13

THU NGHIEM TINH SACH ACID CHLOROGENIC
TU DICH CHIET CA PHE XANH BANG SAC KY LOC
GEL SEPHADEX LH-20

Diing Ngoc Khdnh Ha', Vé Tan Hau', Lwu Thi L¢ Thiy'
Email: visinh@gmail.com

Ngay toa soan nhan dugc bai bao: 03/04/2024
Ngay phan bién danh gia: 14/10/2024
Ngay bai bao dugc duyét dang: 28/10/2024

DOI: 10.59266/houjs.2024.466

Tém tit: Acid chlorogenic (CGAs) tach chiét tir hat ca phé xanh c¢é nhiéu loi ich doi véi
sike khde. Qud trinh tach chiét cac hop chit CGA trong dung méi ethanol luén ¢6 ca cdc tap
chat dwge hoa tan trong dich chiét. Nghién ciru nay thie nghiém tinh sach acid chlorogenic
(CGAs) bang phirong phdp sdc ky loc gel. Dich chiét ca phé xanh dwoc tinh sach so bo voi
ethanol 80% roi tinh sach bang cdach loc gel Sephadex LH-20. Dich chiét ca phé xanh dwoc
nap vao cét gel, rira gidi bang 160mL dung méi c6 nong dg xdc dinh (ethanol/nuéc 20%,
30% va 40%) dé thu nhdn 7 phan doan, méi phdan doan khoang 20mL. Véi dung dich rira
gidi ethanol 40%, phdn doan 5 co6 do tinh sach CGA dat duoc la 94,29%; 91,68% va 81,89%
tuong trng voi thé tich nap mau lan luot 16 0,5mL; ImL va 2mL. Dich chiét tir hat ca phé xanh
sau khi loc gel ¢6 d¢ tinh sach khdc nhau cho thdy tiém nang vmg dung CGA trong nganh
thwe pham va dwge pham.

Tir khoa: Acid chlorogenic, dich chiét ca phé xanh, tinh sach CGA, Sephadex LH-20), sdc ky
loc gel.

I. Dat van de chat dong phan cua axit feruloylquinic
) . A . FQA). [8
Acid chlorogenic (CGAs) gom mdt (FQA). [8]
4 . . . q R
nhom cac hop chat la este cia axit quinic RA A on
va axit trans-cinnamic. Khoang 71 hop AN R o)
chat CGAs khac nhau dugc xac dinh tur Fed w
’ N A , \ A \ Quinic acid Hydroxycinnamic acid derivative
cac loai thuc vat khac nhau hat ca phé, tra, RI, R2, K3, and Rd - L ——
esterification with R =OH caffeic acid
atisd, trai cay (nho, t4o), cac loai rau va rmaimle Gl R=OCH, ferulicecid

ca tim. Nhitng chit dugc tim thiy c6 nong Hinh 1: Céu triic chung ciia acid

d6 cao nhat la axit caffeoylquinic (CQA), chlorogenic (ester cua acid quinic va cdc
dac biét la mono- va di-CQA, cac hop dan xuat cua cynnamic acid ) [8]

* Pai hoc khoa hoc tu nhién, Pai hoc Quéc gia Thanh phé HO Chi Minh
 Phan Vién Cong nghiép thyc pham tai Thanh phd H6 Chi Minh, B6 Cong Thuong
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Hinh 2: Cau triic héa hoc ciia cdc axit chlorogenic chinh va cdc dong phén ciia axit
caffeoylquinic [3]

Acid chlorogenic c6 trong lugng
phan tir khoang 190 - 354g/mol, ching
1a cac hop chat phan cuc nén dé hoa tan
trong cac dung moi phan cuc nhu metanol,
axeton hodc ethanol. [8]

Céc hop chat CGAs trong hat
ca phé xanh 13 ngudn quan trong nhat,
chiém 6 - 12%. CQA chiém téi 80%
téng ham luong CGA. Trong do, 5-CQA
chiém gin 60%. Pay 1a nhitng chat tao
vi ding va cac chit lam se trong ca phé.
[4]. Hién nay, c6 khoang 30 loai CGAs
khac nhau da duoc xac dinh & hat ca
phé, dién hinh 1a axit caffeoylquinic
(CQA), axit dicaffeoylquinic (DCQA),
(TCQA),
axit feruloylquinic (FQA) va axit

axit tricaffeoylquinic

p-coumaroylquinic (p-CoQA).

