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SUMMARY

STUDY ON POTENTIAL USE OF GREEN COFFEE BEAN EXTRACT, SYNTHETIC
NANO SILVER - GREEN COFFEE BEAN EXTRACT, BIOCHAR FROM DAK LAK
ROBUSTA COFFEE WASTE

Vietnam is a major coffee exporter in the world with an estimated annual output of more than one
million tons. From the production of green coffee, a large amount of defective green coffee beans are
discarded. The collection of these defective green coffee beans for medicinal purposes has made full
use of natural resources, bringing great value in both economy and environment. The study was carried
out with the following methods: Recovering of green coffee extract by impregnating in ethanol; Testing
for antimicrobial activity; Syntheticing nano silver - green coffee AQNPs-GCB. The results showed that
the high amount of extract obtained from discarded coffee beans reached 28.5-29.1%. Green coffee
extract (GCB) has chlorogenic acid (CGA) reaching 6.7%, caffeine 2.7% and could be used in
pharmaceutical chemicals and cosmetics. Green coffee extract, in addition to the known traditional
medicinal effects, is also a biologically active substance, reducing sugar, a stable emulsifying support
system in the production of nano-biomaterials to create nano-AgNPs-GCB for creating added value
from waste for coffee production.

Keywords: Green coffee bean, coffee production waste, chlorogenic acid, caffeine, ferulic, biochar,
nano silver - chlorogenic acid, AQNPs-GCB

1. PAT VAN DE San xudt ca phé bao gdm cac cong doan chudn
Ca phé 1a @ udng tiéu thu nhidu va phd bién bi giéng, lam dat, trong va chim soc ciy, thu
tai Viét Nam va trén thé giéi. Bat chdp su lay hoach, ché bién (kho, uét, nira kho, ché bién ca
lan cta dai dich COVID-19 va han ché di phé hoa tan) va dong bao thanh pham. Qua
chuyén nhung mirc tiéu thy ca phé kha 6n dinh trinh san xuét ca phé tao ra luong phé thai I6n
va s€ phuc hdi nhanh sau dai dich. Tai Viét (vo, hat ca phé 16i, vo lua, bd ca phé) [2,3],
Nam, Pk Lak Ia trung tdm san xuat ca phé 16n riéng hat ca phé 15i c6 thé chiém toi 50% tong
nhét ca nuée voi 204.808 ha dién tich dit canh lwong ca phé duoc tiéu thu [4], gdy ra mot sb
tac, san lugng dat trung binh 2,54 tin/ha [1]. van dé vé viéc xir 1y thich hop. Tai ché phé thai
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ca phé sin co va gia thanh ré tir san xuit va ki
thuat tai ché da dwoc nghién ctru [5-8], tao co
so cho dinh gid phu pham, phat trién cac san
phim méi co gia tri gia ting mUa vu, chuyén
d6i mo hinh tuyén tinh sang mo hinh kinh té
tudn hoan. Filho va cong su (2000) da danh gia
hiéu qua cua viéc bd sung vo ca phé vao thirc
an chan nudi nhu mot chit thay thé cho hdn
hop hat ngd, vo triu va 16i ngo [9]. Nghién ciru
cua Fan va cong su (2006) da danh gia anh
huong cia caffeine va tannin d6i véi ndm
Pleurotus, dé xac dinh tinh kha thi cta viéc sit
dung vo ca phé 1am chat nén cho su phat trién
ctia nim [10]. Oliveira va cong sy (2008a), da
danh gia tinh kha thi cta viéc san xuat dau
diesel sinh hoc bang cach sir dung dau chiét
xuét tir hat ca phé bi 15i [4]. Tuy nhién, khdng
¢6 nhiéu nghién ciru sir dung phu phdm ca phé
tmg dung cho nganh dugc mi pham.

Ham lugng téng polyphenol, axit chlorogenic
(CGA), caffein, lignin chiém luong 16n trong
chat chiét tir hat ca phé xanh va phé thai [2,3].
Do vay, nghién ciru hoat tinh sinh hoc chét
chiét ca phé xanh tir hat ca phé va phé thai lam
nguyén liéu cho dugc mi phém va vat liéu
nano sinh hoc nhu nano AgNP-GCB khi sir
dung chat chiét ca phé dugc tién hanh.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Vit liéu: Hat ca phé boc thu vo hat, loai cac hat
thai, vo lua, bi. Mau can, sdy & 45°C dén khdi
luong khong ddi, xac dinh ham 4m. Nghién
nho kich thudc < 2 mm lam nguyén li€u phan
tich.

