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SUMMARY
ANALYSIS OF CHLOROGENIC ACIDS IN THE GREEN COFFEE BEANS OF
DIFFERENT COLLECTION TIMES BY HPLC-QTOF TECHNIQUES

Chlorogenic acids (CGAs) constitute a large family of esters and are present in many medicinal plants.
CGAs play an important role in modern traditional medicine, but only some of this family’s pure compounds
have been thoroughly researched and shown good pharmaceutical effects. The green coffee beans (CFX)
contained ~ 11% of CGAs depending on the species, cultivation and harvested conditions. The quatitative
analysis could show the presence of separate CGA compounds. Instead of using expensive pure CGA
compounds as analysis standard, the HRMS-QTOF detector could unequivocally assign the compound
identity while the coupled HPLC could effectively separate the CGAs . In this study, the HPLC-QTOF
technique was used to qualitatively determine the CGAs present in the green coffee beans. it showed that the
CFX harvested in different times have the same CGAs profiling.

Keywords: Green coffee bean, harvest times, chlorogenic acids, qualitative, QTOF.

1. MO PAU

M6t nhdm hoat chét quan trong trong tu
nhién - cac axit chlorogenic (CGAs) la cac
este tao thanh tur axit quinic acid va mot
hoic nhiéu axit caffeic, p-coumaric, ferulic
[1]. M6t nguon CGAs quan trong la chiét
Xuat tir hat ca phé xanh (CFX) [2]. Cac
CGAs c0 trong hat ca phé xanh thu hai ¢
thoi diém khac nhau cha yéu gom cac
déng phan mono-Caffeoylquinic acid
(mono-CQA: 3-/14-/5-CQA); mono-
Feruloylquinic acid (mono-CFA: 3-/4-/5-
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FQA); di-Caffeoyl quinic acid (di-CQA:
3,4/3,5/4,5-diCQA);

Caffeoylferuloylquinic  acid  (CFQA),
Coumaroylquinic acid (CoQA) vai hoat
tinh khang oxi hoa, khang viém, khang ung
thu, ha huyét 4p, giam can chua duogc
nghién cau nhiéu [3]. Bé nghién ciu thanh
phan héa hoc duoc liéu va danh gia chat
lwgng, d6 on dinh cua nguyén liéu cao
chiét, san pham chta CGAs, thudng chi
xac dinh dinh tinh sy c6 mat cuia CGAs.
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Nhiéu nghién ctu dinh tinh CGAs bang
phé UV va HPLC-DAD, tach chat sach roi
xac dinh cdu tric di dwoc st dung nhung
nhugce diém 13 thoi gian 1au va hoa chét,
chat chuan dit [4, 5]. Mot phuong phap
dinh tinh CGAs hién dai nhung nhanh,
khic phuc cac nhuge diém trén 13 ki thuat
HPLC-HRMS [6]. Viét Nam di c6 mot s6
nghién cau tach va phéan tich CGAs tu ca
phé [7]. Hién nay trong nudc chua cod
nghién ctru dinh danh tirng hop chét trong
nhém CGAs c6 trong hat CFX trdng trong
nude duoc thu hoach & céc thoi diém khac
nhau. Sy thay d6i thanh phan cac hop chat
CGAs chiét tir hat CFX thu héi & thoi diém
khéc nhau c6 thé thay ddi tac dung dugc ly
cua cao chiét s dung trong hd tro diéu tri.
Nghién clru nay dinh tinh cac CGA tu hat
CFX thu hai ¢ céac thoi diém khac nhau
trong mua thu hoach bang k¥ thuat HPLC-
QTOF.

2. THUC NGHIEM
2.1. Nguyén li¢u va héa chit

Qua ca phé xanh loai Robusta dugc thu tur
khu tréng ca phé cua HTX Céng Bang
Thuan An, Dic N6ng vao thang 9 (bét dau
chin: CFX-9), thang 12 (chin dé: CFX-12)
va thang 2 (két thic vy: CFX-2). Methanol
hypergrade  LiChrosolv®  (Supelco),
CH;CN va HCOOH hypergrade
LiChrosolv® (Merk) dung cho LC-MS.