Hat ca phé xanh c6 céc lgi ich ddi
v6i ste khoe 1a do hoat tinh chdng oxy hoa
ctia cac hop chat CGAs va polyphenol co
trong nhan. Ngoai ra, acid chlorogenic con
c6 vai tro khang vi sinh vat nhu vi khuén,
ndm men, nAm moc, virus va amip. Acid

chlorogenic cling c6 hoat tinh prebiotic,
chéng oxy hoéa lipid, giup né trd nén hitu
ich trong viéc bao quan cic san pham thuc
pham.[2, 7]

Phuong phép tich chiét acid
chlorogenic stir dung cac loai dung moéi kha
phé bién nhu nuée, dung méi ethanol-nudec,
ethanol va n-butyl alcohol, nhiét do tach
chiét tir 40-60°C [8]. Qua trinh tach chiét
acid chlorogenic tir hat ca phé xanh trong
moi truong 10ng ¢6 thé kém theo sy khuéch
tan va hoa tan vao moi truong cuia cac thanh
phan c6 trong hat nhu polysacharide va
oligosacharide, protein va cac acid amin,
khoang chat, caffein. ... [4].

Qua trinh tinh sach dich chiét (tinh
sach acid chlorogenic) NaH, PO, dugc st
dung dé loai bo céac tap chat tan trong pha
nuée [9], cac dung moi phan cuc thip
nhu hexan, chloroform hodc methylene
chloride dugc dung dé tach loai chat béo
va caffein. Mot sé nghién ctru khac sir
dung k¥ thuat sic ky loc gel dé tinh sach
va nang cao ham lugng CGA. Tinh sach
CGA béng nhua XAD-16, két hop nhua



polyamide véi tinh ché bang cot sic ky
silicagel hodc Sephadex LH-20.[14]
Nghién ctru nay thir nghiém sic ky
loc gel Sephadex LH-20 dé tinh sach acid
chlorogenic tir dich chiét ca phé xanh.

II. Vat liéu va phwong phap
nghién ciru

2.1. Vat li¢u

300 g bot ca phé xanh nghién min,
dem tach chiét trong 4 gio & 50°C — 60°C
trong 3L dung dich ethanol 50- 60%, thu
lay 1,6L dich chiét roi loc qua gidy dé tach
can. Co ddc dich chiét & 70°C véi toc do
40 vong/phut thu dugc 200mL dich chiét
ca phé xanh.

2.2. Héa chat

Chét chuén acid chlorogenic > 95%
(Sigma Aldrich)

Gel  Sephadex LH-20 (GE
Healthcare)

Cac hoa chat: con 98% (Viét
Nam); HCI, phosphoric acid, PbO,
thudc thir 2,2°-diphenyl-1-picrylhydrazyl,
vitamin C, dichloromethane va ethanol
99,5%; thudc thir 3,5- Dinitrosalicylic
acid, (CH,COO),Pb. 3H,O wva
CH,COOK (Trung Qudc).

