
vao qud trinh trich li véi vai tro thay doi
duoc dé pH cua dung méi nudc ¢ nhiét do
ciing duogc dp dung va thu duoc nhiing két
qud tich cuc. VOi su co mdt cua enzyme
cellulase & gid tri 8 Ul/g, thoi gian tién xit
Ii la 90 phuit; vdi qud trinh trich li d nhiét
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do 110°C va thoi gian trich li la 10 phuit,
hiéu sudt thu hoi caffeine co thé' dat dén
96,36 + 2,56%.

Tw khoa: caffeine, CO,, dung moi
nudc nong, enzyme cellulase, tién xit li.

Abstract — The efficiency of caffeine
recovery during extraction with high-
pressure hot-water solvent was investi-
gated to find out the conditions for max-
imum caffeine recovery in roasted coffee
powder. In addition, to support the extrac-
tion process with high-pressure hot-water
solvent, cellulase enzyme pretreatment of
roasted coffee powder is also applied and
has demonstrated the supporting role of
the enzyme in improving caffeine extrac-
tion efficiency. CO; can participate in the
extraction process with the role of chang-
ing the pH of the solvent at the high tem-
perature and obtained positive results. In
the presence of the enzyme cellulase at a
value of 8 Ul/g, the pretreatment time was
90 minutes; the extraction process per-
formed at 110°C for temperature and 10
min for the extraction time, the efficiency
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of caffeine recovery can reach 96,36 +
2,56%.

Keywords: caffeine, CO,-adding, cel-
lulase enzyme, hot-water extraction pre-
treatment.

I. GIOI THIEU

Ca phé la cay cong nghlep quan trong
va c6 gid tri kinh té d6i véi cac qubc gia
nhiét déi, trong do6 c6 Viét Nam. Hién nay,
ca phé trong nudc c6 gid tri xult khiu
ding hang thd hai trén thé gidi [1]. Ca
phé khong chi dudc st dung rong rai trong
nganh cong nghiép thiic ubng ma né con
dudc tng dung trong cac nganh cong nghé
banh keo va hiu nhu cdc san phdm chita
ca phé déu dugc st dung & dang hoa tan.
Tuy nhién, van dé trich li cdc chét hoa tan
(caffeine) c6 trong hat ca phé gap tré ngai
16n néu st dung phucng phép trich li thong
thuong. C6 nghia 1a mot luong 16n cac chit
hoa tan c6 gia tri vin con nam lai trong
bd sau qua trinh tach chiét. Nguyén nhan
lam han ché trich li ca phé hoa tan 1a su
can trd chd yéu do hai thanh phan pectin
va cellulose c6 trong ca phé gay nén [2],
[3]. Hai thanh phan nay chiém ti 1& 16n va
c6 chu tric sinh hoc kha bén viing. Chu
tric nay bén viing hon khi & trang thai mat
nudce, ching chi c6 thé bi pha hiy khi ding
cac tac nhan axit, bazo manh hay st dung
ché phiam vi sinh vat d€ pha hily thanh
phan pectin va cellulose trong hat ca phé
chua rang.

Do d6, van dé thu hdi triét d€ cac hop
chit hoa tan trong hat (bot) ca phé da
dudgc dit ra v6i mot tim quan trong 16n, c6
stic anh hudng dén yéu t6 kinh té cta céc
nganh san xuét thuc phdm c6 lién quan.
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II. TONG QUAN NGHIEN CUU