Phurong phdp thu cao chiét ca phé xanh: Ngam
100 gam bot nguyén liéu trong cdn ethanol va
nudce con isopropanol cac ty 1é con khac nhau,
ty 18 1ong/rin = 4, thoi gian ngdm 1 ngay. Loc,
thu dich chiét ca phé dua vao binh c¢6 chan
khong loai dung méi & bé on nhiét & 55°C, dé
lanh 4°C, cit loai dung méi, can binh ¢ quay
trudc va sau cd cat dé xac dinh lugng chét
chiét ca phé xanh.

Tong hop AgNOs VA nano bac — ca phé xanh
AgNPs-GCB [7,8]: Can cbc 100 ml, cin bac
phan Ung, dat cbe phan ung 1én bép, cho du
HNO3z 68% phéan ing hoan toan trong tu hut,
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thu két tia AgNOs. Pha dung dich A: can
1,0022 gam chét chiét CPX hoa vao 50 ml
nude cat thu dich chiét A. Pha dung dich B:
pha 1an luot cac dung dich c6 ndng d6 AgNOs3
la 200,400,800 va 1200 mg/L, twong ung cac
mau B1, B2, B3 va B4, lam nong dung dich
dén 55°C thu dung dich B. Nho giot tir tir 1 ml
dung dich A vao dung dich B. Tién hanh khao
sat theo thoi gian, khdi lugng AgNOs, ¢ dinh
tbc do khqu 300 rpm, nhiét d¢ 55°C. Sau
phdn Ung rira va ly tam thu hat AgNPs-CPX
theo thoi gian phan ng, thu hat nano bac dugc
rira v6i nude 4 lan va ly tam tdc do 5000
vong/phut trong 15 phit/lan. So sanh véi tong
hop nano bac v6i polysacharide pullulan (1-
5%).

Phwrong phap thir hoat tinh khdang vi sinh vdt
kiém dinh: danh gia hoat tinh khang sinh cua
cac mau duoge thuc hién trén phién vi lugng 96
giéng (96-well microtiter plate) theo phuong
phap hién dai cua Vander Bergher va
Vlietlinck va McKane & Kandel [8,9] véi cac
vi sinh vat kiém dinh.

Thiét bi: Quang phé hdp thu UV vis
Shimazul800, D8-Advance 5005, S-4800
FESEM-Hitachi. Phé hdong ngoai IR Nicolet
iS10 FTIR Spectrometer (Thermo Fisher
Scientific USA, HPLC- Agilent 1260,
Elemental analyzer model Flash EA 1112
CHNS-O/MAS200. May Micromeritics TriStar
Il 3020 version 3.02. Cac phuong phap hoa
hoc phén tich theo TCWVN:9294:2012,
TCVN:8557:2010, TCVN:8559:2010,
TCVN:8560:2010 va céc tiéu chudn co sé.

3. KET QUA VA THAO LUAN

3.1. Thanh phén ho4 hoc ciia phu phim san

Xuiét ca phé

Phan tich nguyén té chinh cta vo ca phé dua ra
& Bang 1 véi ty 18 C chiém 44,52%, H chiém
6,03%, O chiém 48,38%, N 1a 0,78%, P la
0,09%, S 1a 0,29%, chit hitu co va lignin
chiém ti 1¢ cao 29,6%, d6 tro va thanh phan
phospho P thép.

So v&i cac két qua cong bd vé thanh phin vo
ca phé (% chat kho) voi lugng protein dat 8-
11%, lipid 0,5-3%, khoang 3-7%, tong
carbonhydrate  58-85%, cellulose:  43%,



hemicellulose: 7%, lignin 9%, caffein 1%,
tanin 5% (tong dwong khir 14%, C: 40%, H
6%, O : 50%, Tro 1,5%) [5] thi két qua nghién
ctru cuia chiing toi vé thanh phan nguyén té vo
hat ca phé Robusta Bak Lak khong chénh 1éch
nhiéu. Tuy viy, lugng chit c6 hoat tinh nhu
caffein va chlorogenic axit, polyphenal, lignin
trong vo/hat ca phé Rubusta Bak Lak cao hon
(Bang 1, Bang 2). Thanh phan carbon hydrat
thdp hon, thanh phan lipit thap, thanh phin
lignin cao hon so véi cong bd cua Lenka
Blinova, 2017 [6], trong d6 cac chit c6 hoat
tinh sinh hoc ¢6 ty 1¢ khac nhau trong phé thai
ca phé (Bang 2).