2.3. Phwong phap nghién ciru
Tinh sach so bé dich chiét ca phéxanh

Dich chiét ca phé xanh dugc tinh
sach so bo bang phuong phép tia con dé
tranh 1am tic nghén cot gel: 200 mL dich
chiét ca phé xanh dugc két tua véi ethanol
80%. Dich chiét sau khi tua cdn dugc loc
qua gidy dé loai bo két tua. Dich chiét
sau khi loc dem c6 dudi dung méi & 70°C
duoc 160mL dich chiét ¢o dic. Xac dinh
ham lugng CGA trong mau.
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Tinh sach bang phwong phdp loc gel
Sephadex LH-20

Chuén bi cot sac ky (1,7 x 12 cm): gel
Sephadex LH-20 dugc ngam né trong dung
dich rtra giai c6 néng do xac dinh (ethanol/
nudc 20%, 30% va 40%) trong 24 gio.

C6 dinh mot it bong gon thdm dung
méi dé chin dau ra cua cot, khong dé gel
chay ra, sau d6 thém mot lugng dung
moi rira giai c6 nong do twong ung dé
tao khoang dém trudc khi nap gel. Sau
khi gel da 6n dinh trong cOt, tiép tuc bd
sung 100mL dung méi rira giai c6 nong do
tuong tmg dé rira cot gel dén khi dung moi
vira cham mat gel thi khoa van [5]. Téc do
dong chay cua cot dat ImL/phut.

Nap mau: dich chiét ca phé xanh da
tinh ché so bd duoc nap tur tr vao cot voi
thé tich nap mau tuong tmg (0,5mL; ImL;
2mL) bang pipetman dé khong 1am xao
tron mat gel, tién hanh m¢ khoa van dé
chay mau. Sau khi mau di vao trong gel,
cot dugce rira giai bang 160mL dung mbi
co néng dd xac dinh va thu 7 phan doan
bang 6ng dong, mdi phan doan khoang
20mL. Ghi nhan lai thé tich cac phan doan
va tién hanh xac dinh ham luong CGAs va
ham luong chat kho hoa tan.

Céc thtr nghiém tinh sach dich chiét
CGAs gom:
+ Khdo sat anh huong cua dung

moi (ethanol/nudce) rira giai & cac nong do
20%, 30% va 40%v/v.

+ Khéo sat anh huong cia thé tich
nap mau (0,5mL; 1 mL va 2 mL).

2.4. Phwong phdp phdn tich

+ Xac dinh néng d6 chét kho hoa tan

gian tiép sau khi xac dinh ham luong nudc
6 105°C [13]

+ Xac dinh ham luong tro bang
phuong phap nung ¢ nhiét @6 550°C. [12]
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+ DPinh lugng duong khu theo
phuong phap DNS (3,5-Dinitrosalicylic
acid). [10]

+ Xéc dinh ham luong CGAs trong
dich chiét theo TCVN 13001:2020 bang
phuong phap quang phd. [1, 11]

Do tinh sach CGA trong mau (%,
tinh theo chat kho) dugc xac dinh theo
cong thurc:

Nbng d6 CGA sau tinh sach (mg/mL) x V;

Do tinh sach CGA = (%)

Potinh _ _ xxa ><A10'3A’ < 100(%)
sach CGA Nong do chat
kho (mg/mL)
Trong do:

x: Nong d6 CGA (pg/mL)
a: Do pha lodng ciia mau

10-: Poi don vi tir pg thanh mg

Hiéu suét thu hoi =

Trong do, V: Thé tich cia méu
trude tinh sach (mL)

V. Thé tich ciia mAu sau tinh sach (mL)

Xtr 1y s6 liéu: Mdi thi nghiém duoc
tién hanh 1ap lai ba lan, ghi nhan gid tri
trung binh + SD. Két qua duoc tinh toan

bang phian mém Microsoft Office Excel
2018 voi do tin cay > 95%.

I11. Két qué va ban luan

Dich chiét ca phé xanh di tinh sach
so b c¢6 ham lugng CGAs 58,68 + 0,035

mg/mL, ham lugng chit kho hoa tan 176,4
+ 0,41 mg/mL.

