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SUMMARY

STUDYING THE PRODUCTION AND ANALYSIS OF CHLOROGENIC ACIDS-RICH
EXTRACTS FROM GREEN COFFEE BEANS AND COFFEE BY-PRODUCTS

Extraction and purification of 10kg/lot scaled-processses to manufacture the chlorogenic acids-rich extracts
(CGAE) higher than 50% from green coffee beans, coffee leaves and husks were built for herbal material
use. For the materials and CGAE products, the HPLC-DAD technique was used to quantify the total
chlorogenic acids (CGAs). Quantitative analysis showed that the CGAs content of the green coffee beans,
coffee leaves, coffee husk were corresopingly in the range of 7.03 - 11.21%, 0.54 - 0.82%, 1.53 - 1.85% and

that of all the CGAEs higher than 50%.

Keywords: Green coffee bean, coffee by-products, extraction and purification of 10kg/lot scaled-processses,

chlorogenic acids, quantitative.

1. PAT VAN PE

Trén thé gisi, ca phé 1a 6 udng thong dung nhung
nhiéu thuc phim bao vé sic khoe da duoc nghién
ctru phét trién tir cac chat cd hoat tinh sinh hoc
duoc chiét tir n6. Mot nhém hoat chat dién hinh
duoc chiét tir hat ca phé xanh (CFX) ciing nhu phy
pham trong trong va ché bién (14, vo thit qua, vo
trau, vo lua, hoa, ba pha ca phé) 1a CGAs gom cac
ddong phan mono-CGA (3-/4-/5-CQA); mono-
feruloylquinic acid (3-/4-I5-FQA); di-
caffeoylquinic acid (3,4-/3,5-/4,5-diCQA) vaéi hoat
tinh khang oxi hoa, khang viém, khang ung thu, ha
huyét ap, giam can [1-2]. Trén thé gigi, cong nghé
chiét va 1am giau CGAs véi ham luong 40-50% tir
CFX d3 dugc tng dung do cao c6 hoat tinh tét va
gi4 thanh pha hop; phé bién nhit 1a dung cac dung
moi hexane, methanol dé chiét sau d6 dung
chloroform, ethyl acetate, dichlomethane,... dé lam
gidu CGAs nhung yéu cau thiét bi khit khe, dé
chay n6 va gay 6 nhiém [3]. Mot sang ché tai Trung
Qudc str dung ethanol 50-80% dé chiét sau d6 tinh
ché CGAs bang ly tam dia va sic ky cot vai chi phi

tinh ché cao [4]. Céc cong nghé mai giam 6 nhiém
sir dung vi song chiét CGAs di dua ra diéu kién
nhiét do va thoi gian chiét tdi vu va hiéu suit khong
cao [5], chiét CO, c6 hiéu suit chiét CGAs khong
cao va thiét bi dét [6], chiét sieu &m quy mé nho
bing nuéc va methanol/ nude 40% cho diéu kién
chiét t&i wu ¢ ti 1& rén: dung moi 1:160 tai 50°C, 1
gio va [7]. Khi sir dung enzyme hd trg pha v thanh
té bao thyuc vat dé chiét CGAs tir 14 ca phé nhung
khé kiém soat qua trinh cdng nghé [8]. Du di co
nhiéu nghién ciru cong nghé méi nhung san xuat
CGAs tir CFX qui md cong nghiép déu dang dung
mdi nudc hoic con/ nude nhu trong quy trinh CBP
31 (Process Code - CBP 31) [9]. Tai Viét Nam da
c6 mot sé nghién ciru tach chiét bang dung moi
nudc quy md nho hoic st dung vi sinh vat hd trg
qué trinh chiét tich CGAs va phan tich CGAs [10-
11]. Qua tra ctu tai ligu, chung toi chua thay
nghién ciu cdng nghé san xuit CGAs quy mo lén
sir dung hat ca phé xanh hitu co va cac phu pham
Iam nguyén liéu & trong nuGc. Phan tich dinh lvgng
CGAs tir nguyén liéu ca phé sir dung cac ky thuat
phén tich khac nhau trong d6 c6 HPLC-DAD da



dugc cong bd nhiéu [7,11- 12]. Trong nghién ctru
nay, ching t6i xdy dung quy trinh chiét CGAs tir
hat ca phé xanh (CFX), 14 ca phé (LCF), v6 thit qua
ca phé (Husk) va dinh lugng CGAs bang k¥ thuat
HPLC-DAD.

