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TOM TAT

Vo va thit qué ca phé la mot phu phdm cé hoat tinh sinh hoc cao clia nganh san xudt ca phé nhan
nhung hién nay van chua dugc st dung hop ly trong cong nghiép thuc phdm. Trong nghién ctiu
nay, hai ché phadm enzyme pectinase va cellulase dugc st dung déng thai nhdm tang hiéu suat
trich ly cac hop chét polyphenol tir phu phdm vé va thit qua ca phé. V& va thit qua ca phé robusta
chin do ctia BakLak, Viet Nam dugc trich ly bang dung méi nudc cé su hd trg clia hdn hop 2 ché
phdm pectinase va cellulase. Cac thong s6 clia qua trinh trich ly dugc lan lugt thay d8i bao gom:
ham lugng ché pham enzyme pectinase (tr 0 dén 800U/g nguyén liéu), ham luong ché pham
enzyme cellulase (tir 0 dén 800U/g nguyén liéu), pH dich trich (tU 3.0 dén 5.0), nhiét dé qua trinh
(tUr 40°C dén 60°Q), ti 1& nguyén liéu vo va thit qua ca phé:dung méi (tir 1:6 dén 1:12) va tdng thdi
gian trich ly (tUr 60 phudt dén 120 phut). Két qua nghién cliu cho thay diéu kién trich ly tét nhat khi
ham lugng pectinase va cellulase lan lugt la 600 U/g va 400 U/g nguyén liéu, pH dich trich 4.0, nhiét
do ¢ 500G, ti 16 nguyén liéu:dung moi = 1:10 trong thoi gian 60 dén 75 phut. Khi dé ham lugng
chat kho hoa tan trich ly ra dat 60.6+0.4 g/100g chat khd nguyén liéu, ham lugng polyphenol trich
ly ra dat 20+0.5 gGAE/100g chat kho nguyén liéu, khd nang khdng oxy héa theo DPPH dat 1.540.1
mM TE/g chét kho dich trich va theo FRAP dat 1.4+0.1 mM TE/ g chat kho dich trich. Tir dich trich
tU v va thit qué ca phé nay cé thé san xudt cac san pham nudc gidi khat co hoat tinh khang oxy
hdéa cao.

Tur khoa: Vo va thit qua ca phé, cellulase, pectinase, polyphenol t8ng, kha nang khang oxy hoa

MG DA

Theo thdng ké ctia t6 chiic luong thuc va nong nghiép
lién hiép qudc (FAO) trong khoang thoi gian ti 2017
dén 2020, Viét Nam c6 trén 600 nghin hecta trong ca
phé véi san lugng tii 1.5 dén gin 1.7 triéu tin/nim L.
Ca phé cht yéu dugc budn ban dudi dang hat kho
da tdch bo 16p vo va thit qua (coffee husks) va 16p
vo triu (coffee silverskin). Trong d6 vo va thit qua
chiém khoang 45% khéi lugng clia qua ca phé?, do
d6 Viét Nam mdi nam c6 khodng 0.77 triéu tdn
phu phdm nay. Vo va thit qua ca phé giau protein
(7.5-15.0%), chit béo (2.0-7.0%), carbohydrate (21-
32%), khoang chét (10,7%) va la nguén cung cip
cdc chat phytochemical (axit chlorogenic, caffeine,
epicatechin, catechin, rutin, axit protocatechuic, axit
3,4-dicaffeoylquinic, axit 3,5-dicaffeoylquinic, axit
4,5-dicaffeoylquinic, axit ferulic, flavan-3-ols, axit
hydroxycinnamic, céc flavonol, cdc anthocyanidin
nhu anthocyanin cyanidin-3-rutinoside, cyanidin-3-
glucoside...) cho nganh céng nghiép thuc phim va
dugc phdm?2. Trén thé gidi, “coffee husks” dugc
sti dung lam nguén co chit trong 1én men san xuit
ethanol, gibberellic acid?, nhiéu loai enzyme (amy-

