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SUMMARY

STUDY ON THE EXTRACTION METHOD FOR CHLOROGENIC ACID (CGA)
IN GREEN COFFEE BEANS

Acid chlorogenic (CGA) is a major component of green coffee beans with a wide range of bioactive as
treatment of diabetes, obesity, ... By microwave technique with solvent system of EtOH—H,0 (7:3) in 45
min x 4 times as well as liquid-liquid extraction technique with optimal conditions, we had colected the
EtOAc extract having CGA content of 51%. The result will be able to supplement in the pharmaceutical
source and is the first step to developing functional foods from extract green coffee beans to treat

diabetes and obesity.
Keywords: CGA, extract, green coffee beans.

1. PAT VAN PE

Cay Ca phé Ia thuc vat thuoc ho Thién thao
(Rubiaceae) c6 ngudn gic tir cao nguyén phia
Tay Nam Ethiopia va cao nguyén Boma ¢
Sudan. Cay ca phé dugc tim thiy nhiéu ¢ Tay
nguyén va cac tinh mién nam Viét Nam. Nhiéu
nghién ctu cho thay hat Ca phé xanh chira cac
thanh phan polyphenol quan trong va hau hét
la cac dan xuét cua acid quinic va céac acid
trans-cinnamic. Thanh phan chiém vai trd quan
trong la CGA, chiém dén 14 % ham luong hoat
chat c6 trong hat ca phé xanh.[1, 2] CGA bao
gom mét ho cac hop chat ester hinh thanh giita
acid quinic va cac acid trans-cinnamic, trong
d6 acid 5-O-caffeoylquinic (5-CQA) chiém
hon 50 % tong sé cac CGA. Vi vay, UIPAC
thdng nhét khi goi CGA tic chi hop chit 5-
CQA hay con goi la acid chlorogenic (Hinh
1).[3] Pay la cac hop chit quan trong c6 hoat

tinh sinh hoc da dang trong hat Ca phé xanh,
dic biét trong diéu tri bénh dai thao duong va
giam béo phi. Do d6, nghién ctu nay nham
muc dich xay dung quy trinh chiét xuit chta
ham lugng lon CGA tir c&c loai ca phé Robusta
dugc trong ¢ Viét Nam.
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Hinh 1. Hop chdt acid quinic va acid chlorogenic
2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat lig¢u
Mau trai Ca phé Arabica, Robusta, Mit, Culi,
Moka dugc thu hai ¢ tinh Paklak vao thang
12/2016. Sau khi thu héi, trai ca phé tuoi sau



khi dem vé duoc phoi kho, tach vo lay hat. Hat
dugc xay nho va duoce huu trir ¢ nhiét d6 phong
tai noi thoang mat.

2.2. Hoa chit va thiét bi

Dung mdi n-hexane, CHCls;, EtOAc, EtOH,
MeOH (Trung Quéc, do tinh khiét >99%);
dung m6i MeOH, HsPO., acid citric (Merck,
do6 tinh khiét 99 %); chat chuan acid
chlorogenic (CGA) (Sigma-Aldrich, d¢ tinh
khiét 95%); mang loc MCE (Mixed Cellulose
Ester) 0.45 um (Chromfilter); nudc cat 2 1an va
c4c hoéa chit sir dung cho phan tich HPLC-UV.
Thiét bi phan tich sic long hiéu niang cao gin
dau do UV-VIS SPD-20A ciia Shimadzu, bom
ca0 a4p 4 dong dung mdi LC-20AD cua
Shimadzu. Hé théng ly trich Soxhlet EME
60250. Hé théng cd quay EYELA N-1200AV.
Thiét bi UV cam tay UVGL-58. Bdn siéu am
S180H, can phan tich va mot s6 dung cu thiét
yéu khac.

2.3 Piéu kién phan tich dinh lwong acid
chlorogenic bang HPLC-UV

Quy trinh phéan tich HPLC-UV hat ca phé xanh
duoc tham khao tir nghién cau cua tac gia Y.
Koshiro [4], tac gia L.S. Ling [5] va téi uu theo
diéu kién phan tich tai phong thi nghiém Héa
Dugc, Truong Dai hoc Khoa hoc Ty nhién,
PHQG-HCM. Hé¢ théng HPLC-UV Shimadzu
sur dung cot Kromasil 100-5C18 250 x 4.6 mm
E74415, hé pha dong 75 % dém acid citric (pH
2.7) va 25 % MeOH, téc d6 dong 1 mL/phdat,
nhiét do cot 25 °C, &p suit 176 bar, thé tich
tiém 20 puL. Dau do UV-VIS phan tich & budc
séng 325 nm dinh luong acid chlorogenic, acid
caffeic va 273 nm dé dinh luong caffeine.
Dung dich chuan duoc chuan bi bang cach can
chinh xac khoang 2 mg chat chuan rdi hoa tan
trong 2 mL MeOH. Tién hanh pha duong
chuin véi cac noéng do 1, 5, 10, 20, 50, 100
ppm. ,