Nodng do CGA trude tinh sach (mg/mL) x V;

x 100 (%)

3.1. Anh huéng nong dj dung méoi
(ethanol/nudc) rira gidi

Kha nang truong no cua gel phu
thudéc vao loai dung moi st dung, gel
Sephadex LH-20 trwong no tt trong
nudc va trong ethanol [6]. Khi ria gidi
voi dung dich ethanol ¢ 20%, 30% va
40%, luong acid chlorogenic phan b
chu yéu trong cac phan doan 3 va 4 (Hinh
1) trong khi ham luong cac tap chit cao
nhat & phan doan 3, giam nhanh & phan
doan 4,5 va 6.

Bang 1: Anh huong cia nong dé dung méi (ethanol/nwéc) dén ham heong CGA cia cdc

phan doan
Phan doan Thé tich CGA Chit khd P tinh sach
‘ (mL) (mg/mL) (mg/mL) CGA (%)
1 23,0 0,009 + 0,000 0,40 = 0,000 2,15
2 22,5 0,024 + 0,001 0,41 +0,007 5,88
3 22,5 0,741 0,001 4,38 +0,085 16,92
1mL,20% | 4 23,0 1,058 + 0,007 1,92 0,014 55,12
5 23,0 0,084 % 0,004 0,2140,161 39,88
6 22,5 0,014 % 0,001 0,08 £ 0,000 17,74
7 22,5 0,041 + 0,000 0,19+0,016 21,32
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Phin doan Thé tich CGA Chat kho Pj tinh sach
‘ (mL) (mg/mL) (mg/mL) CGA (%)
1 22,5 0,004 + 0,000 0,17 +0,014 2,32
2 22 0,096 + 0,003 0,57 +0,014 16,79
3 22 0,889 + 0,001 427 +0,042 20,81
1mL,30% | 4 22 0,874 + 0,007 1,89 + 0,042 46,27
5 22 0,123 + 0,004 0,43 +0,014 28,51
6 22,5 0,066 + 0,003 0,30 + 0,028 21,98
7 22 0,074 + 0,001 0,18+ 0,000 41,17
1 21,5 0,007 £ 0,000 0,10 + 0,000 7,25
2 21,5 0,017 + 0,000 0,23 + 0,001 743
3 23,5 0,808 + 0,001 5,0+0,014 16,17
1mL,40% | 4 23 0,781 + 0,007 1,8+ 0,014 43,40
5 21 0,293 + 0,003 0,32 + 0,001 91,68
6 23 0,026 + 0,000 0,06 + 0,000 42,72
7 22,5 0,004 + 0,000 0,08 = 0,001 4,42

Khi so sanh do¢ tinh sach cua cac
phan doan: cic phan doan 4 & cic nong
dd cdn khac nhau déu c6 do tinh sach cao
hon so v&i mau dich chiét CGA ban dau
la do ham lugng tap chét trong phan doan
4 giam manh sau khi loc. Nhu vay, viéc
loc gel Sephadex LH-20 két hop v&i rira
giai bang ethanol c6 cac ndng do khac
nhau (20%, 30% va 40%) c6 thé phan tach
CGAs va cac tap chét ¢6 trong dich chiét
ca phé xanh ban dau. Trong do6, ethanol
40% c6 kha nang phan tach tét CGAs va

céc tap chat co trong dich chiét qua cot gel
nén phan doan 5 c6 ham lugng CGAs la
cao nhat (dat 91,68%).

3.2. Anh huwong clia thé tich nap mau

Thé tich nap mau dich chiét CGA
duoc khao sat 1an luot 12 0,5 mL; 1 mL
va 2 mL v6i dung moi rira giai 1a ethanol
40%. Két qua & Bang 2 cho thiy, khi ting
thé tich dich nap mau nghia 12 ham luong
CGA va ham lugng chit kho qua cdt loc
cling tang.

