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Kay dung phuong phap dinh Iuong hop chat
3-0-Caffeoyquinic acid trong hat ca phé xanh ¢
Viét Nam bang phuong phap HPLC-UV
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TOM TAT

3-O-caffeoyquinic acid (3-CQA) la hop chdt chlorogenic acid chinh dwoc tim thdy trong hat ca phé.
Chlorogenic acid la nhém chdt dwoc biét la s¢ hitu nhiéu hoat tinh sinh hoc quy bau. Trong bai bdo nay,
chung toi bao cdao phwong phap dinh luong 3-CQA trong hat ca phé xanh o Viét Nam su dung phwong phap
HPLC. Phwong phap dinh lwong dwoc xdy dung co do lap lai, do chinh xac va do nhay cao (gia tri LOD
va LOQ ciia 3-COA lan luot la 0,027 va 0,091 ppm). Ap dung phwong phédp nay dé dinh lwong hop chdt
3-CQA trong mét s6 logi ca phé xanh thu & Viét Nam (tinh Gia Lai, Lam Pong) cho thdy ham heong 3-COA
nam trong khodng 2,01 — 2,90 % so véi khoi heong mau khé. Pdy la bdo cdo dau tién & Viét Nam vé xdc

dinh ham heong hop chdt 3-COA trong hat ca phé xanh sir dung phicong phdp HPLC.
Tir khoa: hat ca phé xanh, 3-O-caffeoyquinic acid, HPLC.

ABSTRACT
3-O-caffeoyquinic acid (3-CQA) is the main chlorogenic acid found in coffee beans, which possesses a
range of valuable bioactivities. In present paper, we report quantitative method of 3-CQOA in green coffee

beans of Vietnam using HPLC technique. The developed method was showed high repeatability, high
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accuracy and good sensitivity (LOD and LOQ of 3-CQA were 0.027 and 0.091 ppm, respectively). Applying

this method for quantitative assay of 3-CQA in some types of green coffe beans collected in Vietnam (Gia

Lai, Lam Dong provinces), the content of 3-CQA was determined from 2,01 — 2,90 % compared to dry

sample weight.

1. MG bAV

Chlorogenic acids (CGAs) 1a nhém céac hop
chat phenolic v&i 7 hop chét chinh (3-CQA,
5-CQA, 4-CQA, 5-FQA, 3,4-diCQA, 3,5-diCQA
va 4,5-diCQA) duoc hinh thanh bdi sy ester
héa gilra cac cinnamic acids nhu caffeic, ferulic,
p-coumaric acids véi (-)-quinic acid. Pay la cac
thanh phan c6 hoat tinh sinh hoc chi yéu trong hat
ca phé.[1] 3-O-caffeoyquinic acid (3-CQA) 1a hop
chat chlorogenic acid phd bién nhat, cé tac dung
chéng oxi hoa, khang khuin, bio vé gan, bao vé
tim mach, khang viém, giam dau, bao vé than kinh,
chéng tiéu dudng, khang virus, chng cao huyét ap.
[2] Ngoai ra, trong bai bao da cong bd [3] ching toi
da phén 1ap va xac dinh cdu trac hop chit 3-CQA
tir hat ca phé xanh Arabica thu tai Lam Dong véi
ham lugng cao. Mac du 3-CQA dugc biét 1a thanh
phan chinh va déng goép vao tac dung cua hat ca
phé xanh, nhung & Viét Nam, chua thay c6 cong bd
vé phuong phép dinh luong hop chat nay trong hat
ca phé xanh. Do do, trong bai bao nay, ching toi
trinh bay viéc xay dung phuong phap dinh lugng
hop chit 3-CQA trong hat ca phé xanh biang phuong
phap HPLC dong thoi danh gia ham lugng cua no

trong mot s6 loai hat ca phé xanh thu ¢ Viét Nam.
2. THUC NGHIEM
2.1. Nguyén li¢u, hoa chit

Hat ca phé xanh dugc thu mua ¢ céc tinh Gia

2.2.1. Chuén bi miu

Bo6t min hat ca phé xanh kho (50g) dugc ngam
chiét véi hdn hop ethanol-nude (50:50, v:v) trong
thiét bi chiét siéu 4m gia nhiét 3 1an, mdi lan 3 gid &
50°C. Dich chiét dugce loc qua giéy loc va loai dung
moi dudi ap suat giam thu duoc can chiét methanol
duogc dung lam mau thir dé xac dinh ham lugng hop
chat 3-CQA.

