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Tém tit

Viéc chiét xudt cac hop chdt phenolic chong oxy héa tir bi ca phé (SCG) da qua sir dung dé dwoc nghién
ciru. Cdc thi nghiém chiét dwoc thuce hién theo phirong phdp rdn - long thong thuong, sir dung ethanol lam
dung méi tai cac nong do khéac nhau (0 - 90%, v/v), 1y 1é nguyén liéu/ dung méi (1:10 - 1:40 g/ml), thoi gian
chiét (10 - 80 phiit) va nhiét do (30 - 70°C), pH (2-8). Hiéu qua cua qud trinh chiét xudt dwoc danh gid
thong qua viéc xac dinh ham lwong phenolic tong Hoat tinh khang oxi hoa ciing duwoc danh gia thong
qua kha néng trc ché H,0,. Nhin chung hi¢u sudt chiét tot nhat khi sir dung dung méi ethanol cé nong do
50%; ti l¢ nguyén lleu/dung méi (NL/DM) thich hop la 1:40 (g/ml); nhiét a6 60°C, thoi gian chiét la 45
phut, pH = 5. Ham luong phenolic la 20,825 mg acid gallic/g nguyén liéu. Hoat tinh khang oxi héa tot véi
IC, la 313 447 ug/ml. Nhu’ngphat hién nay dwoc quan tam vi cac hop chatphenolzc chong oxy hoa co mot
vai tro néi bt trong linh vuec y té va cdc g dung réng rdi trong thwe pham va dwoc pham.
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Abstract

Extraction of antioxidant phenolic compounds from used coffee grounds (SCG) has been studied.
Extraction experiments were performed by conventional solid-liquid method, using ethanol as solvents at
different concentrations (0 - 90%, v/v), material/solvent ratio (1:10 - 1:40 g/ml), extraction time (10-80
minutes) and temperature (30 - 70°C), pH (2 - 8). The efficiency of the extraction was assessed through the
determination of the total phenolic content. The antioxidant activity was also assessed through its H,0,
inhibitory ability. In general, the extraction efficiency is best when using a 50% ethanol solvent,; A suitable
ratio of material/solvent (NL/DM) is 1:40 (g/ml), temperature 60°C, extraction time is 45 minutes, pH = 5.
Phenolic content is 20,825 mg of gallic acid/g of raw material. Good antioxidant activity with IC is 313,447
ug/ml. These findings are of interest because antioxidant phenolic compounds have a prominent role in the
medical field and their wide applications in food and pharmaceuticals.
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1. Mé dau