Viét Nam da c6 nhiéu nhém nghién cifu
clia cdc trudng dai hoc 16n da tién hanh
nghién ctiu ng dung nhiéu phuong phap
trich 1i khac nhau véi nhiéu loai dung mdi
khac nhau nham dat dudc muc tiéu nhu
dé ra, c6 thé ké dén 1a ting dung vi song
trong qua trinh trich li caffeine v6i dung
moi 1a nude [2], [3]. Bén canh do, phuong
phép trich 1i v6i CO; siéu t6i han cing
da dudc dp dung nham tach caffeine cho
qua trinh danh gia chét luong ctia cic loai
ca phé hién nay trén thi truong Viét Nam
[4]. Két qua thu dudc cho thay, mang té
bao cellulose 12 mot can trd 16n can phai
khic phuc néu mubn thu nhin dudc triét
dé€ lugng caffeine c6 trong hat (bot) ca phé.
Piéu nay c6 thé gidi quyét dudc vdi cac
loai enzyme. Va do diéu kién hoat dong
clia n6 ciing rit phi hop véi nhitng diéu
kién trich li caffeine nén né c6 thé tré
thanh mot yéu t6 tham gia vao qua trinh
thu hoi caffeine trong bot ca phé. Nham
tdng hiéu suat thu hoi hoat chit trong qua
trinh trich li, cic nhom nghién ctiu cing
da st dung enzyme cho qua trinh tién xd 1i
[5].

Trich li v6i su hd trg enzyme c6 thé khic
phuc dudc nhitng han ché clia cac phuong
phap thong thudng. Pay 1a mot cach tiép
can xanh va giip giam cac van dé lién
quan dén moi trudng trong van dé trich Ii.
Cac enzyme dudc st dung phd bién nhét
d€ trich li cac hop chét c6 hoat tinh sinh
hoc 1a cellulase, hemicellulase va pecti-
nase. Enzyme cellulase dugc ap dung kha
rong rai v6i nhiéu ddi tuong khac nhau nhu
XU 1i nguyén liéu tra trong cong nghiép
san xut tra dong chai udng lién [6], [7].
Trich li dudc su hd trd enzyme cha yéu
phu thudc vao kha nang cua cac enzyme
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dé€ thity phan céac thanh phan vach té bao
va phd v8 su phic tap vé clu tric cla
vach té bao. Cac qua trinh nay cho phép
gidi phong dé dang mot luong 16n céc hop
chit quan tAm [8]. Co ché ma enzyme thily
phan vich té bao bing cach hinh thanh
phtic hop lién két co chit enzyme. Enzyme
lién két co chat v6i su thay ddi vé hinh
dang clia enzyme cho phép tuong tic tot
hon véi co chit. Nhitng thay ddi ny gay
ra cac luc nén va kéo dbi véi cac co chit,
tlr d6, né thuc ddy cac phan ing thily phan
[9]. Trong qua trinh trich li v6i ho trd cua
enzyme, cic diéu kién hoat dong nhu nhiét
do ctia phéan ting, pH ctia mdi trudng, nong
do enzyme, kich thuéc hat cia nguyén liéu
va thoi gian chiét 1a rit quan trong. Viéc
st dung phtic hgp enzyme thich hgp pha
v6 lién két ctia vat liéu khong mong mubn
va giai phong hop chit quan tim trong moi
truong nudc. T d6, né nang cao hiéu suit
thu hoi hoat chit quan tam.