1 mg méu thir duge hoa tan trong hdn hgp dung
mdi (10 mL formic acid (2%) + 50 mL ACN (10%)
+ nudc khur ion (440 mL)) & 50°C trong 15 phut sau
d6 loc qua mang loc 0,22 um trude khi dugc bom
vao hé thong HPLC.

2.2.2. Chuén bi dung dich chuin

Dung dich chuin gbc 3-CQA ndng do 1000
ppm (0,001g 3-CQA hoa tan trong 1 mL hdn hop
dung mdi nhu trén ¢ 50°C trong 15 phut) sau d6 pha
lodng t6i cac ndng d9 0,1 ppm, 0,2 ppm, 1 ppm, 2,5
ppm, 5 ppm, 10 ppm, 50 ppm va 100 ppm.

2.2.3. Piéu kién dinh luong

Su dinh luong duogc tién hanh trén hé théng
thiét bj HPLC Ultimate 30,000 LC (Thermo Fisher
Scientific, Germany) voi cot C18 (3 pm, 150 %
2.1 mm?) Hypersil GOLD aQ va detector UV-Vis.
Dung moi pha dong kénh A: dung dich nudc 0,1%
TFA, kénh B: acetonitrile. Téc do dong 0,5 mL/
min. Nhiét do cot duy tri & 25°C. Thé tich tiém mau

10 pL. Detector dugc cai dit & bude song 330 nm.
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3. KET QUA VA THAO LUAN chon thong qua thi nghiém quét khoang hap thu cuc
dai UV cua 3-CQA két hop véi cac tai liéu tham
khao [4]. Pic tin hi¢u cua 3-CQA dugc phat hién

3-CQA dugc phat hign boi detector UV-Vis/ 4t cach 6n dinh tai thoi gian luu Rt khoang 6,5
DAD ¢ budc song 330 nm (bude song nay dugc  phyt (Hinh 1).

3.1. Xay dung dwong chuin 3-CQA
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Hinh 3. Pudng chuin dinh luong 3-CQA
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Puong chuan dinh luong 3-CQA duoc thiét 1ap
dya trén thang nong do 0,1-100 ppm, mdi nong
dd dugc phan tich lap lai 3 lan. Két qua thu duogc
duong thing qua gdc toa do co hé sé R? = 1 chimg
t6 rang cac gia tri thong s cua phuong phap ma
chung t6i da lya chon cho hé théng LC 1a phu hop
cho viéc phan tich dinh lugng. Puong chuén duoc
tinh toan dya trén dién tich pic tai thoi gian lvu Rt
clia 3-CQA bang phuong phép hdi quy tuyén tinh
trén phan mém ChemStation for LC3D System.

Bang 1. D lap lai cua phuong phap

3.2. D¢ lap lai va do chinh xac ctia phwong phap

Do lap lai ciia phuong phap dugc xac dinh trén
mau chudn bang cach phan tich miu chuan 6 lan
lién tiép, tinh toan trén thoi gian luu va dién tich pic
cho két qua nhu bang 1. Két qua cho thiy phuong
phap c6 d6 1ap lai tot vi thoi gian luu va dién tich
pic ¢6 do léch chuan twong dbi 1an luot 13 0,796%
and 0,088%

. Dién tich pi Thoi gian luu (phut
pr | Nongdo 1 RSD ?Frﬁng " RSD
(ppm) | S pic Trung binh | SD %) RT ik | SP %)
1 10 415.690 6.53
2 10 416.013 6,49
3 10 415.548 415.566,3 | 365,64 | 0,088 |6,50 6,52 | 0,05 | 0,796
4 10 415.704 6,61
5 10 415.535 6,54
6 10 414.908 6,46

Do chinh x4c cta phuong phap dugc xac dinh
bang cach do dién tich pic cua chit chuan & cing
n6ng d6 10 ppm trong 6 thi nghiém lap lai lién tiép,
sau do6 tinh toan nf‘)ng do dua vao duong chuén. Do

léch chuin va do léch chuén twong dbi phan 4nh do

Bang 2. D§ chinh xac cua phuong phap

chinh xac cu phuong phép phan tich (Bang 2). Két
qué cho thay phuwong phap c6 d6 chinh xéac cao véi
d6 léch chuan va do léch chuan tuong dbi tuong
ung 1a 0,098 va 0,98%.