Bdng 2: Anh hwong ciia thé tich nap mau dén ham lwong CGA cia cdc phin doan

Phin doan Thé tich CGA Chit khé P§ tinh sach
’ (mL) (mg/mL) (mg/mL) CGA (%)
1 23,5 0,001 + 0,000 0,060 + 0,000 2,46
2 23 0,007 + 0,000 0,300 + 0,028 2,49
3 23 0,689 + 0,000 2,360 + 0,028 29,20
0,5mL,40% | 4 23 0,367 + 0,001 0,410 +0,014 89,51
5 23 0,066 + 0,000 0,070 + 0,014 94,29
6 23 0,001 + 0,000 0,020 + 0,000 5,0
7 23 0,001 + 0,000 0,020 + 0,028 5,0
1 22,5 0,018 + 0,000 1,28 +0,028 1,41
2 22,5 0,192 + 0,000 0,56 £ 0,000 34,29
3 22,5 2,792 + 0,001 10,48 + 0,000 26,64
2mL,40% | 4 23 1,475 + 0,000 2,32+0,028 63,56
5 23 0,344 + 0,001 0,42 £ 0,000 81,89
6 22,5 0,087 + 0,000 0,12 + 0,000 72,76
7 22,5 0,071 + 0,000 0,30 £ 0,028 23,67
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Vi thé tich nap mau 0,5 mL: ham
luong chlorogenic acid cao nhat dugc ghi
nhan ¢ phan doan 3 nhung do ham lugng
tap chit cao nén do tinh sach thép hon
dich chiét ban dau. Trong khi phan doan
5 ¢6 d tinh sach cao nhat (dat 94,29%)
v6i hidu suat thu hdi 5,176%; tiép theo 1a
phan doan 4 c6 do tinh sach dat 89,51%
tuong tmg v6i hidu suét thu hoi 28,782%
la do tap chét d3 bi loai bo trong cac phan
doan trudc.

Tuong tu thé tich nap mau 1 mL:
ham lugng chlorogenic acid cao nhat &
phan doan 3, tiép theo 1a phan doan 4.
D¢ tinh sach cao nhit dat 91,68% thuc
vé phan doan 5 vé&i hiéu sudt thu hoi
10,499%, tang gép ddi so véi thé tich nap
mau 0,5 mL.

Véi thé tich nap mau 2 mL: cac
phan tir CGA phai canh tranh véi cac phan
ttr khac cung kich thudce dé di chuyén qua
16 gel, khi khong con 16 tréng budc cac
phan tir phai di chuyén qua khoang tréng
giita cac hat gel dé roi khoi cot, didu do
giai thich cho sy xuat hién dang ké ham
luong CGA ¢ phan doan 2. Trong khi céc
phan tir CGA con lai ciing v&i cac tap chét
cung kich thudc tiép tuc di chuyén qua cac
khoang trong gitta cac hat gel va ra khoi
cOt gel cham hon ¢ cac phan doan sau.
Ham lugng CGA cao nhét duoc ghi nhan
0 phan doan 3. Cac phéan doan 4, 5 va 6
déu c6 do tinh sach cao tir 63,56 - 81,9%
trong do, do tinh sach cao nhat thudc phan
doan 5 véi hi¢u suét thu hoi 14 6,74%.

1mL - 20% ethanol) 1mL - 30% ethanol)
1.2 1
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S 04 o 04
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£ 3 o6 2
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1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7
Phan doan Phén doan Phan doan

Hinh 3: Sw phdn bé chlorogenic acid trong cdc phin doan loc gel Sephadex LH-20

Véi tai lugng dich chiét qua cot
khéc nhau thi do tinh sach cua dich chiét
va hiéu sudt thu hdi CGAs ciing khac
nhau. Phan doan 5 c6 d0 tinh sach cao
nhét theo thtr tu nap mau 0,5mL (94,29%)
> 1mL (91,68%) > 2mL (81,89%). So véi

nghién ctru cia Wenwen Zhao va cong su
(2015) thi do tinh sach CGA trong nghién
clru nay cao hon c6 thé 1a do su khac nhau
vé nguyén liéu, hop chat can tinh sach va

phuong phap xac dinh.



