Céng nghé sinh hoc & Giong cdy trong

NGHIEN CUU TOI UU HOA CAC PIEU KIEN THU NHAN

CHLOROGENIC ACID TU QUA CA PHE XANH BANG ENZYME PECTINASE

Trinh Tric Giang', Hoang Manh Pat!, Vii Kim Dung', Nguyén Viét Phuwong?
"Triwong Pai hoc Lam nghiép
’Truong Cao ding Cong nghiép Thirc phim

TOM TAT

Chlorogenic acid (CGA) 1a hop chit chéng oxi héa ty nhién, dugc tim thay c6 nhidu trong ca phé xanh. CGA ¢
céc tinh chit sinh hoc quy bao gom: khang viém, khang ung thu, chdng béo phi va chdng co giat. Trong cong
nghiép thuc phém, CGA ¢ thé duogc st dung dé thay thé chat bao quan héa hoc do cé kha nang khang vi sinh
vat. D6i v6i nganh cong nghiép ca phé, ca phé xanh duong nhu khong co gia tri vi chiing bi loai bo di sau qua
trinh thu hai va ché bién. Didu nay gy ra sy ling phi nguyén liéu rat 16n. Do d6 viéc tan dung ngudn phé lidu
nay 1a rat can thiét, gop phan ting gia tri kinh té cho cdy ca phé va tan dung triét dé san phdm ma né mang lai.
Bai bao khao sat qua trinh chiét xudt CGA tir ca phé xanh véi ty 16 nguyén liéu/dung méi 1:10 - 1:80 (g/ml),
pectinase 10 - 60 U/g, khoang pH 5,0 - 7,5, nhiét d6 20 - 60°C, toc d6 lic 0 - 160 vong/phit, thoi gian 10 - 120
phat va da tim dugc phuong an pht hop cho ham luong CGA 58,18 mg/g. Téi wu diéu kién chiét xuit theo quy
hoach thyc nghi€ém bac 2 Box-Benken da nang cao dugc n6ng do CGA dat 62,31 mg/g (ty 1¢ 1:60 g/ml; 55 U/g;

pH 5,5; 50°C, 80 vong/phut, 55 phut).

Tir khéa: Ca phé xanh, chlorogenic acid, pectinase, phan hity pectin, tdi wu héa.

1. PAT VAN PE

Chlorogenic acid (CGA) 1a mot nhém hop
chit polyphenol hinh thanh thong qua lién két
este gilta quinic acid véi cic trans-cinnamic
acid. CGA da duoc nghién ctru va chiing minh
¢ nhiéu tac dung, dic biét trong hd tro diéu tri
bénh béo phi, tiéu dudong va cao huyét ap
(Adriana va cong sy, 2005; Iwai va cong su,
2012; Jesus va cong su, 2017). Mot thir nghiém
ctia Thom (2007) vé tac dung giam can cua
CGA da dem lai két qua kha quan: Nhing ngudi
miéc béo phi ¢ chi sé BMI ¢ mirc 27,5 - 32 sau
12 tudn st dung CGA da giam dugc 5.4 k.
Ciing trong nghién ctru nay, khi cho nhom tinh
nguyén vién udng nudc chira 25 g dudng
sucrose va ché pham Coffee Slender tir ca phé
xanh, ham lugng glucose trong mau cua ho
giam 6,9% so v6i nhom ddi chimg. O mot
nghién ctru khéc vé tac dong cia CGA vé6i bénh
cao huyét ap, nhan thdy co su giam huyét ap ¢
muc dg trung binh tir 6,9 - 7,7% khi cho nhom
ngudi mic bénh st dung nude rau qua cd bd
sung bot chiét ca phé xanh trong 12 tuan
(Takuya va cong su, 2006).

CGA duoc tim théy trong nhiéu loai thyuc vt
nhu: tao (Mohamed va cong su, 2005), khoai
tay (Lan va Mendel, 1992; Raja va cong su,
2014), thudc 1a (Mouming va cong su, 2010), ca

phé (Adriana va cong su, 2005)... nhung ca phé
xanh cho ham lugng CGA cao hon va thay dbi
theo giéng ca phé (tir 4,1 - 63,0 mg/g) (Adriana
va cong sy, 2005; Perrone va cong sy, 2008;
Skowron va cong su, 2016).