Du lugng cua san pham nong nghiép thuong
chira cac chat c6 gia tri kinh té cao. Nhitng hop chit
c6 thé dugce chiét dé phuc vu trong cac nganh cong
nghiép thuc pham, hoa chat, m§ pham va dugc pham.
Chang han, bi ca phé (SCG) la chat thai chinh cua
nganh cong nghi¢p ca phé, thu dugc trong qua trinh
ché bién bot ca phé véi nude nong hodc hoi nudc dé
tao thirc udng ca phé. Trén toan thé gidi luong ba
ca phé thai ra udc tinh khoang 6.000.000 tin/nim
(Mussatto, 2015). Tai Viét Nam, mdi nim ca nudc
thai ra khoang 382.500 tin bi ca phé tir cac doanh
nghiép san xudt ca phé sita hoa tan. Ngoai ra s6 luong
clra hang ca phé tai Viét Nam rat nhiéu, day chinh
1a ngudn thai ra mot lugng rat 16n bi ca phé mdi
ngay. Pik Lik 1a mot trong nhiing tinh thanh co san
luong ca phé 16n ctia ca nude. Trén thé gidi da c6 rat
nhidu nghién ctru tim thay trong ba ca phé c6 chira
nhiéu hop chét c6 gia tri kinh té cao nhu polysacarit,
protein, hop chét phenolic... Tuy nhién ba ca phé lai
chua dugc tan dung dé lam nguyén liéu thé cho cac
nganh cong nghiép thuc pham, hoa chit, my pham,
duoc phérn. Hién nay, vi€c tao ra san phém ¢6 hoat
tinh chdng oxy hoa c6 ngudn gde ty nhién thay thé
cho cac chat oxy hoa tong hop con nhiéu han ché.
B ca phé 1a ngudn chita hgp chét phenolic voi nhiéu
hoat tinh ¢6 lgi cho sirc khoe. Mot sé nghién ctru da
chi ra rang tiém nang cua phenolic c6 lién quan dén
hoat dong chéng di ung, khang khuén chéng viém,
chbng oxy hoa, chéng thoai hoa mén tinh cic bénh
nhu ung thu, bénh tim mach, thoai hoa than kinh, dai
thao duong (Martin & cs., 2011; Bravo & cs., 2013;
Mussatto, 2015; de Melo Pereira & cs., 2020). Ngoai
ra, phenolic thé duoc sir dung 1am nguyén lidu trong
phat trién thyc pham chirc ning hodc lam chat bao
quén tu nhién trong thyc pham (Rodriguez-Meizoso
& cs., 2010; Ballesteros & cs., 2014). Nhu vay, ba ca
phé 1a ngudn nguyén liéu quan trong v6i ham luong
16n cac chét hiru co nhu acid béo, polyphenol. Vi
vay viéc dau tu nghién ctru dé tao ra san phém moi
¢6 hoat tinh khang oxy hoa, khang khuan va khang
mdc vao cac nganh thuc phém, duoc phém, duoc liéu
dang la hudng nghién clru mai gitip mo ra hudng di
moi cho cac nganh cong nghiép nay. Viéc khao sat
mdt s6 yéu to anh huong dén qua trinh chiét phenolic
trong ba ca phé 1a mot viéc vé cung quan trong, no
gitp giai quyét duge ngudn thai bi ca phé hoang phi
ddng thoi cling cung cip cho cac nha nghién ctru mot
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co s& cho cac nghién ciru tiép theo nhur xac dinh ham
luong phenolic ciing nhu x4c dinh hoat tinh khang
oxy hoa, khang khuan ciia phenolic trong dich chiét
clia bi ca phé trong tai tinh Dik Lak dé c6 thé tao ra
mot s san phém ¢6 loi cho con nguoi.

2. P6i twong nghién ciru

Tién hanh thu mua hat ca phé vdi duge trong
tai mot sd huyén (Krong Nang, Cu M’Gar, Ea H’leo,
Krong Buk, Krong Pik) c¢6 san lugng ca phé 16n ¢
Pik Lak, chung t6i tién hanh xay va ché bién thic
ubng ca phé. Bi ca phé dugc thu lai va siy ¢ 60°C
dén khi do am < 10%.

3. Phuong phap nghién ciru

3.1. Khio sit cic yéu té anh hwong dén qua
trinh chiét

Mot s6 yéu t6 anh hudng dén qua trinh chiét duoc
khao sat nhur nong do dung méi ethanol (0 - 90%); thoi
gian chiét (10 - 80 phut); ti 16 nguyén lidu/dung moi
(1/10 - 1/60 g/ml); nhiét @6 (30 - 70°C); pH (2 - 8).