Nong d6 ban dau Nong d6 phat hién Gid tr\; trung RSD
o (ppm) (ppm) binh 3D (ppm) %)
(ppm)

1 10 9.87
2 10 10,05

3 10 9,85 9,97 0,098 0,98
4 10 9,08
5 10 10,10
6 10 9,97

3.3. Gi¢i han phat hién va giéi han dinh lugng

Gidi han phat hién (LOD) va giéi han dinh

luong (LOQ) dugc xac dinh dua vao dudng chuén.

Gidi han phat hi¢n LOD duogc tinh toan theo cong
thirc 3*SD/a, trong d6 SD d6 léch chuin, a do
dbc cua duong chuén. Gi6i han dinh lwong LOQ
dugc tinh toan theo cong thie 10*SD/a. Két qua
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cho thay gia tri LOD va LOQ ctia 3-CQA dugc xac
dinh 1an luot 12 0,027 va 0,091 ppm.

34. Ap dung xac dinh ham luwgng 3-CQA trong
hat ca phé xanh

Tam mau hat ca phé xanh duoc thu ¢ tinh Gia
Lai, Kon tum dugc xac dinh ham lugng 3-CQA

4

theo phuong phap di mo ta ¢ trén. Két qua cho
thiy ham luong 3-CQA trong loai Coffea robusia
(2,59 —2,90%) cao hon so v&i Coffea arabica (2,01
—2,18%) (Bang 3). S6 liéu thu dugc tuong dbi phu
hop so véi két qua ham lugng 3-CQA trong hat ca
phé xanh & mét sb noi trén thé gisi. [4]

Béng 3. Ham lugng 3-CQA trong hat ca phé xanh phan tich

Ham lugng Hiéu suat Ham lugng
TT Ky Ele}u Dia diém Tén khoa hoc | 3-CQA troﬁg can éhiét 3_‘CQ{3‘ trong ha{t
mau e ca phé xanh kho
chiét (%) (%) o
(%)
1 | AGL il;lku'Gla C. robusta 12,32 23,62 2,90
2 | B-GL E:l" sl C. robusta 11,80 24,05 2.84
3 | arp |DiLinh- C. robusta 13,00 21,62 2,81
Lam Dong
Bao Lam-
4 | B-Lp |20 C. robusta 11,70 22,18 2,59
Lam Dong
5 | c-GL Bfic s . . 9,63 22.56 2,17
6 | e | CHAmEE C. arabica 9.21 23,68 2,18
Gia Lai
7 | Eom |RMEEE e e 8.85 22.78 2,01
Doéng
g8 | pLp |L8CDumE | o bica 8,96 22,55 2,02
Lam DOng

o 5 L e | | e i Tl

Hinh 4. Sic ky ¢6 HPLC cta mau phan tich A-LD

TAP CHi Y DUGC CO TRUYEN VIET NAM

SO PAC BIET LAN 2 - 20/11 JIRJ 1



BAINGHIEN CUU .*°

4. KET LUAN thu & Viét Nam cho thay ham lugng 3-CQA trong

N h o Arabica. Cc wid tri
Pay la 1an dau tién phuong phép dinh lrong hop Coffea robusta cao hon Coffea Arabica. Céac gia tri

chét 3-CQA trong hat ca phé xanh bang HPLC &
Viét Nam dugc cong bb. Phuong phép co do lap

nay dao dong trong khoang 2,01 dén 2,90% so vai
khéi lwong mau hat ca phé xanh kho.

lai, 6 chinh x4c cao, d6 nhay t6t véi gidi han phat  Léi cam on
hi¢n va gi6i han dinh lugng lan lugt 12 0,027 V& Nopian cru duge h tro tai chinh boi Vién Han
0,091 ppm. Do vy phwong phap c6 the ap dung de 1am Khoa hoc va Cong nghé Viét Nam thong qua dé
danh gid ham luong 3-CQA trong hat ca phé xanh. ;14 6 B1.0000.02/20-21 va d& tai hd tro nghién
ca phé da ché bién va cdc san pham khdc trhat 6 oy vign cao cép mi s§ NVCC07.04 /2121,

phé nham danh gia chat lugng cua chung. Két qua

dinh luong 3-CQA trong tdm mau hat ca phé xanh
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