2. THUC NGHIEM
2.1. Nguyén liéu

MAau CFX va LCF loai Robusta thu tir Hop tac x&
(HTX) Cong Bang Thuan An, Dak Néng vao thang
12 nam 2022. Mau Husk 1 san pham phu trong qué
trinh ché bién ca phé loai Robusta bang cong nghé
kho cua HTX Tin True, Dac Nong. Chat chuan 3-
CQA db tinh khiét 97,6% dugc chiét va tinh ché tir
hat ca phé xanh dé sir dung phén tich dinh luong
[10].

2.2. Piéu ché cao chiét ca phé xanh tir hat ca phé
xanh va phu pham quy mé pilot

Quy trinh chiét va lam giau CGAs quy md phong
thi nghiém: nguyén liéu ca phé duoc nghién thanh
bot min; chiét ethanol 50% hoac nudc véi ty 1é
dung méi/nguyén liéu, nhiét do va thoi gian xac
dinh; tinh ché bang chiét pha long véi CH,CI, va n-
hexane dwoc 4p dung dé nghién ciru & quy mod
10kg/mé [7,9,11].

2.3. Nghién ctru dinh lwgng CGAs

Dinh luong CGAs duoc tién hanh trén hé HPLC
Ultimate 3000 RSLC, Thermo Scientific véi DAD
buéc song 254 nm, cot Hypersil GOLD C18: 150
mm x 2,1 mm x 3 um; hé dung moi ACN: H,0 (b
sung 0,1% acid formic). Chat chuin 3-CQA duoc
can chinh xac khoang 2,0 mg; pha: 50 ppm, 100
ppm, 150 ppm, 200 ppm, 250 ppm va 300 ppm; dé
xay dung duong chuan. Pha mau phan tich bing
cach can 50 mg mdi mau (nam trong khoang tuyén
tinh) vao binh dinh mic 50 mL, thém MeOH tai
dinh muc binh, siéu &m trong vong 5 phut. Tiém
dung dich miu vao hé théng sic ky, xac dinh cac
hoat chit theo thoi gian Iuu da dinh danh bang
HPLC-QTOF [11]. Ham lugng CGAs dugc Xac
dinh bang céach tinh tong dién tich cac dinh cua cac
CGAs duoc dinh danh rdi qui dbi trong duong theo
dién tich cua dinh 3-CQA. Téng dién tich qui ddi
duoc sir dung dé tinh ham lugng CGAs theo duong
chuin dugc xay dung. Cac thuc nghiém duoc tién
hanh 3 lan.

3. KET QUA VA THAO LUAN

3.1. X4y dung cong nghé¢ sin xuit bt chiét
CGAs 50% quy mé 10kg/mé

Téi wu quy trinh chiét CGAs quy md 10kg /mé sir
dung CFX: Sau khi nghién t¢i kich ¢& hat 0,1 - 0,2
mm, 10 kg bot CFX duoc chiét vai con 50% ti &
ran: con la 1:3.

- Nghién ciu lya chon nhiét do chiét ¢ nhiét do
phong, 40°C va 50°C bang nudc, chiét 1 1an, 3 gio,
¢b dic va can khdi lwong cao dé so séanh cho thiy
khéi lugng cao chiét thu dugc tuwong tng la
38,45%, 48,41%, 49,98% cho nhiét do chiét tdi uu
1a 40°C.

- Khi t6i wu thoi gian chiét trong 1 gio, 3 gio va 9
gio bang cdn, chiét 1 1an & 40°C cho hiéu suat cao
CGAs tho tuong ing lan luot 12 45,55%, 48,56% va
49,97% voi ham luong CGAs trong cao thay ddi
khong nhiéu nén thoi gian chiét toi uu 1a 3 gio.

- Khi téi wu s6 lan chiét 1 lan, 2 1an va 3 lan bang
cdn, 3 gio & 40°C cho hiéu suit cao CGAs thd la
46,17%, 48,72% va 48,95% nhung ham luong
CGA trong mau twong tung lan luot 1a 6,93%,
7,41% va 7,43% nén s6 lan chiét toi wu 1a 2 lan.

Nhu vay, diéu kién tdi uu chiét ca phé xanh thu cao
CGAs tho 1a ti 1é nguyén liéu: con 1:3, 3 gio, 40°C,
chiét 2 1an trong thiét bi chiét siéu am.