lase, pectinase, cellulase, xylanase...) 3 trich ly caf-
feine va polyphenol?, "cascara tea” va chiét xudt cac
hop chit c6 hoat tinh sinh hoc d€ san xudt nudc udng
nhu “Antioxidant water” hay “Hawaiian Coffeeberry
juice”>. San ph&m tra tii vo ca phé “cascara tea” cling
bat d4u xudt hién trén thi trudng Viét Nam. Nhim
muc dich ning cao hon niia gia tri st dung ctia ciy ca
phé, trich ly cac hgp chdt polyphenol tii vo va thit qua
ca phé dé san xut cic san phdm thuc phdm c6 lgi cho
stic khoe 1a mot huéng nghién ctiu kha thi. Biéu kién
cong nghé cua trich ly cac hgp chit polyphenol téng
ti vo va thit qua ca phé robusta da dugc nghién ctiu
khao sat. Két qua nghién ctiu cho thay, khi st dung
dung dich trich 1a nudc, diéu kién thich hgp détrich ly
polyphenol tii vo va thit qua ca phé 1a pH 4.0, nhiét do
50°C, ti 1é nguyén liéu:dung moéi=1:7, thoi gian trich
ly 60 phut. Khi d6 lugng chét kho hoa tan (solid solu-
ble content — SSC) trich ly ra dugc la 7.940.4 g/100g
nguyén liéu, va ham lugng cac hgp chit polyphenol
tng (total polyphenol content - TPC) trich ly ra dugc
la 4.740.1 gGAE/100g nguyén liéu, kha nang khang
oxy héa trich ly dat 15.6£2 mM TE/100g nguyén liéu
(theo DPPH) va 15.7+1.6 mM TE/100g nguyén liéu
(theo FRAP)”. Trong nghién ctu nay, hai ché phim
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enzyme pectinase va cellulase dugc st dung két hgp
v6i muc dich ting hiéu sudt trich ly chat kho hoa tan
va polyphenol t6ng tii vo va thit qua ca phé.

NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

Nguyén liéu

Qua ca phé robusta (coffea robusta - cd phé véi) chin
dd hoan toan dugc thu nhén tai cing mét nha vudn
& thon Phude Quy, xa Vu Bén, huyén Krong Péc tinh
bak Lak, Viét Nam. Qua ca phé tuci dugc chan 5 phat
trong nudc & 85°C dé€ diét enzyme, lam lanh nhanh
va bao quan lanh dong d€ dam bao sy dong nhit vé
nguyén liéu. Trudc mdi nghién ciu, tliing goi 500g
qua ca phé sé dugc ra dong bang nudc r6i tach hat khoi
thit va vo qua. Nguyén liéu vo va thit qua ca phé saura
dong (viét tatlaNL) c6 d6 4m 14 70.740.2%. Khi trich
ly bing dung moi methanol 80% thi ham lugng TPC
la 5.0 +0.3 gGAE/100gCKNL. Hoat tinh khang oxy
héa xéc dinh theo phuong phap DPPH dat 17.1£3.6
mMTE /100gCKNL va theo phuong phdp FRAP dat
11.040.7 mMTE/100 gNL”.

Hai ché phidm enzyme cellulase va pectinase 1a san
phdm thuong mai & dang bdt min dugc cung cép
bdi cong ty Angel Yeast Co., Ltd. Ca hai ché phim
déu c6 ngudn gdc tu cac loai Aspergillus niger. Ché
phdm pectinase c¢6 hoat tinh 60.000U/g, pham vi pH
va nhiét d6 hoat dong la tii pH 3.0 dén 5.0 va tii 25°C
dén 65°C. Ché phdm cellulase c6 hoat tinh 10.000U/g,
pham vi pH va nhiét d¢ hoat dong la tii pH 3.5 dén 5.5
va tli 40°C dén 60°C*.

Céc hoéa chidt sti dung d€ tao dung dich dém va
trong phan tich bao gém acid citric, Natri citrate,
HCI, Folin-Ciocalteu (Merck), gallic acid, DPPH
(2,2-Diphenyl-1-picrylhydrazyl), Trolox va TPTZ
(2,4,6-Tris(2-pyridyl)-s-triazine) (Sigma-Aldrich) c6
do tinh sach > 98%, dat chuén phén tich.

B6 tri thi nghiém

Vo va thit qua ca phé dugc nghién nho trong dung
dich dém citric - natri citrate, chinh pH bang dung
dich HCI 1M, bé sung thém ché phdm enzyme va
trong bé diéu nhiét. Tu cac thi nghiém st dung riéng
tiing ché phdm enzyme d€ hé trg qud trinh trich ly,
céc thong s6 thi nghiém dugc thay d6i 14n lugt theo
thit ty trinh bay trong Bang 1. Sau qua trinh trich
ly, hén hop dugc loc so bo bing vai loc d€ loai ba
tho réi ly tAm & t6c do 4000 vong/pht trong 15 phit
dé tach loai ba min. Dich trich sau ly tAm dugc tién
hanh xéc dinh néng d6 chat kho hoa tan, ham lugng
polyphenol t6ng. Pong thdi nham xac dinh chinh xéc
hon vé quy luit anh hudng ctia cac diéu kién trich ly
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dén kha nang khang oxy hoéa ctia dich trich, hoat tinh
khéng oxy hoa dugc xéc dinh bing hai phuong phép:
phuong phap DPPH dya trén phan ting cta cdc chét
chdng oxy hoa c6 trong miu thii véi goc DPPH® (hay
con goi 1a sy dap tit cac goc DPPH®) va phuong phép
xdc dinh kha nang khu ion sit (phuong phdp FRAP).