Hi¢n nay CGA duoc chiét xuat tir thuc vat
chu yéu bang phuong phap trich ly v6i dung méi
hitu co (Lai va cong su, 2019), trich ly bing vi
song (Rohit va cong su, 2012), CO2 si€u to1 han
(Santana va cong su, 2006) bang phuong phap
nghién ctru timg yéu té tai mot thoi diém
(Chirinos va cong su, 2007; Kossah va cong su,
2010) hodc bé mit dap tng (RSM) (Silva va
cong su, 2007; Kiassos va cong su, 2009;
Pompeu va cong su, 2009). Cach tiép can timg
thong sb, con dugc goi 13 thi nghiém don nhan
t, 1a mot phuong phép cb dién trong d6 chi co
mot yéu to bién ddi cung mot lac trong khi tat
ca nhitng yéu t6 khac dugc giit khong d6i. Cach
tiép can nay c6 mot s6 nhuge diém, chéng han
nhu do6 1a tinh thoi gian, khong c¢6 kha nang xac
dinh tuong tac giita cac bién, ton kém va kém
hiéu qua hon cac phuong phédp khac (Silva va
cong sy, 2007; Lai va cong sy, 2019). Tbi wu
hoa bing bé mit dap ung (quy hoach Box-
Benken) 13 mot phuwong phép thong ké sir dung
dir li€u tur thur nghiém tim khoang thich hop ctia
cac yéu td sau d6 phan mém s& thiét ké cac thi
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nghiém dé xac dinh va giai quyét phuong trinh
da bién nham tim ra cac diéu kién tbi vu cho
timg yéu t6 thir nghiém. Cach tiép can nay co
thé khac phuc nhuge diém cua phuong phap
mot yéu t6 tai mot thoi diém thuong hay duoc
str dung trong khai thac cac hop chat phenolic
tur nguén thuc vat (Silva va cong su, 2007
Pompeu va cong su, 2009; Radojkovic va cong
su, 2012).

Vi¢c thu nhan CGA tu hat ca phé xanh lam
nguyén liéu san xuét thuyc pham chirc ning
phong va hd trg diéu tri cac bénh mén tinh gitip
da dang hoa cac san pham va ting gia tri kinh té
ctia cdy ca phé. Tuy nhién, trong ché bién, qua
trinh tach chiét cac chat hoa tan c6 trong ca phé
gip tré ngai do thanh phan pectin trong hat ca
phé gay ra. Cu truc sinh hoc cua pectin kha bén
va khi ¢ trang thai mat nude cang tré nén vimng
chic, do vay s dung pectinase dé pha huy
pectin nham giai phong CGA trong qua ca phé
la duong hudng nghién clru mai va str dung cac
diéu kién thuy phan on hoa, than thién véi méi
truong.

Do vay, myc dich cua bai nghién ctu la
nham t6i wu cac yéu t6 anh hudng dén hiéu qua
tach chiét CGA tir qua ca phé xanh bang
pectinase.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Ca phé xanh Arabica (Coffee arabica) thu
nhan vao thang 10/2019 tai Bao Loc, Lam
DPong.

Enzym pectinase tur Aspergillus niger CF5
duoc cung cap tir phong thi nghiém Cong nghé
Vi sinh — Hoéa sinh, Vién cong nghé sinh hoc
Lam nghiép.

2.2. Phwong phap nghién ciru
2.2.1. Khdo sdt cdc yéu té anh hwéng dén thu
nhgn CGA tir ca phé xanh bang pectinase

CGA duogc tach chiét tir hat ca phé xanh theo
phuong phép cua Belay va cong su (2009).
Theo do6 thi nghiém duoc thyuc hién véi 1 g bot
ca phé xanh (d6 am 5%, kich thudc 1 - 2 mm)
hoa trong dung dich dém photphat véi do pH 5
- 7,5; ty 1¢ nguyén liéu/dung moi 1:10 - 1:80
(g/ml), ndng d6 pectinase 10 - 60 U/g. Hon hop

dugc u 10 - 120 phat ¢ nhiét do 20 - 60°C va tde
d6 lic 0 - 160 vong/phit. Gia nhiét hdn hop 1én
100°C trong 10 phut dé v6 hoat enzym, loc dung
dich bang gidy loc Whatman No.1 va xac dinh
ham lugng CGA trong dich lgc.
2.2.2. Téi wu héa cdc diéu kién tich chiét CGA