3.2. X4c dinh ham lwgng phenolic tong

Ap dung phuong phap xac dinh ham lugng
polyphenol tong s6 theo TCVN 9745-1-2013 (ISO
14502-1:2005) chung t6i hi€u chinh phuong phap
cho phu hop véi nghién ctru nhu sau. Can 0,2 gba ca
phé duoc cho vao 6ng nghiém ly tam, thuc hién chiét
trong dung mdi ethanol véi cac diéu kién vé ndng do,
thoi gian, ti 16 NL/DM, nhiét do, pH da duoc khao
sat. LAy 6ng nghiém dem di ly tim 10 phut dé thu
phén dich trich bén trén. Hat 1,5 ml dich trich vao
binh dinh mutc 50 ml va thém nude 1én t6i vach, lic
déu thu duoc dich trich lodng. Hut 1,0 ml dich trich
pha loding vao dng nghiém c6 nap, thém 2,0 ml dung
dich thudc thtr Folin Ciocalteu 10% va lic déu, tiép
tuc thém 2,0 ml dung dich Na,CO, 7,5%, lic déu va
d¢ yén 45 phat sau d6 do mat d quang trong cuvet
¢6 chiéu dai duong quang 10 mm so v6i nude trén
may do quang phd dit ¢ bude song 765 nm. Mdi thi
nghiém lap lai 4 lan va lay két qua trung binh. Ham
luong polyphenol tong s dugc tinh dwa vao duong
chuan cta gallic acid trong khoang tuyén tinh theo
cong thuc:

p CxVxd
mx 1000
Trong do:
C: ndng d¢ acid gallic (ug/ml).
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V: thé tich dich trich (ml).

d: hé s6 pha lodng dich trich.

m: khéi lugng khé kiét ba ca phé (g).

1000: hé sb qui ddi tir ug sang mg.

3.3. Panh gi hoat tinh chdng oxy héa

Hoat tinh chéng oxy hoéa cia cac cao chiét duoc
thuc hién theo mo ta cua Rahate & cs. (2013). Hoat
tinh chéng oxy héda cua cac cao chiét duoc thyuc hién
nhu sau: Dém phosphate pH 7,4; cao chi€t & cac nong
d6 50, 100, 150, 200 va 250 pg/ml; dung dich H,O,
4 mM va dung dich acid ascorbic nong d6 50; 100;
150; 200 va 250 pg/ml. Lan luot cho vao dng nghiém
2 mL dung dich cao chiét (nong d6 50 - 250 pg/mL)
va 1 mL dung dich H,0, 4 mM. Sau 10 phit, tién
hanh x4c dinh d6 hip thu bang may do quang phd &
bude song 230 nm. Mau tring dugc chuén bi chi chira
mau pha lodng (ndng d6 50 - 250 pg/mL) khong ¢
H,0, va cling dugc xac dinh do hép thu & bude song
230 nm. Thyc hién thi nghiém tuong tu d6i véi dbi
chimg acid ascorbic (ndng d¢ 50 - 250 pg/mL). Thi
nghiém duogc lap lai 3 lan.

Ay_ A
AD

Phén trdm trc ché H,0, (%) = .100.

Trong d6: Ao: do hép thu cia mau tréng; A:do
hap thu ctia mau c6 H,0,. Xay dung duong chuan voi
phan tram trc che H,O, thu dugc ¢ cac nong do khac
nhau. Tur do, tinh gia tri IC, (ndng d6 cao chiét hay
acid ascorbic ma tai do uc che 50% H,0,) dva vao
phuong trinh dudng chuan (y = ax + b) voiy = 50%
dé tim x (x 1a IC, can tim).

4. Két qua va thao luin

4.1. Mt s6 yéu t6 znh hwéng dén qua trinh chiét

4.1.1. Anh hwéng ciia nong do dung méoi
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Hinh 1. Biéu d6 anh hwéng ciia ndng do ethanol dén
ham lugng phenolic
DKTN: ti l¢ NL/DM la 1:25, thoi gian trich ly 45 phut,
nhiét do 60°C.

Dé tién hanh khao sat anh hudng ctua ndng do
dung méi dén qua trinh chiét phenolic tir bi ca phé
chung t6i tién hanh c¢6 dinh diéu kién thi nghiém ban
dau va thay d6i ndng d6 dung mdi ethanol tir 0 - 90%
(v/v). Két qua duoc thé hién ¢ Hinh 1.