Bang 1. Thanh phan chinh va thanh phan cac

nguyén to cua vo ca phé kho

Thanh phan | % chat khé | Thanh| % |[Thanh| %
phan | chit | phin | chat
kho kho
Chét chiét 4735 [Po [10,20|Chat | 44,6
Am hut
coO
Lignin 29,55 |[Chat [79,86]N 1,12
bay
hoi
Hemixelulo| 15,32 [SitFe| 2,26 [P 0,09
Tro 7,78 Tro 7,78 |K 1,96
Téng 100 |Téng | 100 |Chéat [52,32
khac

Bdng 2. Thanh phan héa hoc ciia phu phdam ca
phé Robusta

Chi tiéu (% Bé ca
chat kho) GCB |Hat thai| Vo | Vo lua | phé
Celluloe 63 43 178 | 8,6
Protein 115 8 18,6 |13,6
Lipit 2 05| 22 | 0
Polyphenols | 1,92 | 1,45 | 1,21 1 1,11
Tong duong 8,5
khtr 14,4 58 6,65
Lignin 175 9 1 0,08
Chlorogenic | 2,95 2,27
iacid 2,61 | 2,57 | 2,38
Caffeine 1,74 | 1,58 12 0,04 10,04

3.2. Nghién ciru sir dung dung méi con thu
chit chiét ca phé xanh va xac dinh chit c6
hoat tinh sinh hoc
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Chiat chiét ca phé xanh GCB thu nhan duoc
cao hon trong hat thai, vo hat, vo lua va ba ca
phé qua ché bién (Bang 2). Nong d6 con chiét,
nhi¢t d6 anh huong dén hiéu suit chiét va
thanh phan cac chat. Con ethanol 5% ¢ nhiét
d6 55°C cho hiéu qua kinh té thu cao chiét
(28,5%), gan bang chiét GCB sir dung dung
con isopropanol 60° (dat 29,1%) va con
ethanol 70° (28,9%) (Bang 3).

Bdng 3. Ham hrong CGA va tong polyphenol

stk dung con chiét khéac nhau

Y CGA, %
Tilé % A .
) chat kho
isopropanol:nuéc 80:20 20,89
70:30 24,16
60:40 29,1
Con ethanol: 5:95
nwéc (nhiét do 28,5
55°C)
70:30 28,9
90:10 27,1

Bang 4 cho thay két qua phan tich thanh phan
cac chét c6 hoat tinh chinh cua chiét GCB cho
thdy ca phé Robusta Pak Lik, thanh phan chat
chinh cao nhét 1a chlorogenic axit dat 6,7%,
caffein dat 2,7%, caffeic axit 0,06%, Ferulic
0,03%. Qua d6 thiy tng dung cao chiét ca phé
xanh hay hoat chit sinh hoc chinh cia GCB la
axit chlorogenic axit. Chlorogenic axit 1a chat
chéng oxy ho4, khang khuan tét [3, 5], chat hd
tro chuyén hoé céac chét trong ti€u hod, han ché
sinh m& va hinh thanh dwong huyét s dung
dung truyén théng trong dugc mi phim. Bén
canh d6 caffein ciing 1a chit chéng OXH.
Cafein (mg dung lam chat xua dudi con tring
sau hai vdi dich phun chi chia 1-2% caffein
[12]. Phat sinh chét thai tir cac cong doan ché
bién ca phé cho thiy c6 66% khdi lugng vo hat
twoi do 3,2-4,25kg hat ca phé thu hoach /1-1,4kg
hat ca phé xanh 1a ca phé nhin chua rang xay. Co
1-2% hat ca phé thai loai khong dua vao rang xay
[1,13], vo lua, chét thai rang xay khac.

Feasibility of ethanol production from coffee
husks
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Bdng 4. Thanh phdn cao chiét hat ca phé xanh

thai loai
Thoéng s6 Gia tri, % ti 18
mau
1 | Chlorogenic axit 6,7
2 | Caffein 2,7
3 | Caferic axit 0,06
4 | Ferulic axit 0,03
5 | Coumaric axit 0
6 | Chét khac 90,51

Nguon: Ket qua cua dé tai md so
NCVCCO07/22-23

Phan 16n lugng chlorogenic axit (CGA) mat di
khi rang ca phé (trén 50%), Chlorogenic axit
trong cao chiét Robusta Pak Lak chiém 6,7%
1a ngudn chét chdng oxy héa c6 chu dich. Hap
thu CGA trong da day, chuyén thanh axit
caffeic,
glucuronide, sulphate 1am giam bénh lién quan

axit quinic, chuyén hoa thanh
dén glucose trong mau. CGA gitp chuyén hoé
dudng cho bénh nhan tiéu duong, md mau cao.
Cao chiét ca phé xanh dugc st dung cho bénh
tiéu duong typ 2 béo phi, bénh Alzheimer, dot
quy va chirc ning ndi md/ ting huyét ap,
khong tac dung xdu, tic dung phu cia axit
chlorogenic [2,3]

Dic biét, c6 nghién ciru tham do san pham chit
khang khuén, diét vi rut nano véi GCB dung
duong khtr cao ciia CGA trong ca phé xanh tao
nano bac co tinh khang khuan, khang virut an
toan, hi¢u qua cao va dugc nghién clru cia
chung t6i khang dinh [14].