Mau thua/cao chiét hat Ca phé dugc hoa tan
trong 1.5 mL MeOH hoac 1.5 mL MeOH-H,0
(5:5), sau d6 loc qua mang loc MCE (Mixed
Cellulose Ester) 0.45 pm truéc khi tién hanh
phén tich HPLC-UV.

2.4. Xay dung quy trinh chiét xuit cao trich
hat Ca phé xanh

2.4.1. Lua chen dung mdi chiét xudt

Nghién cau tham khao theo patent
WO02015189857A1 (2015) cua Goel, Pawan
Kumar [6] cing v6i quy trinh chiét xuat CGA
cta Rakotomalala (1992) [7], nghién ctu nay
str dung EtOH thay MeOH vi ¢6 d6 doc véi co
thé thap hon va do phan cuc gan tuong dwong
dé khao sat cac diéu kién téi wu. Tién hanh
khao sat quy trinh ly trich v6i cac hé dung moi:
MeOH-H,O (7:3), EtOH, EtOH-H,0 (7:3,
5:5, 3:7) va H,0.

2.4.2. Lwa chon phuong phdp chiét xudt
Trich siéu &m: thyc hién véi 5g mau bot hat ca
phé xanh dwoc cho vao erlen 100 mL, thém 20
mLvéi cac dung mdi va siéu am trong 30 phat
& nhiét d6 30-35 °C. Dich trich dugc loc ap
suat kém thu duoc dich loc va c6 quay chan
khéng thu dwoc cao trich. Cao trich dugc lam
khoé hoan toan dé tinh hiéu suit ly trich cao
bing phwong phap khdi lwong. Miu cao khd
duoc phan tich ham lwong CGA bing phwong
phap HPLC-UV.

Trich Soxhlet: thyc hién véi 5g mau bot hat ca
phé xanh duogc trich Soxhlet véi 120 mL hé
dung méi twong tng trong 5 tiéng. Sau do, dich
trich duoc cd quay chan khéng va tién hanh
1am khd hoan toan dé tinh hiéu suét ly trich cao
bang phwong phap khdi lwong. Miu cao khd
duogc phan tich ham lwong CGA bing phwong
phap HPLC-UV.

2.4.3. Phuong phdp chiét xudt CGA

Nghién cau tham khao theo patent
WO02015189857A1 (2015) cua Goel, Pawan
Kumar [6] ctng vé6i quy trinh chiét xudt CGA
ctia Rakotomalala (1992) [7] va tbi wu theo cac
diéu kién phong thi nghiém tai Viét Nam. Hat
ca phé xanh Robusta duoc chiét siéu &m véi hé
dung mdi EtOH-H,0 (7:3) thu duoc dich trich
nudc. Dich trich nude sau d6 duoc tién hanh
céc khao sét trong quy trinh chiét long-long véi
cac hé dung mo.

3. KET QUA VA THAO LUAN

3.1. Pwong chuin ciia CGA

Sic ky do cua chuin CGA, caffeine, acid
caffeic dugc do tai budc séng 325 nm va 273



nm. Dya vao sic ky do, thoi gian luu (tr) cua
CGA, caffeine, acid caffeic lan luot 1a 7.4
phat, 9.8 phut va 11.0 phdt (Hinh 2). Nhu vay,
quy trinh phan tich sir dung budc séng 325 nm
dé tién hanh dinh luong CGA. Phuong trinh
hdi quy tuyén tinh cia CGA la y = 56934x —
28285, ndng d6 1-100 ppm, R? = 0.9995.