Phuong phap phan tich

Do dm ctia nguyén liéu va dich trich dugc xdc dinh
bing phuong phap siy dén khéi lugng khong dsi®.
Gi4 tri TPC trong mau dich trich dugc xdc dinh theo
phuong phdp quang phd so mau véi thudc thit Folin
- Ciocalteau'®. Hoat tinh khéng oxy héa dugc xac
dinh theo 2 phuong phap: phuong phap FRAP (fer-
ric reducing antioxidant power) quy trinh tham khao
theo Benzie va Strain (1999) !! va phuong phap DPPH
(1,1-diphenyl-2-picrylhydrazyl) quy trinh tham khao
theo Brand-Williams va cong su (1995) 12
lugng pectin dugc xac dinh bing phuong phap canxi

Ham

pectate dya trén co s& thu nhidn mudi canxi pec-
tate & dang két tha 13 Ham lugng xo dugc xac dinh
theo phuong phap cia AOAC 985.29, 1985, 991.42,
993.19 14,

Phuong phap xt ly sé liéu

Do kha néng trich ly chat kho hoa tan va hgp chat phe-
nolic thay d6i theo phuong phap hd trg qua trinh trich
ly nén kha nang trich ly chat kho hoa tan va hgp chét
polyphenol t6ng dugc xéc dinh bang khdi lugng (g)
chét kho hoa tan va polyphenol tong (g GAE) da trich
ly ra dugc tlii 100g nguyén liéu ddu vao ctia qua trinh
trich ly. Kha ning khang oxy héa dugc xac dinh bing
lugng chédt khang oxy héa tuong duong véi trolox
(mMTE) ctia dich trich tif 100g nguyén liéu trich ly.
Tét ca cac thi nghiém déu dugc ldp lai 3 lan. Két qua
trong bai bdo la gié tri trung binh £+ d¢ léch chuén.
Céc s6 liéu dugc xem 1a khac nhau ¢ nghia khi p <
0,05. Phuong phap phan tich phuong sai mot yéu té
dugc thuc hién trén phan mém StatGraphics 18.

KET QUA VA THAO LUAN

Anh huéng cia ham lugng enzyme pecti-
nase va cellulase dén kha nang trich ly cac
hgp chat khang oxy héa

Khi ting ham lugng pectinase ti 0 - 600
U/gNL, lugng chit kho hoa tan trich ly ra
dugc tu 100g chiat khd nguyén liéu ting 18.2%,
ti 45.2+0.6g lén 53.4+0.8g; gia tri TPC tang
21.5%, ti 19.54+0.3gGAE/100gCKNL lén 23.610.3
gGAE/100gCKNL. Tuy nhién néu tiép tuc ting ham
lugng pectinase 1én thanh 800 U/gNL thi noéng do6
chat kho hoa tan dat 53.841 g/100gCKNL va gia tri
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Bang 1: B4 tri thi nghiém khao sat cac yéu t6 anh hudng dén kha nang trich ly cac hop chat c6 kha nang khang

oxy héa tir vé va thit qua ca phé trong diéu kién c6 su hé trg clia cellulase va pectinase

Thi nghiém (TN)

TN1: Anh hudng ctia ham lugng
ché phdm enzyme pectinase

Yéu t6 thay d6i

Ham lugng pectinase (U/gNL):
0, 200, 400, 600, 800

Yéu t6 c6 dinh

Ham lugng cellulase: 400 U/gNL
pH 5.0

TN2: Anh hudng ctia ham lugng

ché phdm enzyme cellulase 0, 200, 400, 600, 800

TN3: Anh huéng ctia pH

TN4: Anh hudng ctia nhiét d6

TNS5:
DM:NL

Anh huéng cta ti 1¢
1:14

TN6: Anh hudng ctia thoi gian
120

Ham lugng Cellulase (U/gNL):

pH: 3.0, 3.5, 4.0, 4.5,5.0

Nhiét do (°C): 40; 45; 50; 55; 60

Ti 1é DM:NL: 1:6, 1:8, 1:10, 1:12,

Thoi gian (phut): 60, 75, 90, 105,

Nhiét d6 55°C
Tilée NL:DM = 1:8
Thoi gian 60 pht

Ham lugng pectinase: Két qua cia TN1
pH 5.0

Nhiét d6 55°C

Tilée NL:DM = 1:8

Thoi gian 60 phut

Ham lugng pectinase: Két qua cia TN1
Ham lugng cellulase: Két qua cia TN2
Nhiét d6 55°C