Toi wu quy trinh tinh ché CGAs tir cao CGAs thd
chiét quy mé 10kg /mé siz dung CFX: Ching toi lya
chon phuong phap lam giau CGAs biang dung moi
hitu co duoc sir dung trong san xuit bot CGAs [9]
v6i thiét bi phan ly long - long c6 chi phi thap, ché
tao trong nudc. Chiét 10 kg CFX trong diéu kién tdi
uwu nhu 6 trén thu dugc 4.895g cao CGAs thd. Hoa
tan hoan toan cao tho trong nuéc cit néng & 60°C,
ty 18 1:4 (thé tich sau khi hoa tan bang khoang ¥
thé tich dich chiét CGAs nén thay thé budc hoa tan
bang c6 dic dén ¥4 thé tich dich chiét CGALS).

- Tinh ché cao CGAs thd bing dung moi
dichlomethane loai caffein: Dau tién tinh ché 2 lan
v6i ty 1& dung méi: cao la 1:2, khudy 30 phat, 150
vong/ phat, phan I6p sau 3-4 gio cho ham lwong
CGAs trong cao chiét CGAs loai caffein lan 2 la
20,56%. Tinh ché tuong tu lan 3 cho thay ham
lugng CGAs la 20,61% nén sé lan tinh ché bang
dichlomethane téi uu 1a 2 1an.



- Tinh ché cao CGAs thd bing n-hexane loai
protein, chit béo: Dich cao CGAs thd duogc co dic
dén ¥ thé tich. Ty Ié dung moi: cao 1a 1:1, khudy
30 phat, 150 vong/ phat, phan 16p sau 3-4 gio cho
ham luong CGAs loai protein lan 1, 1an 2 va lan 3
tuong tng la 20,86%, 35,36% va 35,41%. Do ham
lugng CGAs & lan 2 va 3 gan nhau nén sé lan tinh
ché bang n-hexane tbi uu 1a 2.

Téi uu toan bg quy trinh chiét CFX va tinh ché quy
mo 10kg /mé sir dung con 50%:

Buéc 1: Chiét hat ca phé xanh

10 kg hat ca phé xanh dwgc nghién thanh bot
min, kich ¢& hat 0,1 - 0,2 mm. P6 am nguyén
liégu 9,72%. Chiét ¢ binh 100 lit/mé da co6 30 lit
con 50% & 400°C, 3 gid, 2 lan. Gop dich chiét
thu dwgc 90,69 lit. C6 dic chan khong dén
khoang 1/4 thé tich thu duoc 22,67 lit dung dich
dac cao CGAs tho.

Phan tich chdt lwong cao CGAs thd: Co dic chan
khong d@én kiét nuéc 1,00 lit dung dich cao chiét.
Do 4m cua cao CGAs thd theo tiéu chuin DDVN
V, PL 280 la 9,12%. Ham lugng CGAs la 15,11%.
Quy Vé cing do am cua nguyén liéu ban dau la
9,72% thi hiéu suit chiét 1a 48,91%.

Buwéc 2: Tinh ché dung dung dich dic cao CGAs
thd bang dichlomethane loai caffein

L4y 22,67 lit dung dich dic cao CGAs thd vao thiét
bi tinh ché phan ly long - long, bd sung 11,00 lit
dichlomethane. Khudy 30 phuat, 150 vong/ phit. Dé
yén phan I6p sau 3-4 gio. Théo dich nudc cao chiét
CGAs loai caffein & trén va chiét phan bé lan 2 (ty
l¢ thé tich dichlomethane : dich nuéc cao CGAs
loai caffein lan 1 = 1:3). Thu dich nudc cao chiét
CGAs loai caffein lan 2 & trén, co dac chan khong
dén kiét thu dugc 5.418g cao. Khéi luong cao chiét
thu dugc tuong duong 25% khdi lugng cao trong
dich nudc cao chiét CGAs loai caffein 1an 2 (d6 4m
75%) phu hop dé tinh ché bang chiét long - long
nén st dung dé tinh ché bang hexane.

Phan tich chdr lirong cao chiét CGAs logi caffein
Ian 2: P 4m cua cao chiét CGAs loai caffein 1an 2
sau cd kiét theo tiéu chuan DDVN V, PL 280 1a
9,72%. Phan tich dinh luong ham luong tong CGAs
trong cao chiét CGAs loai caffein lan 2 1a 20,78%.