en::f:: 'I Acid caffeic
1

Caffeine

I 0
I N
A=273 nm
J H\ ! \‘
k| [ |

Hinh 2. Sdc ky d@6 cuia chudn hén hop CGA,
caffeine, acid caffeic tai 2 buéc séng 273 nm
va 325 nm
3.2. Khao sat hiéu suét ly trich cao hat ca

phé xanh

3.2.1. Khdo sat dung mdi chiét xudt

Tién hanh khao sat chiét xuat hat ca phé
Robusta vai hé dung mdi H2O va EtOH véi cac
ti 1¢ khac nhau, két qua phan tich ham lwong
CGA dugc thé hién trong hinh 3 cho thy hé
dung méi ly trich EtOH-H,O (7:3) cho ham
luong CGA cao nhit (20-23 %), hé dung mdi
H,O cho ham lwong CGA thap nhit (9-11 %),
va cac hé dung méi EtOH-H,0 (7:3, 5:5 va
3:7) cho két qua ham lwong CGA gan twong
dwong hé dung méi MeOH-H,0 (7:3). Két qua
con cho thay hé trich siéu am véi hé dung moi
ly trich EtOH-H,0 (7:3) cho ham lugng CGA
cao hon hé trich Soxhlet. Vi vay, sir dung
phuong phép trich siéu 4m voi hé dung moi
EtOH-H.0 (7:3) dugc xem la phuong phép tdt
nhét cho quy trinh chiét xuét.
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Hinh 3. Ham lwong CGA cua hat ca phé xanh
Robusta bang phiong phdp ly trich siéu am

va soxhlet

3.2.2. Khdo sat loi ca phé chiét xudt CGA téi
uu

Str dung hé trich tbi wu, tién hanh khao sat so
sanh ham lugng CGA trong cac loai hat ca phé
xanh ciia cac loai khac nhau. Két qua phan tich
HPLC-UV ham lwong CGA dugc thé hién
trong hinh 4 cho thiy céc loai hat ca phé xanh
Robusta, Mit, Culi, Moka cho ham luong CGA
cao (18-23 %) va ca phé Arabica cho ham
lrong CGA thap nhét (16 %). Bén canh d¢, ca
phé Robusta chiém san luwong 16n, gia thanh
thap va 1a loai ca phé dic trung cua Viét Nam.
Vi nhiing yéu t phan tich trén, hat ca phé xanh
Robusta dugc chon cho nghién ciu xay dung
quy trinh chiét xuat CGA.
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Hinh 4. Ham luong CGA cua cac loai ca phé
bang phirong phap ly trich siéu am

3.2.3. Khdo sat sé lan trich siéu am

Quy trinh ly trich sir dung hé théng nho, tién
hanh véi 59 mau, thé tich dung méi 14 30mL
va thoi gian chiét xuat 45 phat. Tién hanh khao
sat so lan chiét siéu am, hiéu suit chiét xuat
duoc trinh bay trong hinh 5 cho thay luong cao
trich da dwoc ly trich trong ddi kiét sau 4 lan
chiét. Vi vay, trong khao sat nay sé lan ly trich
ti wu 1a 4 1an vai thoi gian danh siéu 4m mdi
lan 45 phat, thé tich dung mai chiét 1a 30mL
dbi véi 5g mau.
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Hinh 5. Do th; biéu dién hiéu sudt ly trich siéu
am theo sé lan khdo sat



3.3. Xdy dung quy trinh chiét xuit CGA
bang phuwong phap chiét 16ng-long

3.3.1. Khdo sét pH chiét léng-léng

CGA (pKs=2.66) la mot acid hitu co nén khi
acid hoa dich trich thi CGA ton tai & dang phan
tir (trung hoa dién) dé dé dang chiét long-long
vao pha hitu co EtOAc. Tién hanh acid héa vé
c4c gia tri pH khéc nhau tai pH = 1, 4, 7 bang
HsPO4 dam dac roi tién hanh chiét long-long
cho két qua ham Iuong CGA trong cao EtOAc
cho két lan luot Ia 45.41 + 0.36, 27.06 + 0.34
va 21.75 + 0.34 %. Vi vay, trong khao sat nay
sir dung HsPO4 dam dac chinh pH dich trich vé
pH=1 cho ham luong CGA trong cao EtOAc
cao nhat. Két qua ciing cho thay pH cang ting
thi ham luong luong CGA cang thap.

3.3.2. Khdo st sé lan chiét léng-léng véi cac
dung moéi n-hexane, CHCIz va EtOAc

Trong khao sat nay, dich trich ban dau duoc
phan tan déu trong nuéc va chinh vé pH=1