Tilé NL:DM = 1:8

Thoi gian 60 phut

Ham lugng pectinase: Két qua cia TN1
Ham lugng cellulase: Két qua cia TN2
pH: Két qua ctia TN 3

Tilée NL:DM = 1:8

Thoi gian 60 pht

Ham lugng pectinase: Két qua cia TN1
Ham lugng cellulase: Két qua cia TN2
pH: Két qua ctia TN3

Nhiét do: Két qua ctia TN4

Thoi gian 60 phut

Ham lugng pectinase: Két qua cia TN1
Ham lugng cellulase: Két qua cia TN2
pH: Két qua ctia TN3

Nhiét do: Két qua ctia TN4

Ti 1¢ NL:DM: Két qua ctia TN5

TPC dat 23.740.2 gGAE/100gCKNL, khéng c6 su
khéc biét v6i mau c6 ham lugng pectinase 600 U/gNL
(Hinh 1A). Kha nédng khang oxy hoa cta dich trich
bién ddi tuong dong véi quy luat bién déi ctia TPC.
Theo phuong phdp DPPH, khi b6 sung thém 600
U/gNL pectinase, kha ning khang oxy héa ctia 100
mL dich trich ting 18.6% so vé6i khi khong b6 sung
pectinase, dat 3.1+0.1 mM TE/100mL (84.8£1.2
mMTE/100gCKNL). S6 liéu nay d6i véi phuong
phép do FRAP la 11.3%, dat 3.04£0.1 mM TE/100mL
(81.44+1.2 mMTE/100gCKNL) (Hinh 1B). Do ham
lugng chat kho hoa tan, TPC va kha ning khang oxy
héa dat gia tri cao nhat khi ham lugng pectinase 1a
600 U/g NL nén ham lugng nay sé dugc ap dung cho
cac thi nghiém ti€p sau.

Khi ham lugng cellulase ting tii 0 - 400 U/gNL nong
d06 chat kho hoa tan trich ly ra dugc ting thém 27.2%
tit 42.241.1g/100gCKNL lén 53.4+0.8g/100gCKNL

va gia tri TPC tang thém 29.9% tu 18.2£0.2g
GAE/100gCKNL 1én 23.6+0.3g GAE/100gCKNL
(Hinh 2A); hoat tinh khang oxy héa ctia 100 mL
dich trich theo phuong phap DPPH tang 58.2%,
dat 3.1£0.04° mM TE/100mL (84.84+1.2° mM/g
CKNL) va theo phuong phap FRAP tang 37.3%, dat
2.98+0.05 mM TE/100mL (81.4£1.2 mM/g CKNL)
(Hinh 2B). Khi tang ham lugng cellulase 1én 600 va
800 U/g hiéu sudt trich ly chat kho hoa tan, TPC va
hoat tinh chéng oxy héa déu khong thay déi, do do,
ham lugng cellulase 400 U/g NL sé dugc ap dung cho
céc thi nghiém tiép sau.

Ham lugng chat kho hoa tan va TPC phu thudc vao
t6c do khuéch tan ctia cac chit tan qua thanh té bao dé
vao dung mdi trich va d¢ bén cuia cac chét khi da dugc
trich ly ra. Thanh té€ bao ctia vo va thit qué ca phé c6
khoang 36% - 44% cellulose, 21 - 25.5% pectin 15,16
vi véy, dudi tac dong cuia cellulase va pectinase sé cel-
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Hinh 1: Anh hudng cia ham lugng enzyme pectinase dén hiéu suét trich ly chat kho, polyphenol téng (A) va kha

nang khang oxy héa (B)*

“Cdc gid tri dugc ky hiéu vdi nhiing chii cdi khdc nhau trén cdc cot cing mau thi khdc nhau cé y nghia thong ké (P<0,05).
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Hinh 2: Anh huéng cia ham lugng enzyme cellulase dén hiéu suat trich ly chat kho, polyphenol t8ng (A) va kha

nang khang oxy héa (B)*

“Cdc gid tri dugc ky hiéu vdi nhiing chii cdi khdc nhau trén cdc cot cimg mau thi khdc nhau cé y nghia thong ké (P<0,05).