Buwoc 3: Tinh ché bang n-hexane loai protein, trong
cao chiét CGAs da loai caffein 1an 2

Tién hanh chiét 10kg CFX va tinh ché bang
dichlomethane 2 lan thu dugc 21,64 lit cao chiét
CGAs di loai caffein lan 2. Tinh ché vai 22,00 lit
n-hexan (ty 1¢ 1:1), khudy 30 pht, 150 vong/ phit.
Dé yén phan 16p sau 3-4 gio. Tinh ché lan 2 véi
22,00 lit n-hexan (ty 1¢ 1:1). Thu dich nuéc cao
chiét CGAs loai ca caffein va protein lan 2 & dudi.
Tién hanh c¢6 dic chan khong thu dugc 1.808g cao
chiét CGAs loai ca caffein va protein.

Phan tich char hiong cao chiét CGAs logi caffein
va protein, chat béo: Po am cao chiét CGAs loai
caffein va protein, chat béo theo tiéu chuan DBDVN
V, PL 280 la 9,48%. Phan tich dinh lwong ham
lugng tong CGAs trong cao trén 1a 51,14%. Ché
pham dugc ky hiéu 1a CGAE-CFX-C-50.

Quy trinh chiét CFX va tinh ché quy md 10kg /mé
su dung nuéc:

Ap dung quy trinh ché tao cao chiét CGAs bing
dung moéi nude vai ti 1€ bot hat ca phé xanh/ nudc
la 1/6 voi cung diéu kién chiét va tinh ché thi thu
duoc cao chiét CGAs c6 dd am theo tiéu chuan
DDVN V, PL 280 1a 9,48% va ham lugng CGAs
theo 3-CQ la 51,21%. Ché phim duoc ky hiéu
CGAE- FX-N-50.

Két qua nghién ctu quy trinh chiét ca phé xanh
bang dung moi con 50% hoic nudc quy md 10kg
nguyén liéu bot hat/mé cho hiéu qua san xuét cao
chiét twong duwong nhau. Diéu nay phi hop véi
ban chat cac acid chlorogenic trong hat ca phé
xanh déu dé& bi ca cdn 50% hoidc nudce kéo ra nhu
nhau.

Nguyén liéu phu pham ca phé: Chung t6i 4p dung
quy trinh ché tao cao chiét CGAs bang dung mdi
nudc vai ti 1€ bot 14 ca phé xanh/ nudc; bot vo
thit qua ca phé xanh/ nuéc déu 1a 1/6 va cung
diéu kién chiét thi thu duoc hai loai cao chiét
CGAs c6 d6 am theo tiéu chuin DDVN V, PL
280 twong uwng la 9,65%, 9,17% va ham lugng
CGAs theo 3-CQA tuong ung la 50,54%,
50,12%. Hai ché pham cao chiét dugc ky hiéu
CGAE-LCF-N-50 va CGAE-Husk-N-50.

B6N quy trinh trén dugc thuc hiégn 3 mé cho thay
két qua 6n dinh va lap lai.



3.2. Phan tich dinh lwgng CGAs trong nguyén
liéu va cao chiét ca phé xanh sin xuit theo quy
trinh cong nghé 10kg/mé

Céc két qua phan tich thoi gian luu ciia dinh hop
chat ¢6 trong cac mau CFX, LCF, Husk trong hinh
1 déu cho thay ba sic ky dd déu c6 cac dinh trong
khoang cac thoi gian luu va dinh danh theo khéi
phd MS, MS" twong tmg 5,171-5,188 phit (dinh
danh la 3-CQA), 5,969-5,979 phat (5-CQA), 6,113-
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6,120 phat (4-CQA), 6,703-6,720 phiat (p-
coumaroylquinic acid), 6,921-6,942 phut (5-CFA),
7,375-7,386 phat (3,5-diC-4-FA), 7,829-7,857
phat (3,4-diCQA), 7,990-8,021 phut (3,5-diCQA),
8,252-8,283 phit (4,5-diCQA), 8,426-8,437 phut
(3-C-4-FQA), 8,558-8,570 phiut (3-F-5-CQA),
8,765-8,774 phat (3-C-4-FQA), 8,952-8,963 phut
(4-F-5-CQA), 9,942-9,953 phit (p-coumaroyl-N-
tryptophan) & cting diéu kién phan tich [13].
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Hinh 1. Sdc ky do c&c hop chat hda hoc trong dé c6 cde CQAs chiét tir CFX (dudi), LCF (giira)
va Husk (trén) khi phan tich bang HPLC-QTOF