T6i wu héa didu kién tach chiét CGA theo
phuong phap bé mit dap ing va quy hoach Box-
Benken, sir dung phan mém Design-Expert. Ma
tran thyc nghiém bao g6m 17 thi nghiém voi
khoang chay cua 3 yéu t6 khao sat 1a: ty 18
nguyén liéu/dung méi (1:40 - 1:60 g/ml), ndng
dd enzym (30 - 50 U/g), thoi gian thuy phan (30
- 90 phut).
2.2.3. Dinh lwong CGA bing phwong phdp sic
ky long hiéu nang cao HPLC

Phuong phap HPLC dugc thyc hién trong
thiét bi HPLC Agilent 1260 duy tri ¢ nhiét do
20°C va detector UV-VIS theo phuong phap cua
Lai va cong su (2019). Pha dong 1a hon hop: pha
A (focmic acid 0,1% trong nudce siéu loc), pha
B (acetonitrile 100%). Toc d6 dong 1 mL/phut
va thé tich tiém 10 uL. Thoi gian phan tich 29
phut véi gradient: 0 phut, 0% B; 2 phut, 0% B,;
5 phut, 15% B; 12 phut, 15% B; 22 phut, 50%
B; 25 phut, 100% B; 30 phut, 0% B; 35 phut,
0% B. Budc song phat hién ¢ 325 nm. Sy hién
dién va ham lugng CGA duoc xac dinh boi su
so sanh peak va dién tich peak v6i CGA chuan
(y =46287x + 13074; R?= 0,9938).
2.2.4. Phwong phdp thu thip va xir Iy sé liéu

Thi nghi€ém duogc bd tri véi 3 1an lap, sb liéu
dugc thu thap va xir Iy bang phan mém Excel va
Design-Expert version 11 (State-Ease, Inc.,
Minneapolis, M¥).
3.KET QUA VA THAO LUAN
3.1. Két qua khao sat cac yéu té anh hwéng
dén thu nhan CGA tir ca phé xanh bing
pectinase
3.1.1. Két qua dnh huéng cua ty 1é nguyén
liéu/dung méi va nong dj pectinase

Ty 1€ nguyén li¢u/dung moi anh hudng manh
dén hiéu qua tach chiét CGA (hinh 1A), ham
lugng CGA cao nhit (dat 34,38 mg/g) khi chiét
xudt véi ti 18 1: 50 va ham lugng nay giam dan
khi tang ti 1¢ dung moéi (28,57 mg/g tai ty 1€
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nguyén li¢u/dung moi 1: 80).

Két qua thu dugc thé hién 6 hinh 1B cho thay
ham luong CGA ting 1én dang ké khi enzyme
duge bd sung vao hdn hop so v6i dbi chung

(khong dung pectinase). Khi ting nong do
pectinase tur 20 - 40 U/g, ham luong CGA ngay
cang tang 1én, dat cuc dai (44,64 mg/g) voi ndng
do pectinase 40 U/g.
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Hinh 1. Anh hwéng cia ty 1é nguyén liéu/dung méi (A) va nong dé pectinase (B) dén ham hrong CGA
chiét xuit tir ca phé xanh bing pectinase

3.1.2. Két qua anh hwéng ciia d¢ pH va nhiét do

M&i enzyme déu c6 khoang pH t6i wu khac
nhau ma tai d6 hoat tinh enzyme dat cao nhat.
Trong qua trinh thiy phan pectin, enzyme chiu
tac dong cua nhiét d9, thoi gian, pH dich thuy
phan thay d6i (do san pham tao thanh c6 tinh
acid) va khuz?'ly tron co hoc... V&i pH 5,0 - 7,5
két qua thé hién & hinh 2A cho thiy ham luong
CGA thu dugc tir qua ca phé xanh cao nhét tai
pH 5,5 (51,69 mg/g) sau d6 giam dan va thip
nhat tai pH 7,5 (40,66 mg/g). Trong khoang gia
tri pH nghién ctru, ham lugng CGA thay ddi
khong nhiu c6 thé do khoang hoat dong cua
pectinase tur A. niger tr pH 4,5 - 6,0 (Kashyap
va cong su, 2001; Nguyén va cong su, 2019)
nén qua trinh chiét xuat CGA tir qua ca phé xanh

béing pectinase véi pH 5,5 duoc thuc hién cho
cac nghién ctru tiép sau.