Hién nay, qua trinh trich 1i ¢6 su hd trg
clia qud trinh tién xt li enzyme dang dudgc
st dung rat nhiéu trong cic linh vuc khac
nhau c6 lién quan. Tuy nhién, dé dat dugc
hiéu qua cao, ching ta can phai xem xét
thém cac qua trinh theo sau d6 nhu qua
trinh khit cic chét hoa tan vao mdi trudng
nudc, tai st dung enzyme. Qua trinh trich
li caffeine (hay giai doan hai trong qua
trinh ché bién ca phé hoa tan — khit cic
chit hoa tan trong ca phé), dung moi nuc
& diéu kién can t6i han (c6 nhiét do ti
130°C dén 170°C, 4p suét trong khoang 10
MPa) dugc st dung. Qua trinh nay nham
phén riéng va thu hodi cic hgp chit ¢6 hoat
tinh sinh hoc trong cac loai thuc vat noi
chung, hay caffeine tu ca phé rang xay, n6
c6 anh hudng dén dbi tuong dudc quan
tam ciing nhu cdc chit nén dang c6 miit.
V6i dung moi 1a nuée, khi & nhiét do trén
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diém sdi (100°C) nhung ap suat dudc diéu
chinh d€ gitt nudc & thé 16ng, cc dic tinh
héa li ctia nudc sé thay d6i mot cach ro rét.
Khi d6, dung moi nude cé kha nang hoat
dong gibng nhu mot dung moi hitu ¢, né
c6 thé hoa tan dudc hau hét cac chat hoa
hoc ¢6 dd phan cuc tif trung binh dén thap
[10]. O nhitng diéu kién nhu thé, qu4 trinh
trich 1i dugc xem nhu mot qua trinh san
xuat xanh hon, hién tai dang nhan dudc
rit nhiéu su quan tim nham thay thé cic
qua trinh trich li ¢6 dién khac. Khi ting
dung, viéc bd sung hay thu hoi cic hop
chit dang quan tim ciing khdng can thiét
nita; dong thdi, né c6 tién 1gi ddi véi cac
ddi tuong dang c6 do 4m cao [11] nhu
san pham ca phé rang xay sau qud trinh
tién xd 1i véi phiic chét enzyme. D€ ting
hiéu qua qua trinh trich li, ching ta c6
thé st dung dung mdi nudc néng nhu trén
v6i gidi han vé nhiét do va ap suit thip
nhim dim béo tinh an toan va dap tng
dugc nhitng diéu kién vé co s& vat chat
hién c6, nhung tinh chit héa li cia dung
méi nudc néng sé dudc gia ting bang cach
bo sung thém CO,. Su hién dién ctia CO,
c6 thé hinh thanh nén acid carbonic mang
tinh xuc tac cho cac phan tng tu thiy phan
[11] - [14]. Hunter and Savage [12] da su
dung dugc hon hdp nuée va CO, & nhiét do
300°C nhu mot loai xuc tac axit cho phan
ting loai nudc nham tao ra cyclohexene tit
cyclohexanol. Thém vao d6, CO; c6 thé dé
dang tach ra khoi san pham thu nhan dudc
nho su giam 4p suat dén diéu kién binh
thuong, do d6 khong c6 van dé dbi véi su
nhiém ban hay 6 nhiém dung mdi hitu co.

Viéc st dung hd trg clia enzyme trong
qua trinh xu 1i nhan ca phé trong qua
trinh rang xay da dudc nghién ctiu va ing
dung nham nang cao hiéu qua xd li cho
giai doan dau cta qud trinh ché bién. Tuy
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nhién, viéc ddnh gid su hd tr¢ nay c6 anh
hudng dén giai doan trich li caffeine (giai
doan hai trong quy trinh ché bién) thi chua
dugc dit ra; didu ndy c6 y nghia rt 16n
khi xem xét trong quy trinh sin xuit ca
phé hoa tan. Do d6, ching ta can phai
danh gid kha ning hd trg clia enzyme trong
van dé nay; bén canh dé, qua trinh trich
li v6i dung moi nudc nong (hot-water ex-
traction) dudc nghién ctiu ting dung nhim
nang cao hiéu qua cho qud trinh trich li
ciing nhu ning cao hiéu suit cho toan bo
quy trinh san xuét ca phé hoa tan.

III. VAT LIEU VA PHUONG PHAP

NGHIEN CcUU

A. Vit liéu

Hat ca phé dudc chon la loai Rubusta.
Hat dugc thu mua tai thanh phé Bao Loc
(tinh Lam Pong), sau khi lua chon hat tt
nhat, qud trinh rang va xay dudgc thuc hién
ma khong bd sung bat ki mot loai phu
gia ndo (bo, mau). Khéi luogng nguyén liéu
dugc du kién vira di cho toan bd cac thi
nghiém du kién, sau khi rang xay, bot ca
phé nguyén li€u dudc bao quan trong tui
zip 6 nhiét do mat trong phong. Enzyme
cellulase dudc cung cip béi Hang Santa
Cruz (M), loai enzyme niy c6 ngudn goc
tlf nAm Aspergillus niger.