lulose va pectin sé bi thity phén thanh céc cellulose
mach ngdn, pectin hoa tan va cdc loai dudng don
gian, do d6 thuc ddy qua trinh gidi phong cac phan
tt sinh hoc ndi bao va lam ting lugng chit kho hoa
tan ciing nhu ham lugng polyphenol vao dich trich 7.
N6i chung, ham lugng enzyme tang sé lam téng toc
do6 va hiéu sudt cua qua trinh trich ly chit kho hoa
tan va hop chat phenolic. Tuy nhién, khi lugng en-
zyme bdo hoa thi hiéu suit sé khong ting thém 8,
Nghién ctiu ctia Verma (2014) khi trich ly polyphenols
tii 14 ctia cay da hoa (Nyctanthes arbortristis) ciing cho
két qua tuong tu, ham lugng cac hop chit phenolic
tang khi ham lugng cellulase tang tli 121 U/g lén 421
U/g nhung sé giam khi cellulase ting lén 526U/g!°.
Két qua st dung cellulase (Celluclast 1.5L) dé trich
ly pectin tit artichoke (Cynara scolymus L.) cho thdy
ham lugng pectin trich ly dugc ciing bién d6i theo quy
luit tang dat cuc dai r6i gidm khi ham lugng cellulase
tang?0. Hién tuong khi tang nong d¢ cellulase ham
lugng polyphenols tong va kha ning bat géc tu do c6
xu huéng gidm dugc Hong va cdng su giai thich 1a do
su tic ché ngugc lai qud trinh thtty phin do néng do
enzyme cao dén miic bio hoa so véi lugng co chit?!.
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Trong diéu kién pH dich trich 5.0, nhiét d6 4 55°C va
ti 1é NL:DM = 1:8, khi so sanh gitta chi xt ly bang 400
U/gNL cellulase (mau 0 U/gNL pectinase - Hinh 1) va
chi xtt Iy bang 600 U pectinase /gNL (méu 0 U/gNL
cellulase - Hinh 2) cho thdy ché phdm cellulase gitp
trich ly dugc chét kho hoa tan va hgp chat pheno-
lic t6ng nhiéu hon so véi pectinase 1a 7.2% va 6.9%;
hoat tinh khang oxy héa ctia dich trich ting 33.4%
theo DPPH va 23.3% theo FRAP. Anh huéng ctia en-
zyme dén hiéu qua trich ly cac hgp chét phenolic phu
thudc vao thanh phén va ciu tric cua thanh té€ bao
thuc vat. Nguyén liéu vo va thit qua ca phé c6 ham
lugng pectin 1a 7.140.5g/100g CKNL va ham lugng
x0 khong tan Inhiéu gép 5 lan dat 35.7+0.4g/100g
CKNL. Do d6, cellulase sé c6 hiéu qua t6t hon trong
thay phan lam tang ham lugng chit kho va hop chiét
phenolic vao dung dich. Két qua nay tuong dong véi
két qua ctia Meini va cdng su (2019) hodc ctia Drev-
elegka va Goula (2020) khi nghién ctiu qud trinh trich
ly polyphenol tii ba ép nho di nhén thdy cellulase da
lam ting ham lugng phenol tit ba nho so véi pecti-
nase '322, Ciing trong diéu kién nay khi so sanh hiéu
qua trich ly khi xt 1y két hgp 400 U/gNL cellulase
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va 600 U/gNL pectinase (miu 400 U/gNL cellulase -
Hinh 2) véi chi xtt Iy 600 U pectinase /gNL (mau 0
U/gNL cellulase - Hinh 2) va chi xt Iy 400 U cellu-
lase/gNL, noéng do¢ chit kho hoa tan ting 26.4% va
17.9%, gia tri TPC tdng 29.9% va 21.5%, hoat tinh
khang oxy héa theo DPPH ting 58.2% va 18.6%, theo
FRAP tidng 37.3% va 11.3%.

Két qua cho théy st dung két hop pectinase va cellu-
lase c6 hiéu qua t6t trong hé trg qua trinh trich ly chét
kho hoa tan cing nhu polyphenol tdng tu vo va thit
qua ca phé so véi truong hgp chi st dung mot loai en-
zyme pectinase hodc cellulase. Viéc st dung két hgp
cdc ché phdm enzyme sé lam ting hiéu sudt trich ly
phu hgp véi két qua ctia Yazdi va cong su (2019) khi
st dung két hgp ché phdm cellulase va pectinase dé
trich ly polyphenol tong tit vo qua pistachio xanh hiéu
suét trich ly polyphenol téng ting 2.4 14n so véi chi st
dung pectinase va gép 4.3 14n khi chi stt dung enzyme
cellulase?3. Shen va cong sy (2021) khi nghién ctiu
st dung enzyme dé€ trich ly polyphenol tii qua tdo ta
cting nhan théy gia tri TPC khi sti dung hon hgp 3 en-
zyme cellulase, pectinase va protease cao hon khoang
10% so v6i st dung tiing enzyme riéng biét?4. Tuy
nhién, mét s6 nghién citu khac lai cho thdy khong c6
su khéc biét ddng ké vé hiéu sudt trich ly polyphenol
khi stt dung hén hgp enzyme so véi viéc b6 sung pecti-
nase va cellulase riéng 1é¢ nhu nghién ctiu ctia Drev-
elegka va Goula (2020) '8 hay cia Fernandez va cong
sy (2015) 2%, khi trich ly hgp chét phenolic tit vé va hat
nho.