2.2. Nghién ciru dinh tinh CGAs

Phan tich dinh tinh céc axit chlorogenic
bang HPLC-QTOF, model ExionLC™ —
X500r QTOF (Sciex, M) theo phuong
phap da mo ta [9]. Can 0,5g mau CFX;
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nghién min; chiét siéu &m trong methanol
& 40°C. Piéu kién tach tbi uwu trén cot
Thermo Scientific Hypersil GOLD, 150 x
2.1, 3u; nhiét d6 cot 35°C; thé tich bom
mau 2 pl; téc @6 dong: 0,45ml/phat; hé
dung méi gradient CHsCN/ H,O (b6 sung
0,1% axit formic) nhu sau 0-1,2 phat: 95%
C, 1,2-15 phuat: 95%-60%, 15-17 phut:
60%, 17-18 phuat: 60-95%, 18-25 phdt:
95%; téc d6 dong 0,45 ml/phat. Binh tinh
t6i wu voi dau do khdi pho thoi gian bay
X500r QTOF, Sciex cac phd khéi ion me
am va duong, ion manh & ché do ion hoa
phun dién tir ESI; thé dong ion -4.500 V;
khi va cham He véi nang lugng va cham -
20 V; khoang do 100-2.000 Da, thoi gian
tich tin hiéu 0.25 gidy; thé khu tich dam
may -80 V.

3. KET QUA VA THAO LUAN

Céc sic ky d6 phan tich thanh phan héa
hoc ba miu CFX bang ky thuat HPLC-
QTOF thé hién trong hinh 1. Két qua cho
thdy trong ca ba mau, thanh phan héa hoc
¢6 su khac nhau nhung déu chia thanh ba
nhom chét chu yéu ¢ thoi gian luu 0.50-
1.75 phat ¢6 cuong do trung binh, 4.50-
10.50 phdt ¢6 cudng do cao nhat va 13.00-
21.00 c6 cudng do thap. O mdi dinh trong
sdc ky dd, lua chon nhom sd khdi do
chinh xac téi 4 chit s6 sau d4u thap phan
c6 cudng d6 cao nhét twong Gng ion me,
[M-H]" va [M+H]* dé tam thoi gan tén
hop chat va cac sb khdi con lai (chi sir
dung m/z truée dau thap phan) 1a ciia ion
méanh dé dinh danh hop chat dua trén tai
liéu tham khao.



T .BZ29-"7T7 . BS'?n

6.088-6939

6.921—-6.939
L

5.979—-6.088
m
P

5.969
o

2207 |~ -
2. Oe7
1 87
1.6e7
1.4e7

1.2e7 {-

2 Oet6
& 0es

4 Oe

2 Des |~
-

OO0

mn 7 .856—8 .020
'

B.01ls—8.045
M s.280-8.299

m 8. 340-8.445

i 8.459-8.650
H
' H 8. 780—8.503
" m
S . 344—
n_B . 354
:

H
8.912-8.975
n

i 2 .92a

=+ =1 S 7

S E= 10 11

Hinh 1. Nhém thoi gian heu cua méi dinh dige dinh danh trong cac sdc ky d6 mau CFX-12 (trén), CFX-9
(giiza), CFX-2 (dudi) phan tich bang HPLC-QTOF

Béng 1 tong hop cac phd khdi & mode do
am (NEG) va duong (POS) bao gdm ion
me MS va ion manh MS" ctia mdi hop
chat duoc dinh danh trong mau CFX-9.
Két qua phan tich dinh danh cho thay:

- Binh ¢ thoi gian luu 5.183 phuat c6 nhém
s6 khoi do chinh xéc t6i 4 chit sb sau dau
thap phéan co cuong d6 cao nhat vi manh
ion m¢ m/z =354.0805, manh [M-H] m/z
=353.0759 va [M+H]" m/z =355.0835.
Tra ciru va so sanh ngan hang dir liéu khoi
phd bang Sciex Cloud tool cho cic hop
chat trong d6 co cic mono-CQA. Phan
tich phd khdi cac phan manh theo céc tai
liéu tham khao da nghién ctru phdn manh
cia cac hop chat mono-CQA can dinh
danh cho thdy ph khdi ¢6 phan manh m/z
= 191 (phan manh MS/MS cua ion me
mono-CQA) va manh m/z = 179 (phén
manh MS/MS cua CGA véi cuong do
50% so véi ion me la dac trung cua 3-
CQA), c&c manh m/z = 173 cuong do
trung binh (phan manh m/z = 191 mét mot
phan t¢ H,O) va manh m/z = 135 cuong
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d6 yéu (manh m/z = 179 mat mot phan tir
CO,) déu la dic trung cua 3-CQA [8]. Phd
khéi nay 1a dic trung cua hop chat 3-
CQA.