Tuy theo yéu cau vé do tinh sach
ctia san pham CGA ma chon thé tich nap
mau phu hop. Trong san xuit thuc pham
bd sung, do tinh khiét CGA nén chon &
mirc vira phai dé ting hiéu sudt thu hoi
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CGA. Ch'fmg han nhu chon tai lugng dich
chiét qua cot 1a ImL v6i dung dich ria
giai con 40%, thu 1dy phan doan gop (4
va 5) voi do tinh sach cua CGA 1a 50,14%
tuong tmg voi hiéu sudt thu hoi (41,14%).

Bdng 3: Thanh phan dich chiét cia cdc mau triede va sau khi loc gel Sephadex LH-20

M Chat kho Puong khir | Chat khoang
] (mg/mL) (7o) (%)
Dich chi¢t CGA trudc loc gel 176,4+£0,41 | 36,962 £ 0,053 | 27,42+0,5
Dich chict CGA sau loc gel 19403+0,04| 012001 | 825+0.36
(g0p phan doan 4 va 5)

Ham lugng cac chét hoa tan cta dich
chiét ca phé xanh giam 89% sau khi loc gel
Sephadex LH-20; ham lugng duong giam
99,67%; ham luong chéat khoang giam
69,91%; ham luong CGAs ting dang ké
tir 33,25% 1én 50,14%.

IV. Két luan

Phuong phap sac ky loc gel hiéu qua
trong phan tach acid chlorogenic va céac
tap chit co trong dich chiét ca phé xanh.
Dich chiét ca phé xanh dugc tinh sach so
bd voi ethanol 80% rdi tinh sach bang
cach loc gel Sephadex LH-20. Véi dung
dich rtra giai ethanol 40%, phan doan 5
c6 d6 tinh sach CGA dat duoc 1a 94,29%;
91,68% va 81,89% tuong tmg véi thé tich
nap mau lan lugt 14 0,5mL; ImL va 2mL.
Dich chiét tr hat ca phé xanh sau khi loc
gel c6 do tinh sach khac nhau cho théy
tiém ning ung dung CGA trong nganh
thyc pham va dugc pham.

Loi cam on: Nghién ctru nay dugc
thuc hién véi su hd tro kinh phi tr nhiém
vu khoa hoc va cong nghé cua By Cong
thuong: “Nghién cuu xdy dung quy trinh
cong nghé va day chuyén thiét bi san xuat
mot s6 san pham d6 udng hd tro' sirc khoe
giau acis chlorogenic (CGA) tur hat ca phé
xanh”. Nhom tac gia xin tran trong cam on.
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TESTING THE PURIFICATION OF CHLOROGENIC
ACID FROM GREEN COFFEE BEAN EXTRACT USING
SEPHADEX LH-20 GEL FILTRATION CHROMATOGRAPHY

Ha Dang Ngoc Khanh?, Hau Vo Tan®, Thuy Luu Thi Lé’

Abstract: Chlorogenic acid (CGAs) extracted from green coffee beans has many health
benefits. The extraction process of CGAs in ethanol solvent always includes impurities dissolved
in the extract. This study tested chlorogenic acid (CGAs) purification using gel filtration
chromatography. The green coffee extract was preliminarily purified with 80% ethanol and
then purified by Sephadex LH-20 gel filtration. The green coffee extract was loaded into the gel
column and eluted with 160mL of solvent (ethanol/water 20%, 30%, and 40%) to obtain seven
fractions, about 20mL for each fraction. With 40% ethanol eluent, fraction 5 had a CGA purity
0f 94,29%; 91.68% and 81.89% correspond to a sample loading volume of 0.5mL, ImL, and
2mL. After gel filtration, the green coffee bean extract had different purity levels, showed the
potential for CGA application in the food and pharmaceutical industries.

Keywords: chlorogenic acid, green coffee bean extract, CGA purification, Sephadex LH-20,
gel filtration chromatography.
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