Anh huéng ctia pH dén kha nang trich ly cac
hgp chat khang oxy héa

Khi thay d6i pH trong khoang 3.0 - 4.0, lugng chit
kho hoa tan vao dich trich ting 58.2% tif 35.540.3
g/100gCKNL dén 56.2+1.2 g/100gCKNL, TPC ting
8.4% tli 22.940.1 dén 24.9+0.2 g GAE/100gCKNL
(Hinh 3A), kha ning khing oxy héa theo DPPH
va theo FRAP l4n lugt ting 32.2% tli 66.9+1.9 dén
88.4+1.5 mM TE/100gCKNL va ting 6.9% tti 77+1.2
dén 82.3+1.2 mM TE/100gCKNL (Hinh 3B). Néu
tiép tuc tang pH 1én 5.0, nong d6 chat kho hoa tan
khong thay d6i, gid tri TPC gidm. Dya vao gid tri 16n
nhdt cta hiéu sudt trich ly chat kho hoa tan, TPC va
kha nang khang oxy hoa déu dat dugc tai pH 4.0, nén
gid tri pH 4.0 sé dugc ap dung cho cac thi nghiém sau.
Noéng do [H*] mai trudng anh hudng ro rét dén phan
ung enzyme vi né anh hudng dén mitc d6 ion hoa co
chit va do bén protein enzyme. Hiéu suét thay phan
sé dat cao nhdt tai pH t6i uu ctia enzyme thtty phan
dugc st dung. Theo khuyén cdo ctia nha san xuét thi

khoang pH hoat dong ctia ché phdm enzyme pecti-
nase trong khoang 3.0 - 5.0 va ché phdm enzyme cel-
lulase trong khoang pH 3.5 - 5.5. Két qua thu dugc
cho thdy trong khoang pH khuyén céo clia nha san
xudt, gid tri pH = 4.0 1a pH thich hgp cho ca hai en-
zyme cung hoat dong thity phan nén ham lugng chét
kho hoa tan, ham lugng polyphenols ciing nhu kha
ning chdng oxy héa & DPPH va FRAP ctia dich trich
dat gia tri cao hon®.

Anh huéng cta nhiét d6 dén kha nang trich
ly cac hop chat khang oxy hoa

Khi thay déi nhiét d6 trong khoang 40°C - 50°C,
noéng do chit kho hoa tan vao dich trich ting 26.2%
tli 46.5-20.4g/100gCKNL lén 58.6+1.5g/100gCKNL,
khi nhiét d¢ ting dén 60°C ndng do chat kho hoa
tan gidm 15.8% con 50.6+1 g/100gCKNL. Gid tri
TPC tang 13.9% tif 21.940.1 gGAE/100gCKNL lén
24.940.1g GAE/100gCKNL khi nhiét 46 tang tit 40°C
- 50°C, khong d6i trong khoang tit 50°C - 55°C va
giam 8.3% khi nhiét do G tang 1én 60°C (Hinh 4A).
Tai 50°C kha nang khang oxy héa theo phuong phéap
DPPH ctia dich trich dat cao nhéat 1a 88.6£1.5mM
TE/100gCKNL (1.540 mM/ gCK dich trich), cao
hon 23.5% so véi dung dich trich & 40°C va 29.6%
so v6i 60°C; kha ning khang oxy héa theo phuong
phép FRAP 14 83.641.6 mM TE/100gCKNL (1.440.1
mM/gCK dich trich), cao hon 13.9% so v6i dung dich
trich & 40°C va 8.1% so v6i 60°C (Hinh 4B).

Moi enzyme sé hoat dong t6t nhét & viing nhiét d6 téi
uu. Theo nha san xudt, khoang nhiét d¢ t6i uu cta
cellulase 12 40 — 60°C v ctia pectinase la 40 - 55°C38,
Nhiét d6 t6i uu trong nghién ctu nay 1a 50°C nim
trong khoang t6i vu ctia hai enzyme nén ca hai en-
zyme nay sé hoat dong t6t, do d6 ham lugng chit kho
hoa tan va hgp chit phenolic téng trich ly ra dugce 1a
cao nhét. Ngoai ra, toc do khuéch tan cta dung moi
vao trong té bao, ctia cac chit néi bao ra ngoai dung
moi va néng do cin bang cua qud trinh trich ly cing
chiu anh hudng ctia nhiét d6. Theo ly thuyét, khinhiét
do tang, do nhét giam lam cho enzyme va dung moi
dé dang ti€p xuc véi cac hoat chat, lam ting kha nang
thay phan. Tuy nhién, khi tiép tuc ting nhiét do cao
gy bién tinh enzyme va phd huy cac hgp chét phe-
nolic thi néng d¢ chit kho hoa tan va gia tri TPC clia
dich trich giam2°. Khi nghién ctu trich ly polyphenol
ttt ba nho bang hén hgp enzyme pectinase va cellu-
lase Drevelegka va Goula (2020) da chi ra ring nhiét
d6 t6i uu cho qua trinh nay 1a 56°C'8. Dya vao hiéu
sudt trich ly polyphenol va kha nang khang oxy hoa
cta dich trich thi nhiét d6 50°C sé dugc st dung cho
nghién ctu tiép theo.
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“Cdc gid tri dugc ky hiéu vdi nhiing chii cdi khdc nhau trén cdc cot cing mau thi khdc nhau cé y nghia thong ké (P<0,05).
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Hinh 4: Anh huéng clia nhiét d6 0 dén hiéu sudt trich ly chat kho, polyphenol téng (A) va kha nang khang oxy héa