B. Phuong phdp tién xit li véi enzyme
Can 10 g bot ca phé rang xay, chuyén
vao binh tam giac 250 ml; ti 1é ca phé va
nuée st dung 1a 1 : 4. Hon hop trén dude
bd sung enzyme cellulase & cc gid tri 0, 8,
12, 16, 20 Ul/g va thai gian u 1a 30, 60, 90,
120 phiit; hon hop dudce giit 6n dinh 45°C.
Sau thdi gian 0, toan bd hon hop sé dudc
chuyén sang giai doan trich li caffeine &
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90°C trong 30 phut. Sau do, mau dudc
dé nguoi, li tAm & tbc do 4000 rpm, thoi
gian 10 phiit. Chiing t6i tién hanh phan
tich ndong do caffeine trong dich thu dudc
sau li tam. Mau dbi chiing dudc tién hanh
theo céc budc trén nhung khong b sung
enzyme cellulase, sau do xac dinh ham
lugng caffein cta dich sau khi li tam.

C. Phuwong phdp trich li bdang nudc nong
dp sudt cao va nudc nong dp sudt cao két
hop CO,

Céc thi nghiém nay dugc tién hanh trén
thiét bi dugc thiét ké va ché tao bdi phong
thi nghiém (Hinh 1). Thiét bi c6 thé tich
5 lit, dudc gin cic thiét bi nhu dong hod
do 4p suat, nhiét ké dién ti, van an toan.
Kha ning 1am viéc cta thiét bi nay dudc
thiét k& 1am viéc tai mic 5 kg/cm? va nhiét
do tdi da 125°C. Hon hgp bot ca phé rang
xay sau khi dugc tién xi li v6i enzyme,
dugc bd sung thém H,O nham dat dudc ti
1¢ ran/Idng theo nhu thiét ké thi nghiém dé
tién hanh qua trinh trich li caffeine. Qua
trinh trich i caffeine nay dugc thuc hién
theo mé va theo ba huéng thuc nghiém nhu
sau: (1) trich li bing dung mdi nudc néng
4p sudt cao véi bot ca phé khong c6 tién xir
li enzyme; (2) trich li bing dung méi nudc
néng 4p suit cao v6i bot ca phé da dudc
tién xt 1i enzyme; (3) trich li bang dung
mdi nudc néng co su bd sung CO; vdi bot
ca phé khong c6 hodc di c6 tién xi 1i vé6i
enzyme.

Cac yeu t6 anh hudng trong phuong
phédp bao gdm: dic tinh clia ngudn nguyén
liéu (bot ca phé rang xay khong c6 hodc
c6 tién xt 1i v6i enzyme cellulase; nhiét
do nudc néng, thai gian, ap suit hé thoéng
trich 1i). Cac yéu t6 nay sé dudc lan lugt
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khao sat nham xdc dinh cdc diéu kién tbi
uu cho qua trinh trén trich li dang khao sat.
Dich thu dudc sau qua trinh trich li dugc
dua di xac dinh ham lugng caffeine.

Pong hd dp
sudt
Van an
toan

Than

Hinh 1: CAu tao thiét bi trich li nuSc néng,

ap suat cao

D. Phuong phdp phdn tich va xit li s6 liéu

Két qua thuc nghiém ducgc nhip liéu
bing Microsoft Excel va phan tich bang
phan mém Minitab 16. M&i thi nghiém
dugc thuc hién vé6i ba 1an 1ip lai. Sau do,
chung t6i st dung phuong phap phan tich
phuong sai (ANOVA), hé sb bién dong
(CV) va so sanh trung binh su khac biét
kiém dinh Tukey.

IV. KET QUA VA THAO LUAN

A. Vai tro cua enzyme cellulase trong qud
trinh tién xu li

Bang 1 cho thly mdi quan hé giita thoi
gian i va ndng do enzyme dén hiéu qua
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cua qua trinh trich li caffeine. Bén canh
do, két qua phan tich phuong sai hai yéu
t6 (ANOVA) cho thy yéu t6 thoi gian G,
ndng dod enzyme anh hudng c6 y nghia dén
hiéu suét thu hoi caffeine ctia mau ca phé
rang xay (p < 0,05). Pong thdi, mbi tuong
tac thoi gian G*ndng do enzyme ciing anh
hudng c6 y nghia dén ham ludng caffeine
thu hoi dudc. Tir két qua phan tich trén,