Tirkét qua trén ta thiy khi ting ndng d6 ethanol tir
0 dén 50% thi ham luong phenolic tang tir 5,71-14,17
mg acid gallic trong 1 g ba ca phé (mgGAE1g'SCG),
tuy nhién khi nong do ethanol ting tir 60 dén
90% thi ham lugng phenolic lai giam tr 8,99-6,09
mgGAE1g'SCG. Piéu nay co thé dugc giai thich
nhu sau: Khi ting nong do ethanol tir 0-50% (v/v)
thi do phan cuc cang dan thich hop véi cac thanh
phan c6 trong ba ca phé nén hiéu suat chiét tang dan.
Tuy nhién khi tiép tuc tang tir 60-90% (v/v) thi d6
phan cuc da dan khong con phu hop véi cac thanh
phan c¢6 trong ca phé nita nén hi¢u suat giam dan.
Do véy ethanol 50% dugc lua chon cho cac khao
sat tiép theo.

4.1.2. Anh hwong cua ti 1é nguyén liéu/ dung
moi (NL/DM)

Pé tién hanh nghién ctru sy anh huong cua ti
16 NL/DM dén hiéu qua cta qua trinh chiét phenolic
chung t6i tién hanh khao sat ti 16 NL/DM thay d6i tir
1:10 dén 1:60 (g/ml). Két qua duoc thé hién & Hinh 2.
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Hinh 2. Biéu d6 anh hwéng ti 1¢ NL/DM dén ham
i lwgng phenolic
DKTN: nong do ethanol 50%, thoi gian trich ly 45 phut,
nhiét do 60°C.

Khi tang ti 1¢ NL/DM tur 1:10-1:40 (g/ml) luong
dung méi cang nhiéu thi ndng d6 phenolic can chiét
trén bé mit pha ran cang thap, tao chénh léch nong
d6 giita bén trong va bé mit ba ca phé cang cao nén
lam tang sy khuéch tan ctia phenolic tir bén trong ra
moi truong vi vay hiéu sudt chiét ting. Tuy nhién,
néu tiép tuc tang ti 16 NL/DM 1én 1:50 va 1:60 thi s&
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lam lodng dich chiét, luong oxy hoa tan vao d6 cang
lon, sy c6 mat oxy khong chi lam giam ham lugng
ma con 1am suy yéu hoat tinh chéng oxy hoa ciia
phenolic nén hiéu suét chiét s& giam (Nguyén & cs.,
2018). Do vay ti 1€ NL/DM Ia 1:40 (g/ml) duoc lya
chon dé thuc hién cac khao sat tiép theo.

4.1.3. Anh hwéng ciia thoi gian

Thoi gian 1a yéu té khong nhitng anh hudng
dén hiéu suat ma con anh huong dén chi phi va dic
biét 1a chét lwong ciia dich chiét. Do vay dé chon lya
duoc thoi gian thich hop cho qua trinh chiét phenolic,
thong sd thoi gian dugce tién hanh khao sat tir 10 dén
60 phut. Két qua thu dugc cta qua trinh khao sat anh
hudng cua thoi gian chiét duoc trinh bay ¢ Hinh 3.

30 40 45 60 80

Thoi gian (phut)
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Hinh 3. Biéu d6 anh hwéng thoi gian chiét dén ham
lwgng phenolic

DKTN: né‘ng do ethanol 50% ti 1é NL/DM la 1:40,
nhiét do 60°C.