- Phan tich pho khdi ctia hop chat & dinh
sic ky thoi gian luu 5.972 phit cho manh
ion m¢ m/z =354.0803, manh [M-H]" m/z
=353.0759 va [M+H]" m/z =355.0835 la
ctia nhidu hop chét trong d6 c6 cac mono-
CQA. Khdi phd ion manh gém phan manh
m/z = 191 cuong d6 cao nhung khong co
manh m/z = 179 va m/z = 173 la dac trung
ciia 5-CQA [8]. Phén tich twong tu phd
khéi ctia hop chét ¢ dinh sic ky thoi gian
luu 6.116 phit cho manh ion me m/z
=354.0807 v&i c6 phan manh m/z = 191
cuong d6 yéu nhung c6 ion manh m/z =
173 cudng d6 cao hon nhiéu 1a dic trung
cua 4-CQA.

- Phan tich ph6 khdi ciia hop chit & dinh
sic ky thoi gian luu 6.704 phtt cho manh
ion me m/z =338.0873 1a ciia nhiéu hop
chat trong d6 c6 cac CoQA. Khdi phd ion



manh gdbm phan manh m/z = 191 cuong do
cao, manh m/z = 173 va dac biét manh m/z
= 163 la dac trung cua p-coumaroylquinic
acid [9].

- Phén tich ph6 khdi cta hop chit ¢ dinh
sdc ky thoi gian luu 6.942 phit cho manh
jon me m/z =368.0953 1a cta nhiéu hop
chét trong d6 c6 cac FQA. Khéi phd ion
manh gdm phan manh m/z = 191 cuong do
cao, manh m/z = 173 va dac biét khdng co
cac manh m/z = 179 va m/z = 161 la dic
trung cua 5-O-feruloylquinic acid (5-FQA)
[10].

- Phan tich phé khéi cua hop chat & dinh
sdc ky thoi gian luu 7.378 phat cho manh
jon me m/z = 690.1573 1a ctia nhiéu hop
chat trong d6 c6 cac di-CQFA. Khéi phd
ion manh gdm phan manh m/z = 678; cac
manh m/z = 529 cuong do yéu va m/z =
367 cuong do rat yéu; manh m/z = 353
cuong d6 yéu; manh m/z = 335 cuong do
rat yéu; manh m/z = 173 cuong do yéu la
dac trung cua
3,5- Dicaffeoyl- 4- O- feruloylquinic
acid [11].

- Phan tich ba pho khdi ctia cac hop chét &
cac dinh sic ky thoi gian luu 7.857 phut,
8.017 phut va 8.283 phut twong ung cho
cac manh ion me m/z = 516.1060, m/z =
516.1172 va m/z =516.1166 1a cua nhiéu
hop chét trong d6 co cac di-CQA.

+ Khéi pho ion manh ¢ thoi gian luu 7.857
phut cho manh m/z = 353 cuong do trung
binh; manh m/z = 335 cuong do rat yéu;
khong c6 manh m/z = 191, m/z =179 con
manh m/z = 173 cudng do rat yéu la dic
trung cua 3,4-di-O-caffeoylquinic acid.

+ Khdi pho ion manh ¢ thoi gian luu 8.019
phut cho phan manh m/z = 353 cuong do
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tuong duong ion me; khong c6 manh m/z
= 335; ¢c6 manh m/z = 191 cudng d6 yéu;
manh m/z = 179 cuong dd yéu hon con
manh m/z = 173 cudng do rat yéu la dic
trung cua 3,5-di-O-caffeoylquinic acid.

+ Khéi phd ion manh & thoi gian luu 8.283
phut cho phan manh m/z = 353 cuong do
trung binh bang 30% cudng do ion me;
manh m/z = 335, manh m/z = 191 cuong
d6 rt yéu; manh m/z = 173 cudng do yéu
la dac trung cua 4,5-di-O-caffeoylquinic
acid [8].