Nhiét do 1a yéu t6 anh hudong manh téi hiéu
sudt qua trinh chiét xuat CGA bing pectinase
(hinh 2B). Véi nhiét d6 20°C, ham lugng CGA
thap nhat (32,49 mg/g) nhung khi ting 1én 30°C
ham luong CGA ting gan 2 1an (49,91 mg/g) va
dat cao nhét tai nhiét d6 50°C (53,82 mg/g). Tuy
nhién, khi tang nhié¢t do téi 60°C, ham lugng
CGA thip nhit (46,84 mg/g). Két qua nay co thé
do nhiét do cao lam bién tinh enzyme nén hiéu
sudt qua trinh thuy phan giam va ham luong
CGA cao nhat & 50°C do pectinase tir A. niger
¢6 phé hoat dong tdi wru trong khoang 40 - 50°C
(Combo va cong su, 2012).
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Hinh 2. Anh hwéng cia d§ pH (A) va nhiét d9 (B) dén ham lwong CGA
chiét tir ca phé xanh bing pectinase
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3.1.3. Két qua anh huwdng cia toc d lic va
thoi gian

Viéc dao tron hon hop sé gitip cho dung moi
va enzyme khuéch tan déu vao co chit, dong
thoi ting kha nang tiép xuc gitra co chit véi
dung moi, lam tang hi¢u qua hoat dong cua céc
yéu td, tir 6 tang hiéu suit chiét xuat chung. Thi
nghiém xéac dinh tdc d6 lac thyc hién voi cac te
d6 0, 40, 80, 120, 160 vong/phut, két qua duoc
biéu dién ¢ hinh 3A cho théy tai toc do lic 80

vong/phit ham luong CGA cuc dai (58,25
mg/g) sau d6 giam dan khi ting tdc do lac 120
va 160 vong/phit (ham lugng CGA lan luot 1a
53,19 mg/g va 43,84 mg/g).

Thoi gian kéo dai tir 10 — 60 phut s€ lam hi¢u
suat chiét xuat CGA tang (hinh 3B), ham luong
CGA tuong ung la 32,44 mg/g va 58,18 mg/g
nhung khi tiép tuc ting thoi gian dén 90 - 120
phat, ham luong CGA ¢ xu hudng giam dan
(52,95 mg/g va 49,56 mg/g).
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Hinh 3. Anh huéng ciia toc d9 lic (A) va thoi gian (B) dén ham lwrong CGA
chiét tir ca phé xanh bang pectinase

Hi¢u qua chiét xuét cac chat c6 hoat tinh sinh
hoc tir thyc vat thuong tang theo thoi gian. Véi
thoi gian ngin thi ham luong polyphenol thu
duogc thip, nhung thoi gian dai qua d& giy oxy
hoa polyphenol tao ra san pham khong mong
mubn, 1am giam ham lwong cic hop chat
polyphenol thu dugc, ton ning luong va lam
giam hiéu suét sir dung cua thiét bi. Do vay, thoi
gian thich hop cho phan tng chiét xuit CGA tir
qué ca phé xanh bang pectinase 1 60 phut.

Nhu vay, sau khi chiét xuat CGA véi ty 18
nguyén li¢u/dung moi 1:50 (g/ml) bdi luong
pectinase 40 U/g & pH 5,5; nhi¢t do 50°C, tde
d6 lic 80 vong/phut va thoi gian 60 phat ham
luong CGA thu dugc 58,18 mg/g.

3.2. T6i wu hoa cac diu kién tach chiét

Tir két qua khao sat 6 yéu t6 anh huong dén
hiéu suat chiét CGA, nhén thiy ty 1& chat
ran/dung moi; nong d6 enzyme va thoi gian c6
anh huong 16n nhat dén hiéu suét tach chiét
CGA. Vi ty 1€ nguyén li¢u/dung méi 1:40 - 1:
60; nong do enzyme 30-50 U/g; thoi gian thay
phan 30 - 90 phut; d6 pH 5,5; nhiét d6 50°C; tdc
do lac 80 vong/phut lwong CGA thu duoc cao
nhat. Cac khoang gia tri khac cho luong CGA

thap hon. Nhu vay, khoang hoat dong twong timg
clia cac thong sd khao sat dé ti wu hoa ham
luong CGA bao gdm: ty 18 chét rin/dung moi
1:40 - 1:60; ndng d6 enzyme 30 - 50 U/g va thoi
gian tur 30-90 phut.

Anh huong dong thoi cua 3 yéu to ty 16
nguyén liéu/dung méi (X1), nong do enzyme
(X2), thoi gian thuy phan (X3) dugc xac dinh
theo phuong phdp quy hoach thuc nghiém bac
hai dé t6i wu diéu kién tach chiét CGA. Két qua
thi nghiém dugc thé hién & bang 1.