v

H2S0425 %
"o

Tap béo

A
Hinh 5. Scc ky 1ép méng céc lan chiét 1ong-léng cao chiét hexane (A), CHCIs (B) va EtOAc (C)
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bang HsPO, dic; sau do6 tién hanh chiét long-
Iong lan lugt véi n-hexane, CHCl; va EtOAc
thu duoc céc dich chiét, tién hanh ¢6 quay chan
khéng thu hoi dung maéi thu dwoc cao chiét
tuong tng. Sac ky 16p mong véi hé dung moi
thich hop két hop hién hinh bang phwong phap
hap thu tia UV tai buéc song 254 nm va thudc
thir H,SO4 25%. Két qua sic ky ban mong
(Hinh 5) cho thay muc dich chiét dung moi
hexane dé loai tap chat béo va cac hop chat
mau, CHCI; dé loai caffeine va EtOAc dé thu
dugc CGA. Khao sat s6 lan chiét xuat ddi véi
ting loai dung méi cho thay cho thay lugng tap
chét béo va cafeine duoc loai nhiéu nhit qua 3

lan chiét n-hexance vad CHCls, ham luong
CGA duoc chiét kiét trong 5 lan chiét (Hinh 6).
Nhu vy, ky thuat chiét long-long 3 lan véi
hexane (ti 18 1:1), 3 1an v6i CHCIs (ti 18 1:1) va
5 lan véi EtOAC (ti 1é 1:1) cho két qua téi wu
nhat.

H,SO, 25% H,SO, 25%

H%
10.0
8.0
6.0
4.0
2.0

4 6 8 0 2 4 6 8
Lan chiét

C

Hinh 6. Hiéu sudt chiér ham heong qua cac lan chiét long-long cao chiét hexane (A), CHCI; (B)
va EtOAc (C)
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3.3.3. Khdo sdt phwong phdp chiét long-long
voi EtOAC

Cao chiét dwoc phan tan hoan toan vao nudc,
chinh vé pH=1 bang HsPO; réi chiét long-long
véi hexane, CHCl; va dugc chiét siéu am véi
EtOAC ¢ cac thoi gian khao sét lan luot 13 5,
10, 15 phat. Két qua trong hinh 7 cho thiy
phuong phép chiét long-long bang phwong
phép siéu &m c6 hiéu suat chiét tot hon phuong
phép chiét long-long thong thuong. Qua 4 lan
chiét trong phuwong phap chiét siéu am, ham
lrong CGA hau nhu di duogc chiét kiét. Ngoai
ra, khao sét thoi gian chiét siéu &m cho thiy
hiéu suat chiét siéu am trong 5 phat tuong
duong voi 10, 15 phat. Vi vay, trong khao sat
nay phwong phap chiét siéu am véi EtOAc
trong 5 phdt x 4 1an cho két qua hiéu suat chiét
long-long vai EtOAC tét nhat.
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Hinh 7. Hiéu sudt chiét siéu am va chiét long-
léng cao EtOAc qua céc thoi gian chiét
3.4. Thir nghiém quy trinh chiét xuét tdi wu
Sau khi da t6i wu tat ca cac didu kién, tién hanh
thir nghiém chiét siéu am 5 g bot hat ca phé
xanh Robusta v&i 30 mL dung méi EtOH-H,O
(7:3) x 4 x 45 pht. Két qua cho thay hiéu suit
ly trich cao la 21 % va ham lugng CGA thu
duoc la 23 %, tic ham lugng CGA trong hat ca
phé xanh Robusta 1a 5 %. Tur cao chiét nay, st
dung quy trinh chiét xuit CGA théng qua cac
diéu kién téi wu, két qua thu duoc cao EtOAC
v6i hiéu suat chiét toan phan tr mau hat Ca
phé xanh Robusta 14 6 % va ham lugng CGA
trong cao EtOAc chiém 51 %.
4. KET LUAN
Nghién ctru nay da tbi wu quy trinh ly trich va
quy trinh chiét xuat cao chiét chira ham luong
CGA 16n nhit tir hat ca phé xanh Robusta. Sir
dung phuong phép chiét siéu &m véi hé dung
méi ly trich EtOH-H,0 (7:3), két hop ky thuat
chiét long-long siéu am thu dugc cao EtOAcC
chtra ham luong CGA cao véi 51 %. Nghién
ctu gop phan bd sung vao co so dir lidu vé

1"

Hoa duoc, tao tién dé dé phét trién cac san
pham thyc pham chirc niang hé tro diéu tri bénh
dai thao duong va béo m& bung tir chiét xuat
ca phé xanh chira ham luong l6n CGA.

LOT CAM ON

Nghién ctru nay dugc dam bao kinh phi tu
ngan sach Bo Québc Phong cho dé tai nghi dinh
thu “nghién ctru tac dung cua cao chiét hat ca
phé xanh 1én chuyén hoa lipid, 1én hé tim
mach, hé than kinh va chuyén hoa té bao gan
trén thyc nghiém” voi ma sé: 2020.75.33.
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