- Phan tich bon pho khdi cua cac hop chét
& cac dinh sic ky thoi gian luu 8.428 phut,
8.560 phut, 8.765 va 8.956 phut twong ung
caic manh ion me m/z 530.1223,
530.1216, 530.1222 va 530.1221 la cuta
nhiéu hop chét trong d6 c6 cac CFQA va
FCQA.

+ Khdi pho ion manh ¢ thoi gian luu 8.428
phat cho manh m/z = 499, m/z = 452 va
m/z = 335 cuong d¢ trung binh; cd&c manh
m/z =191, m/z =179 va m/z = 173 cuong
d6 yéu diac trung cua 3-caffeoyl-4-
feruloylquinic acid [12, 13].

+ Khéi phd ion manh & thoi gian luu 8.560
phat cho phan manh m/z = 367 cuong do
trung binh; khong c6 manh m/z = 335 va
m/z = 191; manh m/z = 173 cudng d6 yéu
dac trung cua 3-feruloyl-5-caffeoylquinic
acid [12-14].

+ Khéi pho ion manh ¢ thoi gian luu 8.765
phut cho phan manh m/z = 229 cuong d6
trung binh con cac manh khac cuong do rat
yéu trong d6 m/z = 173 ¢6 cuong do yéu
dac trung cua  3-O-caffeoyl-4-O-
feruloylquinic acid [12, 13].



+ Khdi phd ion manh & thoi gian luu 8.956
phut cho phéan cho phan manh m/z = 367
va m/z = 353 cuong do trung binh; khéng
cd manh m/z = 335 va m/z = 191; manh
m/z = 173 cudng do yéu dic trung cua 4-
O-feruloyl-5-O-caffeoylquinic acid [12-
14].

- Phan tich phd khéi cua hop chat & dinh
sdc ky thoi gian luu 9.947 phit cho manh
ion me m/z =350.1123 1a cua nhiéu hop
chat trong d6 c6 cac coumaroyl-

tryptophan. Khéi phd ion manh gébm phan
manh m/z = 229 cudong do trung binh la
dac trung cua p-coumaroyl-N-tryptophan
[13].

- Khi phén tich khdi phd phan giai cao &
mode do dwong POS, cac miu déu co sb

khéi m/z = 195.1049 cia hoat chat caffein
¢ thoi gian luu dac trung 1a 6.026 phut.
Chung t61 khong nghién ctru dinh danh
cac hoat chit c6 sd khdi khac ngoai cac
hoat chat CGAs va caffein.

Bang 1. Phan tich thanh phan héa hoc CGAs tir mdau hat ca phé xanh CFX-9
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Phan tich dinh tinh cac CGAs trong cac
mau CFX-12 va CFX-2 biang HPLC-
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QTOF cho thoi gian luu mdi hoat chat
trong sic ky d0 o hinh 1 giao dong trong



khoang cho phép nhu mau CFX-9 va cac
hop chiat CGAs duoc dinh danh boi sb
khéi ciia ion me va cac manh ion dic trung
c6 cung nét dac trung.

4. KET LUAN

Nghién ctzu thanh phan héa hoc cac CGAs
ctia CFX chin & thoi diém khac nhau tir khi
bit dau chin vao thang 9, chin dé vao
thang 12 va két thic vu vao thang 2 nim
sau khang dinh su c6 mat cua cling cac
dong phan mono-CGA (3-CQA, 5-CQA,
4-CQA); mono-CFA (5-FQA); di-CQA
(3,5-diCQA,; 3,4-diCQA; 4,5-diCQA); p-
CoQA, di-CFA, p-coumaroyl-N-
tryptophan. Két qua khang dinh cac mau
hat CFX thu hoach & thoi diém khéac nhau
trong cling mot vu ca phé chin déu cung c6
nét dic trung hop chit CGAs nhu nhau.
Ngoai ra cac mau déu co caffein.

Loi cam on: Cac tac gia cam on dé tai
KHCN mai sé 14/HP-SKHCN cia UBND
tinh Dak Nong cung cap kinh phi.

Cam két: Toi xin cam doan ddy la cong
trinh ciia Lé Ngoc Hung, D6 Ngoc Thiy,
Nguyén Pirc Anh va Phung Vin Trung
chua gii dang ndi dung nay & bét ky tap
chi nao.
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