Két qua phan tich phuong sai caia mé hinh tdi
wu bang phin mém DX 11 trinh bay trong bang
2 cho thay ca 3 yéu tb ty 18 chat rin/dung moi,
ndéng d6 enzyme va thoi gian déu cé anh hudng
16n dén qua trinh thu nhan CGA tir ca phé xanh.
Gia tri F cia m6 hinh 1a 18,31 voi p = 0,0005 (p
<0,05) cho thiy dang mé hinh d3 duoc lya chon
ding. Gia tri p cua “Khong tuong thich” 1a
0,8879 (p > 0,05) cho thdy mé hinh nay twong
hop véi thuc nghiém. Gia tri p cua X1 X2, Xi1X3
< 0,05, chi c6 X2X3> 0,05 nén sy d@)ng tac dong
ctia yéu t ty 16 nguyén liéu/ dung méi v6i ndng
do enzyme va thoi gian anh huéng manh té1 qua
trinh thu nhan CGA.
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Béang 1. Ma tran thyc nghiém qua trinh thu nhan CGA

Ty 1€ nguyén Nong d¢ N X
TN Xi Xz Xs  liewdungméi  pectinase Th";'l ,g:a“ Ham lugng CGA

(ghm) Ui (phiit) (mg/g)

1 -1 -1 0 1:40 30 60 55,70

2 +1 -1 0 1:60 30 60 49,94

3 -1 +1 0 1:40 50 60 37,44

4 +1 +1 0 1:60 50 60 54,79

5 -1 0 -1 1:40 40 30 39,16
6 +1 0 -1 1:60 40 30 53,02

7 -1 0 +1 1:40 40 90 52,34

8 +1 0 +1 1:60 40 90 47,76

9 0 -1 -1 1:50 30 30 51,23
10 0 +1 -1 1:50 50 30 44,26
11 0 -1 +1 1:50 30 90 52,81
12 0 +1 +1 1:50 50 90 51,61
13 0 0 0 1:50 40 60 63,81
14 0 0 0 1:50 40 60 59,20
15 0 0 0 1:50 40 60 58,20
16 0 0 0 1:50 40 60 57,67
17 0 0 0 1:50 40 60 57,52

Bang 2. Két qua phan tich phwong sai ANOVA ctia m6 hinh
Théng s0 Phwong sai Chuén F Mirc c6 nghia p

M6 hinh 743,26 18,31 0,0005
Ty 1& nguyén liéu/dung méi (X)) 54,39 12,06 0,0104
Nong do enzyme (X;) 58,30 12,92 0,0088
Thoi gian (X3) 35,53 7,88 0,0263
Xi1Xa 133,40 32,03 0,0010
Xi1X3 85,00 14,59 0,0034
X2X3 8,33 26,72 0,2164
X2 144,46 29,57 0,0008
X2 65,80 18,85 0,0065
X3? 120,52 1,85 0,0013
Khéng tuong thich 421 0,21 0,8879

Phuong trinh hdi quy biéu hién ham lwong
CGA mb ta anh hudng cua cac yéu td doc 1ap va
cac mdi twong tac gitta ching dugc biéu dién
nhu sau:

Y= +59,28 + 2,61X; — 2,7Xs + 2,11X3 +
5,77X1X2 — 4,61X1X3 + 1,44X:X3 — 5,86X1° —
3,95X2% - 5,35X5%

Phuong trinh hdi quy cho thiy trong cac hé
sO by, by, bs (thé hién tac dong doc lap cia timg
yéu t6 X1, Xa, X3) gia tri tuyét ddi cua bz (2,7)
13 16n nhat. Diéu nay chimg t6 ndng do enzyme

anh huong 16n nhat dén qua trinh chiét xuat dé
thu nhan CGA. Nguoc lai, gia tri tuyét ddi cua
b3 (2,11) 12 nho nhat, cho thiy si anh hudng cia
thoi gian thuy phan tac dong it hon cac yéu t6
con lai t61 ham muc tiéu. Khi danh gia sy tac
dong ddng thoi gitra cac yéu td, gia tri tuyét dbi
ctia b2 (5,77) 13 16n nhét, chimg to sy tuong tac
giira ty 16 nguyén liéu va ndng d6 enzyme cod
anh huéng manh téi qua trinh thuy phéan thu
nhan CGA.
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Hinh 4. Ham ky vong va diéu kién t8i wu thuy phan ca phé xanh dé thu nhan CGA