Bang 1: Hiéu suit thu hoi

caffeine sau qua trinh tién xu li v6i enzyme

Théi gian Nong d6 Hiéu suét thu héi
(phiit) Enzyme (%)
(UL'g)
8 75.04+0,29
12 76,05+0,58
30
16 77.39+0,87
20 78.06+0,29
8 78.22+0,58
12 81,57+0,77
60
16 85,76+0,58
20 84,76+0,58
8 85,76+0,58
12 88.27+0,29
90
16 91,10+0,32
20 91,12+0.48
8 86,26+0,29
12 89.44+0 87
120
16 90,29+0.28
20 91,29+0.29

ta thiy, thdi gian 4 enzyme va nong do
enzyme c6 anh hudng dén hiéu suét trich
li caffeine. Hiéu suit dat gid tri cao nhét
& nong do 20 Ul/g, thoi gian 120 phut
12 91,29 + 0,29%. Pidu nay ¢6 thé gidi
thich, caffeine 1a hgp chit dé tan trong
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nudc, trong diéu kién nuéc nong, sy tan
c6 thé ting 1én hang chuc lan. Do thanh
phan ciu tric cla hat ca phé nghién chii
yéu 1a cellulose va hemicellulose, sau khi
rang xay, hat bt ca phé c6 ciu triic ciing,
gion. Vi vay, dé dat dudc hiéu suit trich
li t6i wu, su hd tr¢ cic yéu td tic dong
1én ciu tric cda hat ca phé nghién Ia can
thiét. K&t qua nghién citu cho thdy, viéc
bd sung enzyme, thdi gian G & nhiét do
thich hgp 45°C c¢o6 tac dong tich cuc lén
mach polysaccharide, gidp cho hiéu suit
trich li caffeine tang 1€n. Tuy nhién, hiéu
suét chi dat & miic 91,10 % 0,32%, & ndng
do enzyme 16 Ul/g va 90 phiit 4. Khi ndng
dd enzyme ting 1én 20 Ul/g thi hiéu suit
191,12 + 0,48%, khac biét khong y nghia
so v6i 16 Ul/g. Dich ca phé trich li nham
san xuat ca phé hoa tan, nén can chi y dén
diéu kién chat luong, chon thdi gian G 60
— 90 phit 1a t6t nhét, vi néu thdi gian kéo
dai sé anh hudng dén cic ciu t huong
c6 trong ca phé [15]. Vi vay, thdi gian u
12 90 phit va ndong do enzyme 16 Ul/g 1a
diéu kién thich hop cho giai doan tién xu
li trong céc thi nghi€ém sau.

B. Vai tro cua dung méi nudc nong vdi dp
sudt cao trong qud trinh trich li

Khi st dung nuSc néng véi 4p suat cao
1am dung méi thu hoi caffeine, yéu t6 nhiét
do trich li 4nh hudng rit 16n dén hiéu
suat thu hoi. Yéu t6 nay dudc khdo sat vé6i
nhiing diéu kién cb dinh nhu sau: ti 1& bot
ca phé véi dung moi 1a 1 : 4; ap suit trich
li (4p suét du) dugc duy tri trong thiét bi 1a
0,5 kg/cm?; thoi gian luu dudc gift cd dinh
12 10 phait khi khao sat anh hudng cta yéu
t6 nhiét do (nhiét do dudc thay d6i & bon
gia tri: 90, 100, 110 va 120°C).
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Hinh 2: Anh hudng ctia nhiét do dung méi

nudc néng dén hiéu suét thu hoi caffeine

Két qua tir Hinh 2 cho thiy, khi ting
nhiét do tir 90 — 110°C thi hiéu suit ting
tir 70,10 & 1,81 dén 80,67 & 1,85%, c6 su
khéc biét ¢6 y nghia thong ké (p < 0,05).
Diéu nay cho thay, vai trd ctia nudc néng
dnh hudng dén hiéu suét thu hoi rat 16n.
Nhung khi nhiét do nuéc ting dén 120°C,
hiéu suit thu hoi c6 ting nhung khac biét
khong y nghia so v6i cac diéu kién nhd
hon. Piéu nay c6 thé gidi thich dugc thoi
gian luu (10 phiit) chua dat dudc dén mic
c6 thé thay ddi hiéu suit trich li hodc ham
lugng caffeine thu hdi trong dung dich da
dugc dén mic cin bang.