3.3. Két qua tong hgp nano bac — chit chiét
ca phé xanh AgNPs-GCB

3.3.1. Pic tinh cdu triic ciia AQNPs-GCB

Hat nano AgNPs-GCB thu nhéan tir tong hop
nano bac -chit chiét ca phé xanh GCB véi dic
trung quang phd hp phu UV-vis véi nong do
AgNO; tir 200, 400, 800, 1200 mg/l (mau B1-
B4) dua ¢ Hinh 1. Két qua trén Hinh 1 cho
thdy dung dich nano bac c6 mau vang nau do
phan tu bac c6 mat trong dung dich. Mau tang
1én do cong huong plasmon bé mit bao gdm
cac dao dong tap trung cua cac dién tir dan dién
gdy ra boi cac tuong tac cua ching véi céac
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trudong dién va tr tinh tao ra sy hép phu cua
anh sang & budc song thich hop 1a 427 nm va
mau vang nau cua dung dich chiét ca phé-
AgNO; 1a chi dan cho thdy su tao thanh cac
phan tir nano. Do hap thu quang (Abs) khac
nhau khi néng dd bac nitorat bi khir tang thanh
cac hat nano do c6 chit khir chinh 13 axit
chlorogenic cua ca phé xanh (GCB) c0 tac
dung khir Ag* vé Ag° theo Mengmeng Wang
va ¢s 2017 [7]. Dung dich 400 mg/l AgNO;3 co
Abs cao nhét. Hat nano bac AgNP-GCB ¢ tac
dung khir tot, kinh té, than thién méi truong
hon 13 tong hop hat nano bac tir chlorogenic
acid tinh chét [8,15]. MAu B2 v&i ndng do
400mg/l AgNOs 1a mau cé sy tham gia khir
clia cac chat khr 13 axit chlorogenic (khir Ag* -
AgP cao nhit). Mau B2 chon dé do kich thuéc

hat va thir nghiém hoat tinh sinh hoc tiép theo.
2,983 7 T T T

Abs.

46354 ! ! !

190.00 400.00 600.00

nm.

Hinh 1. Phé UV-vis nano AgNP-GCB ca phé
xanh (mau B1,B2, B3, B4 véi 200, 400, 600,
1200 mg/l AgNO3)

3.3.2. Ddc trung kich thuwdc hat nano AgNPs-

GCB trén céng cu XRD va SEM

Két quéa trén Hinh 2 cho thdy cdu trac tinh thé
clia nano AgNPs-GCB chat chiét ca phé xanh
téng hop dwoc khing dinh trén két qua nhidu
xa tia X. Ban chat tinh thé nano AgNPs-GCB
tir tinh thé bac trén phan tich nhiéu xa tia X ¢
voi goc 2-theta tir 10 dén 70° ciia AgNPs
38.17°, 44,33° va 64.49° dic trung cho tinh thé
Ag. Thu nhian AgNO; tir bac tinh khiét va
HNO; va téng hop nano AgNPs-GCB quan st
trén phé XRD twong ddng véi cac vach chuin
JCPDS card number 87-0718; 04-0783 [14,15].
Tir két qua XRD, udc tinh kich thudc tinh thé
trung binh cua cac hat nano AgNPs-GCB st
dung cong thirc Debye-Scherrer’s n = KA/Bcos

800.00  900.00



0 v6i n la kich thuéc tinh thé. K 1a hé sb
Sherrers (h¢ s6 hinh dang 0,94) d6i véi cac tinh
thé hinh cau c6 ddi ximg hinh khdi, A 1 bude
song nhiéu xa tia X (1.54 A dbi véi cac miu
bot ), 0 14 goc Bragg (2 6 = 38.17% va B 1a do
rong ban phd cua pig nhidu xa tia X 1a 1.70°.
Kich thudc hat nano AgNPs theo Debye-
Scherrer’s 1a 51,9 nm.