Khi ting thoi gian tir 10 phat dén 45 phit thi
ham lugng phenolic ting tir 4,68 mgGAE1g'SCG dén
21,03 mgGAE1g!'SCG. Tuy nhién khi kéo dai thoi
gian 1én 60 phut va 80 phut thi ham lugng phenolic
giam dan vé 8,85 mgGAE1g'SCG. Piéu nay c6 thé
duoc giai thich khi thoi gian chiét tang thi ham luong
cac chat trong nguyén liéu khuéch tan tir té bao ra
ngoai cang nhiéu nén khi ting thoi gian tir 10-45
(phat) thi ham luong phenolic chiét dugc cang nhiéu
(Cracolice & Peter, 2009). Khi kéo dai thoi gian chiét
60 phut va 80 phat cac hop chat phenolic bén trong
va ngoai nguyén liéu gan dat trang thai can bang nén
dich chiét thu duoc ¢ ham lugng phenolic ting cham
dan vé sau. Ngoai ra, cac hop chit phenolic ¢6 thé
bi oxy héa boi cac yéu té bat loi tir moi truong chiét
(nhiét d9, anh sang, oxy) dan dén giam hiéu suét chiét
(Naczk & Shahidi, 2004). Nhu vay thoi gian 45 phat
duoc lua chon cho cac khao sat tiép theo.

36

4.1.4. Anh hwéng ciia nhiét do

Nhiét d6 1a mot trong nhitng thong sb quan trong
anh huong dén qua trinh chiét cac hop chit phenolic
tor nguyén liéu thuc vat. Do vay dé chon lya duoc
nhiét do thich hop cho qua trinh chiét phenolic, nhiét
d6 duoc tién hanh khao sat tir 30-70°C. Két qua thu
duogc cua qua trinh khdo sat anh huong cia nhiét do
chiét duoc trinh bay ¢ Hinh 4.
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Hinh 4. Biéu d6 anh hwéng cia nhiét d chiét dén
ham lwgng phenolic
DKTN: no”‘ng do ethanol 50% ti 1é NL/DM la 1:40,
thoi gian trich ly 45 phut.

Khi nhiét d6 thap 1am qué trinh chuyén khéi
dién ra cham din dén ham lugng phenolic chiét
duoc it. Khi tang nhiét d chiét 30-60°C s& 1am tang
kha ning hoa tan va khuéch tan cua cac hop chat
phenolic, lam giam d¢ nhdt cia dung moi, ciing
nhu ting qua trinh chuyén khéi va sy thaim wét cua
nguyén liéu chiét, qua d6 s& lam ting hiéu qua chiét
cac hop chat phenolic (Alfarsi & Lee, 2008). Tuy
nhién khi tang nhiét o 1én 65°C va 70°C thi lugng
dung moi bi bay hoi nhiéu, dong thoi c6 thé mot
phan phenolic da bi oxy hoa va lam gidm hiéu suat
chiét phenolic (Naczk & Shahidi, 2004). Nhu viy
chiing t6i lra chon nhiét do chiét 1a 60°C dé thuc
hién cho khao sat tiép theo.

4.1.5. Anh huéng ciia pH

pH ciing 1a mot yéu t6 quan trong anh huong dén
qua trinh trich ly phenolic tir bd ca phé. Do vay dé
lya chon pH thich hop cho qua trinh trich ly phenolic
ching t6i tién hanh khao sat pH trich ly tir 2-8. Két
qua thu dugc ctia qua trinh khao sat anh huong cua
pH dugc trinh bay ¢ Hinh 5

Tir két qua trén ta thdy khi tang pH tir 2 dén
5 thi ham lwong phenolic tang 1én tur 4,78-21,03
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mgGAE1g'SCG tuy nhién khi pH ting tir 6 dén
8 thi ham lugng phenolic giam tr 12,48 - 5,32
mgGAE1g'SCG.
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Hinh 5. Biéu d6 anh hwéng cia pH t dén ham lwong
i phenolic
DKTN: nong do ethanol 50% ti ¢ NL/DM la 1:40, thoi
gian trich ly 45 phut, nhiét do 60°C
Diéu nay duoc giai thich nhu sau: Tur két qua
ta thdy khi tang pH tir 2-5 thi ham luong phenolic
tang, didu nay chtng to lugng 16n phenolic di duoc
trich ly bai méi truong acid. pH thap lam yéu di cau
tric thanh té bao tir &6 phenolic dé dang dugc trich
ly hon. Khi tang pH tr 6-8 thi moi truong trich ly
chuyén sang hoi kiém lam mot luwong phenolic da bi
oxy héa nén ham luong phenolic thu dugc thap dan
(Ruenroengklin & cs., 2008). Dua vao két qua 6 trén
pH= 5 duoc lya chon 14 diéu kién thich hgp dé trich
ly phenolic.
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4.2. Ham lwong phenolic tong
Bang 1. Ham lirgng phenolic tong trong dich
chiét ba ca phé tai mgt so huyén cua