C. Anh huéng ciia qud trinh tién xit Ii
bang enzyme dén hiéu qud trich li caffeine
bang dung méi nudc nong vdi dp sudt cao

V6i muc tiéu 1a nang cao hiéu suat thu
hoi caffeine tlit bot ca phé rang xay trong
qua trinh trich li véi nu6c néng c6 ap suat
cao, qud trinh tién xi 1i ca phé bot vdi
enzyme cellulase da dudc 4p dung. Diéu
kién st dung enzyme dugc st dung gibng
nhu & trén nhung d€ ching minh 16 hiéu
qua su dung, lugng enzyme dudc s dung
chi c¢6 8 Ul/g trong diéu kién 1a 30 phiit.
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Qua trinh trich li tiép theo ciing dudc khao
sat gidng nhu khio sat & trén.

100

=]
Lh

(%)

[e2e]
L

H

=]
=

Hiéu suat thu hoi

80 90 100 110

Nhiét dd (°C)

120

Hinh 3: Anh hudng ctia nhiét dd dung moi
nudc néng dén hiéu suit thu hoi caffeine

v6i bot ca phé da dudc tién xit 1i

Dua vao két qua thu dugc & Hinh 3,
khi nhiét do tir 90°C dén 110°C, hiéu sudt
thu hdi ting tr 82,76 + 3,51 dén 96,36
+ 2,56%, c6 su khdc biét nhiéu vé mat
théng ké (p < 0,05). Piéu nay cho thiy,
vai trd clia qud trinh tién xG li enzyme
cellulase anh hudng 16n dén hiéu suit thu
hodi caffeine ctia qué trinh trich li bang
dung mdi nuéc néng c6 ap suit cao tiép
theo. Ciing nhu két qua thu dugc & trén,
khi nhiét d6 dung moi nudc néng ting dén
120°C, su thay ddi hiéu suét 6 ting nhung
khéc biét khong y nghia (p > 0,05). Diéu
nay c6 thé gidi thich dudc thdi gian Ivu (10
phiit) chua dat dugc dén mic c6 thé thay
ddi hiéu suat trich li.

Do d6, yéu td thdi gian trich 1i ciing
dudc khao sat d€ danh gia su anh hudng
dén hiéu suat thu hdi caffeine. Piéu kién
khéo sat cling dudc st dung gidng nhu
trén, nhung nhiét do trich li dugc cb dinh
6 110°C, trong khi do, thdi gian s€ dugc
thay d6i & bon gia tri khac nhau nhu sau:
5, 10, 15 va 20 phut.

Dua vao két qua thu dudc & Hinh 4, ta
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Hinh 4: Anh hudng cla thoi gian trich li
dén hiéu suét thu hoi caffeine tlt bot ca phé

da dudc tién xt 1i

thay hiéu suit thu hoi caffeine gifta cac
nghiém thic & ap suit 0,5 kg/cm?, nhiét
do trich li cb6 dinh & 110°C va thdi gian
luu thay ddi 5 — 10 phiit thi hiéu sult ting
thu hoi dat tir 88,13 + 2,12% dén 96,36 +
0,23%, c6 su khéc biét c6 y nghia thong ké
(p < 0,05). Piéu nay cho thiy vai trd cla
nudc néng cé ap suat cao va thdi gian luu
anh hudng dén hiéu suit thu hoi rat 16n.
Nhung khi tang thoi gian luu Ién 10 — 15
phiit, su thay ddi hiéu suit c6 ting nhung
khéc biét khong y nghia (p > 0,05). Diéu
nay c6 thé€ giai thich dudc thoi gian luu
ting va nhiét do ting 1Am ting hiéu suit
thu hoi caffeine va c6 thé di dat dugc trang
thai ndng do caffeine cin bing trong hé.