_ ksd 0.54+1.54056 _
BeosB 0.029655555 +cos0.332927222
51,9 nm

Céc két qua nghién ctru nay twong tu phd XRD
ctia AgNPs ctia Coseri va cong sy 2015 [16].
Tin hiéu & 2-theta do cac tinh thé bac bi khu
do hop chét khir hitu co ¢6 mit trong chét chiét
ca phé xanh (GCB) tham gia téng hop nano
AgNPs-GCB. Khing dinh kich thuéc nano
AgNPs-GCB bang kinh hién vi dién tir quét
SEM dua ¢ Hinh 3. Cac hat nano AgNPs-GCB
la cac hat cau tron ¢& 50 nm so sanh véi hat
nano AgNPs va polysacharide pullulan nhu
chét nhi hod, chat mang [15].

Hinh 3. Anh SEM ciia hat nano AgNPs-GCB
(a) va anh SEM ciia mau AgNPs-Pu (b) [13]
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3.3.3. Dic trung phé FTIR ciia nano AgNPs-
GCB

Pho FTIR cia nano AgNPs-GCB (Hinh 4,5)
cho thdy cac nhom chtrc chét chiét GCB khi so
sanh véi phd chuan tuong ddng vé dinh tinh.
Vung tin hiéu manh tir 2800 dén 3500 cm™ va
2924-2922 cm™ va 2852 cm™ gidng tin higu
thu dugc trén mau ca phé rang Arabica va
Robusta theo cac nghién ctru da cong bd [17-
19], dac biét co sy trung khdp cac tin hi¢u cia
nhom axit chlorogenic, caffein, nhém este,
carbonyl C-O cua triglyceride, axit quinic va
axit ferulic. Nano AgNOs-GCB c¢6 tinh chat
khang khuin cta nano bac [14-16, 20] va cé
tac dung hoat tinh sinh hoc tir cac chét chiét ca
phé xanh [2,3] sir dung trong nhiéu linh vuc
khac, va dic biét dé khtr khuan, xua dudi diét
sau bénh an toan. Thir nghiém hoat tinh sinh
hoc va khang khudn cta cao chiét ca phé xanh
va nano AgNP -GCB dua ra ¢ Bang 5.

Bdng 5. Két qua thir hoat tinh sinh hoc ciia
nanoAgNP-GCB.

Nong| Néng do tic ché i thiéu (MIC, pg/mL)

d()f.la i khuin Gr(7 Vikhuin Némsoi | Nimmen
ciia ) Gr(+)

méiu P. B. |S F. S. | C

E.col . - A .. .

(Mg/m : laerugingsubtilli ureuni eroxysporLcere'V|S|aalblca
L) sa S S g m e ns
400 | ()| 100 | 100 (100| 50| (9 400 | ()

* Neuon: Két qua ciia dé tai ma sé NCVCC07/22-23
Két qua trong Bang 5 cho thay Nano AgNP-
GCB c6 hoat tinh khang 5 vi sinh vat kiém
dinh P.Aeruginosa, B.subtillis, S. Aureus, A.
niger, S.cerevisiae.
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Hinh 5. Phé hong ngoai nano AGNP- GCB
diéu kién siéu am

4. KET LUAN
Chat ¢ hoat tinh sinh hoc tir cao chiét ca phé
dat 28 % chira cac chét co hoat tinh sinh hoc
quy la axit chlorogenic dat 6,7%, caffein
(2,75%), axit ferulic, axit quinic, axit caffeic
(0,03-0,06%), lignin ( 19%) dé ting dung trong
c4c nganh dugc mi phdm va san phim bao vé
stic khoé bén canh gia tri truyén théng vé do
udng cia ca phé Pak Lak. Hon nira, day ciing
1a ngudn liéu dé phat trién chat khang khuan
hiéu qua, than thién mdi truéng ¢ dang nano
nhu nano bac - chit chiét ca phé AgNOs-GCB
¢6 hoat tinh khang khuan, ndm phat trién cac
san pham bao vé strc khoé va hod noéng dugc,
khang 5 vi sinh vat kiém dinh P.Aeruginosa,
B.subtillis, S. Aureus, A. niger, S.cerevisiae.
Tiép can kinh té tudn hoan trén co s sir dung
gi4 tri gia ting cia phu pham trong san xut ca
phé s€ tang cuong cac bién phap hoa hoc xanh
su dung vét li€u than moi truong trong cong
nong nghiép trong bdi canh cach mang 4.0 vé
thong tin, chia sé dir li€u va nhan rong.
Loi cam on: Bai bdo dugc hinh thanh trén co
so két qua cua dé tai NCVCC07/22-23 cua
Vién Han 1am Khoa hoc va Cong nghé Viét
Nam va dé tai KHCN “Nghién ciru mirc dé
phat thadi va cac bién phap
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