(B)

“Cdc gid tri dugc ky hiéu vdi nhiing chii cdi khdc nhau trén cdc cot cing mau thi khdc nhau cé y nghia thong ké (P<0,05).

Anh huéng ciia ti 1& NL:DM dén kha ning
trich ly cac hop chat khang oxy héa

Trong khoang ti 1¢ NL:DM tu 1:6 dén 1:10, lugng
chdt kho hoa tan va polyphenol tong trich ly ra
dugc ti nguyén liéu ting 1an lugt 19.9% tli 49.3+£0.4
1én 59.2:1.0g/100gCKNL va ting 12.7% tit 22.340.2
1én 25.14+0.4gGAE/100gCKNL (Hinh 5A). Khéa nang
khing oxy héa cing ting 12.1%, dat 89.4%1.6
mM TE/100gCKNL theo DPPH va tiang 12.7% dat
84.3+1.5mM TE/100gCKNL theo FRAP (Hinh 5B).
Khi tiép tuc tang ti 1¢ NL:DM 1én ti1é 1:12 va 1:14 thi
hiéu sudt trich ly chét kho ting khong déng ké trong
khi TPC va kha nang khang oxy héa giam. Dua vao
hiéu sudt trich ly chat kho hoa tan, polyphenol tong va
kha nédng khang oxy hoéa ctia dich trich thi til¢ NL:DM
= 1:10 sé dugc lua chon cho cac nghién ctu tiép theo.
Trong qua trinh trich ly, nudc khong chi dong vai tro
13 dung moi trich, thdm thau vao trong té bao gitp
hoa tan cdc chdt noi bao, ma con lam tang tinh linh
dong clia cic enzyme, hé trg phéan ting thay phén,
tang sy khuéch tan ctia chit kho hoa tan va phenolic
vao dich trich. Tuy nhién khi ty 1¢ dung méi: nguyén
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liéu cao, nong d) enzyme giam, kha nang tiép xuic
gitia enzyme va co chat gidm; mit khdc ham lugng
nudc cao lam kha néng bi thuy phéin va oxy hoa ctia
polyphenol ting, din dén gia tri TPC va kha ning
khang oxy hoa gidm nhe. Khi nghién ctiu vé€ qua trinh
trich ly polyphenol tli ba nho, Drevelegka va Goula
(2020) cting c6 két qua tuong ty, & ti1é hon hop cellu-
lase:pectinase = 1:4, lugng phenolic trich ra cao nhit
6 ty 1é 3mL dung moi/g ba nho. Néu tang ty 1¢ dung
moi 1én 4 mL/g gi4 tri TPC giam 18

Anh huéng ctia thoi gian trich ly dén kha
nang khang oxy héa

Khi tdng thai gian 0 ti 45 phut 1én 75 phit, lugng
chét kho hoa tan trich ly ra dugc tii nguyén liéu
ting 27.6% tit 47.5:0.7 lén 60.6:0.4 g/100 gCKNL.
Tuy nhién, polyphenol téng chi ting trong 60 phut
dau tién, dat 20.1+0.3 g/100g CKNL, kéo dai thoi
gian U, lugng polyphenol téng trong dung dich
gidm. Sau 105 phat 4, gid tri TPC giam 20.5%
con 17£0.1gGAE/100gCKNL (Hinh 6A). Kha nang
khang oxy hoa ctia dich trich theo DPPH ciing dat cuc
dai 89.4+1.6 mM TE/100gCKNL khi thoi gian 1 1a 60
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“Cdc gid tri dugc ky hiéu vdi nhiing chii cdi khdc nhau trén cdc cot cing mau thi khdc nhau cé y nghia thong ké (P<0,05).

phtt, cao hon so vé6i thoi diém 45 phut va 105 phut 1an
lugt 1a 20.1% va 46.6%. Kha ning khing oxy hoa cua
dich trich theo FRAP khong ddi trong khoang thoi
gian 01 60 - 75 phut dat 84.3+1.5 mMTE/100gCKNL,
cao hon 10.0% so véi thoi diém 45 phit va 20.5% so
v6i thoi gian trich ly 105 phut (Hinh 6B).