Puong chuan 3-CQA dugc xay dung véi cic ndng
dd chat chuan 3-CQA lan luot 1a: 50 ppm, 100
ppm, 150 ppm, 200 ppm, 250 ppm va 300 ppm. Sic
ky dd cho 3-CGA c6 dinh & thoi gian luu 5,183
phat. Tir két qua hinh 2 rat ra phuong trinh duong
chudn tinh ham luong tdng CQAs theo 3-CQA lay
= 6968.8x - 26.145; trong do6 y: dién tich pic, x:
néng d6 mau). Theo hinh 1, dién tich cac dinh cia
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cic CGAs di dinh danh duoc tinh tong va quy do6i
theo dién tich dinh 3-CQA & 5,171-5,188 phut aé
dinh luong CGAs. Bang 1 thé hién két qua dinh
luong cic hoat chét trong cic nguyén liéu CFX,
LCF, Husk va san phdm ché tao cao CGAs 50% tir
ba nguyén liéu trén bang cdn 50% va nudc quy mod
10kg/mé theo quy trinh thuc hién & trén.

y = 6968.8x - 26.145
R2=0.9998

100

0 50

150
ppm

Hinh 2. Sdc ky @6 3-CQA (trai) véi thoi gian luu 5,183 phiit xay dung duong chudn (phai) dink heong
3-CQA



Bdng 1. Dinh lwgng CGAs trong cac nguyén liéu va san pham cao giau CGAS tuwong img

- CGAE- | CGAE- | CGAE- | CGAE-
Mau CFX LCF Husk | cEx 50 | CFX-N-50 | LCF-N-50 | Husk-N-50
[am luong CGAs (%) 7,03 - 11.21| 0,54 - 0,82| 1,563-1,85 | 5114 5121 5054 50.12

Két qua trong bang 1 cho thdy ham lugng CGAs
theo 3-CQA trong nguyén liéu CFX 1a cao nhat
7,03 — 11,21%, LCF la thap nhat 0,54 — 0,82% va
Husk 1,53 — 1,85%. Khi sir dung cac nguyén liéu
trén v6i quy trinh chiét, tinh ché dugc xay dung dé
san xuat cac san pham cao giau CGAs tuong tmng;
c4c cao chiét ca phé xanh giau CGAs ché tao duoc
déu c6 ham luong trén 50% tuong ung la 51,14%,
51,21%, 50,54% va 50,12%.

4. KET LUAN

Nghién ctru da xay dung dugc cac quy trinh cong
nghé chiét va tinh ché quy moé 10kg/ mé tir nguyén
liu hat ca phé xanh hitu co bang dung mdi con
50% va nudc voi hiéu qua teong duong; tir nguyén
liéu phu pham 14 ca phé, vo thit qua ca phé bang
nudc san Xuat cac cao chiét ca phé xanh tong ham
lugng cdc acid chlorogenic dat trén 50% lam
nguyén liéu hoa duoc. Cac quy trinh 6n dinh va c6
d6 13p lai. Tir dudng chudn 3-CQA, ham lugng
CGAs theo 3-CQA trong hat ca phé xanh la cao
nhét trong khoang 7,03 — 11,21%; l4 ca phé 13 0,54
—0,82% va vo thit qua ca phé 1a 1,53 — 1,85%. Day
1a 1an dau tién phuong phap HPLC-DAD dugc su
dung dé dinh lugng tong CGAs trong vo thit qua ca
phé. Nhu viy, cac phu pham 1a ca phé va vo thit
qua ca phé co thé duoc sir dung lam nguyén lidu
chiét cao CGAs. Ham luong tong cac CGAs theo 3-
CQA trong céc cao chiét ca phé xanh san xuat tir ba
nguyén liéu trén theo céc quy trinh cong nghé chiét
dugc st dung déu dat trén 50% cd thé duoc sir
dung lam nguyén liéu hoa dugc.

Léi cAm on: Cac tac gia cam on dé tai KHCN ma
s0 14/HP-SKHCN ciia UBND tinh Dak Nong cung
cép kinh phi dé thuc hién nghién ctru nay.

Cam két: Toi xin cam doan ddy 1a cong trinh
ciia Lé Ngoc Hung, P Ngoc Thiy va Nguyén
DPtlric Anh chua giri dang ndi dung nay & bat ky
tap chi nao.
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