D. Vai tro cua CO; tham gia vao qud trinh
trich li véi dung méi nudc nong véi dp sudt
cao

Khi CO, ducc st dung d€ thay thé
khong khi trong thiét bi trich li, nhu da
phan tich & trén, su c6 mit ciia CO; c6 thé
gitp diéu chinh dugc pH ctia mdi trudng
dung mdi nuéc néng. Tu d6, né thiic day
cac phan ung thuy phan cac mach cellu-
lose va thic day su trich li caffeine. Hiéu



TAP CHI KHOA HOC TRUONG PAI HOC TRA VINH, SO 40, THANG 12 NAM 2020

qua st dung CO, dugc danh gia thong qua
su khac biét vé hiéu suit thu hoi caffeine
trong dich chiét tif nhiing diéu kién thi
nghiém khdc nhau. Khi CO, dugc bd sung
vao hé thong trich li v6i dung moi nudc
néng c6 ap suit cao véi bot ca phé khong
c6 tién xt 1i v6i enzyme va da dugc tién
xt 1i v6i enzyme. Nhiing diéu kién vé qud
trinh tién x{ i v6i enzyme va qud trinh
trich li v6i dung moi nuc néng c6 4p suit
cao déu ducc st dung gidng nhu nhiing
khao sat riéng 1¢ & phia trén.

Bang 2: Anh hudng cda su c6 mit CO2

dén hiéu suat thu hoi

Khéng cé tién xi Ii Cé tien xir li
Hiéu suat Khong s Co | Khongsw | Co
thu hoi (%o) dung CO: dung CO;
CO; C02

Lan 1 77.81 80,46 94.16 97.85
Lan2 80.19 82,15 96,91 95,37
Lan 3 §4.02 84,97 98,02 99,73
80,67+ 82,53+ 96,36+ 07,65+

Trung binh 2,56 2,27 1,62 1,79

Hiéu suit thu hoi caffeine giita cc thi
nghiém nay khac biét khong y nghia nhiéu
vé mit thong ké (p > 0,05).
Diéu nay cho thiy tuy vai trd ctia CO»
trong diéu kién kho sat nay chua dén miic
4nh hudng dén hiéu suit thu hoi nhu mong
doi nhung no c¢6 vai tro tich cyc khi tham
gia vao qua trinh trich li v6i nhiing dang
nguyén liéu khic nhau. Piéu nay cé thé
gidi thich dudc c6 thé luong CO, chua dat
dugc dén mic c6 thé thay dbi gia tri pH
cua moi trudng trich 1i. Do do, vai tro xuic
tac ciia CO, bi han ché.

V. KET LUAN

Su ¢6 mat cia enzyme cellulase, tac
nhan tién xd 1i cho viéc thu hoi caffeine
trong qué trinh trich li bing dung méi
nudc néng c6 ap suit cao, da chitng minh
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dugc hiéu qua cao. Néu diéu kién thuc
hién qua trinh tién x{ li dudc x4c dinh 1a
ti 1€ bot ca phé v6i nuée 1a 1 : 4, lugng en-
zyme tham gia la 8 Ul/g, thoi gian u la 90
phiit thi hiéu sut caffeine c6 thé dat dudc
96,36 + 2,56% 4 qua trinh trich li bﬁng
dung mdi nudc noéng & nhiét do 110°C, ap
sudt hé thong trich li 0,5 kg/cm?, thi gian
luu trong hé thdng trich li 12 10 phiit. Su ¢6
mit clia CO, trong hé thong trich li cling
lam gia ting hiéu suat thu hdi caffeine & ca
hai truong hop bot ca phé chua c6 hoac da
c6 tién xt 1i v6i enzyme cellulase, nhung
gia tri thu hoi chua c6 su khac biét c6 y
nghia, diéu nay c6 thé dugc giai thich do
luong CO, tham gia vao chua du dé c6
dudc su tac dong thay doi c6 y nghia clia
hiéu suat thu hoi caffeine.
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