tinh Dik Lik
Ham lrgng phenolic tong
STT Huyén (mg acid gallic/g
nguyén liéu)
1 | Krong Nang 20,759 £ 0,743
2 | CuM’Gar 20,825 + 0,987
3 |EaH’leo 20,699 + 1,023
4 | Krong Buk 20,707 + 1,088
5 | Krong Pak 21,134+ 1,100

Pé danh gia ham lugng phenolic téng cua bi ca
phé dugc trong tai tinh Pak Lak chiang toi tién hanh
lay mau ¢ cac huyén co6 san lugng ca phé 16n cua cac

tinh nhu Krong Nang, Cu M’Gar, Ea H’leo, Krong
Buk, Krong Pak. Mdi huyén ly 15 mau, tién hanh xay
va ché bién thirc udng ca phé, ba ca phé duoc thu lai
va chiét véi cac diéu kién nhu né‘)ng d0 ethanol 50%,
ti 1¢ nguyén li€u/ dung moéi 1:40 (g/ml); thoi gian
chiét 45 phat, pH =5. Két qua xac dinh ham lugng
phenolic téng dwoc trinh bay & Bang 1

Két qua cho thdy ham luong phenolic tong trong
ba ca phé duogc tréng tai mot sd huyén khac nhau cua
tinh Dak Lak c6 ham luong gidng nhau & mirc ¥ nghia
5%. Pay chinh 1a mét trong nhitng thuan lgi cho viéc
st dung ba ca phé lam nguyén li€u cho viéc tao ra cac
san pham c6 1oi cho stic khoe con nguoi ma khong
phai sang loc nguén gdc ban dau.

4.3. Hoat tinh khang oxi h6a

Pé danh gia hoat tinh khang oxi hoa tir dich chiét
ctia bi ca phé duoc trong tai tinh Dk Lik chung toi
tién hanh 14y mau & cac huyén c6 san luong ca phé
16n cua tinh nhu Krong Nang, Cu M’Gar, Ea H’leo,
Krong Buk, Krong Pik. Két qua thu dugc & Bang 2.

Bang 2. Hoat tinh khang oxi héa ciia dich chiét
dugc thé hién qua gia tri IC,,

STT Huyén IC,, (ng/ml)
1 | Krong nang 314,143 £ 7,003
2 |CuM’Gar 312,468 + 6,324
3 |EaH’leo 313,235+ 8,105
4 | Krong Buk 314,350 + 4,723
5 | Krong Pak 313.040 + 5,857
6 | Acid ascorbic 268,353 + 2,853

Qua bang két qua trén cho thay hoat tinh khang
oxi hoa ctia dich chiét ba ca phé ctia cac huyén trén
t6t va khong khac nhau & muc y nghia 5%.

5. Két luan

Két qua trong nghién ctru nay cho thay dé chiét
phenolic dat hiéu qua cao nhat chiing ta can ding
ethanol ¢c6 néng dd 50%, ti 1¢ nguyén li¢u/dung moi
(NL/DM) thich hop 1a 1:40 (g/ml); nhiét d6 60°C, thoi
gian chiét 1a 45 phat, pH = 5. Bi ca phé duoc thu hai
tai cac huyén khac nhau déu c6 ham luong phenolic
cling nhu hoat tinh khang oxy héa la nhu nhau. bBay
chinh 13 co s& dit liéu dé md ra huéng nghién ciru tng
dung dé da dang hoa san pham tir ba ca phé.
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