CGA (mg/g)
COA (mgigh

B: enzyme {uig)

B: enzyme (uig)

CGA (ma'a)

C: thoi gian (phut) ey e ©: thol gian (phut)
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Hinh 5. Bé mit d4p tng ciia ham lwgng CGA theo ty 1¢ nguyén li¢u/dung méi,
ndng dd enzyme va thoi gian

Str dung phuong phap ham ky vong dé téi uu
héa ham lugng CGA thu dugc sau qué trinh
thily phan bang phin mém Design Expert. Két
qua dd tim dwoc phuong an thi nghiém dé cuc
dai ham muc ti€u dy doan la: ty 1¢ nguyén li¢u
— dung mai 1:60, ndng do enzyme 43,55 Ulg,
thoi gian thuy phan 54,4 phut (hinh 4). Khi xem
xét anh hudng cua ting yéu té (khi cac yéu to
khac duogc giit & muc trung binh) dén ham luong
CGA (hinh 5) cho thdy ham luong CGA dat gia
tri cuc dai trong cac diéu kién trén theo tinh toan
1a 62,3077 mg/g.

Thyc nghiém tai diéu kién dung méi pH 5,5;
ti 1& nguyén liéu/dung méi 1:60 g/ml; nong do
enzyme 44 U/g; nhiét d6 50°C voi toc do lac 80
vong/phut trong thoi gian 55 phut, thi nghi€ém
thuc hién 3 1an. Ham luong CGA thu dugc nam
trong khoang 61,37 - 62,61 mg/g, nim trong
khoang du doan cua phuong phdp quy hoach
bac hai Box — Behnken nén mé hinh c6 d¢ tuong
thich cao v&i thuc té. Do vay, co thé st dung céc

diéu kién tdi vu tir md hinh dé nghién ctru chiét
xuit CGA trén quy md 16n hon nham tmg dung
CGA trong thyc tién.
4. KET LUAN

Tir két qua thi nghiém, nghién ctru da xac
dinh duoc cac thong s toi uu cho qué trinh tach
chiét CGA tir ca phé xanh bang pectinase. Theo
d6, hiéu sudt thu nhan CGA cao nhat (62,31
mg/g) khi ty 1€ nguyén li¢u/dung méi 1a 1:60,
ndng do enzyme 44 U/g trong thoi gian 55 phut.
Két qua thu duoc 12 co so dé xay dung quy trinh
tach chiét CGA tir ca phé xanh ¢ quy mo cong
nghiép, nham cung cip ngudn nguyén liéu phuc
vu cho san xuét thirc pham chirc ning.

Loi cdm on

Cong trinh dugc thuc hién véi su hd tro kinh
phi cua Dé tai 08.18/CNSHCB “Nghién ciru
tach chiét va thu nhan axit Chlorogenic tir hat ca
phé xanh tng dung lam thyc pham chirc ning”
tur B Cong thuong.
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OPTIMIZATION OF CHLOROGENIC ACID EXTRACTION
FROM GREEN COFFEE BEANS BY PECTINASE

Trinh Truc Giang!, Hoang Manh Dat!, Vu Kim Dung'!, Nguyen Viet Phuong?
"Vietnam National University of Forestry
College of Food Industry

SUMMARY

Chlorogenic acid (CGA) is a natural antioxidant that is found in green coffee beans. CGA has
biological properties including antioxidant, anti-inflammatory, anti-cancer, anti-obesity, and anti-
convulsive. In the food industry, CGA can be used to replace chemical preservatives due to their
resistance to microorganisms. For the coffee industry, green coffee beans don’t seem to have value
because it is discarded after collection and processing. This causes a huge waste of material, therefore,
taking advantage of this scrap is very necessary, contributing to increasing the economic value of coffee
trees and production full use of the products that it brings. The paper investigates the process of
extracting CGA from green coffee beans with liquid-to-solid ratio (1:10 - 1:80 g/ml), pectinase (10 -
60 U/g), pH (5.0 - 7.5), temperature (20 - 60°C), shaking speed (0 - 160 rpm), extraction time (10 - 120
minutes). Operational conditions leading to a maximum CGA production were calculated from models
being 1:60 g/ml; 55 U/g; pH 5.5; 50°C, 80 rpm, 55 minutes. Under the conditions, the model predicted
that 62.31 mg/g of CGA can be obtained from green coffee beans.

Keywords: Chlorogenic acid, green coffee beans, optimization, pectin hydrolysis, pectinase.
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