Thoi gian tiép xidc gilta enzym va co chét anh hudéng
dén muic do ctia phan tng thy phan trong diéu kién
enzym van con hoat dong. Su phin huy cta cac thanh
phan thanh t€ bao cé thé dugc ting cudng bing cich
kéo dai thoi gian G nén ham lugng chdt kho hoa tan
sé tang. Tuy nhién, sy thiy phan va thoai héa cac hgp
chét phenolic ¢ nhiét do cao trong thoi gian dai sé lam
gidm gia tri TPC va kha nang khéng oxy hoéa. Khi t6i
uu hda qua trinh trich ly polyphenol tii ba nho, Drev-
elegka va Goula nhan thdy thoi gian trich ly polyphe-
nol bang enzyme pectinase va cellulase sé dat t6i uu
trong khoang 150 phut!®, néu kéo dai hon TPC sé
gidm.

KET LUAN

Vo va thit qua ca phé robusta chin dd tit tinh DakLik,
Viét Nam c6 ham lugng cac hop chat phenolic téng

va kha nidng khang oxy héa cao, cin c6 giai phap phu
hgp dé trich ly thu héi cac hgp chat nay. Khi dugc
hé trg bdi hai ché phdm enzyme pectinase va cellu-
lase, diéu kién d€ trich ly dugc nhiéu nhét chét kho
hoa tan va hgp chat phenolic ti vo va thit qua ca phé
la: ham lugng pectinase 600 U/g nguyén liéu tuoi,
ham lugng cellulase 400 U/g nguyén liéu tuoi, pH dich
trich 4.0, nhiét do u - trich ly 1a 50°C, ti 1¢ nguyén
liéu:dung moi = 1:10, thoi gian trich ly 60 phut. Trong
diéu kién d6, lugng polyphenol tdng trich ly ra dugc
dat 20.140.3 gGAE/100g CKNL, kha ning khang oxy
héa dat 1.540.1 mM TE/g chat kho dich trich (theo
DPPH) va 1.440.1 mM TE/ g chit kho dich trich
(theo FRAP). Tt dich trich nay c6 thé tiép tuc xt ly
dé san xuit nudc giai khat, sirup c6 dic hoat tinh sinh
hoc tli vo va thit qua ca phé.

DANH MUC TU VIET TAT

CKNL: chit kho c6 trong nguyén liéu vo va thit qua
ca phé da qua qua trinh chan, dong lanh, ra dong.
DPPH: 1,1-diphenyl-2-picrylhydrazyl

FAO: Food and Agriculture Organization of the
United Nations
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FRAP: Ferric reducing antioxidant power

GAE: gallic acid equivalents

TE: Trolox equivalents

Ti 1é¢ NL:DM:Ti 1¢ nguyén liéu:dung moi

TPC: Total polyphenol content - Ham lugng polyphe-
nol téng

LO1 CAM ON

Nghién ctiu ndy dugc tai tr¢g béi Dai hoc Qudbc
gia Thanh phé H6 Chi Minh (PHQG-HCM) trong
khuon khé dé tai ma s6 C2019-20-20/DHQG”.
Chung t6i xin cam on Trudng Pai hoc Bach Khoa,
DHQG-HCM d4 hé trg thoi gian, phuong tién va co
s vat chét cho nghién ctiu nay.

XUNG POT LOI iCH

Nhom tac gia xin cam doan khong cé bét ky xung dot
lgi ich nao trong cdng bé bai bao.

PONG GOP CUA CAC TAC GIA

Tac gia Tran Minh Khénh: thu thap s6 liéu, viét phan
gidi thiéu, nguyén liéu va phuong phap nghién ctiu
Tac gia Ton Ni Minh Nguyét: phén tich va kiém
chiing s6 liéu

Tac gid Tran Thi Thu Tra: kiém chiing s6 liéu va viét
phén két qua va ban luan

Tac gia Lé Vin Viét Man: viét phan ban luan va két
luin

Tac gia chinh: Tran Thi Thu Tra

Tac gia lién hé: Tran Thi Thu Tra
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Combined cellulolytic and pectinolytic enzymes to increase the
polyphenol extractability of coffee husks

Tran Thi Thu Tra’2”*, Tran Minh Khanh3, Ton Nu Minh Nguyet'-2, Le Van Viet Man'-2

ABSTRACT

Coffee husks (CHs) is a high biological activity by-product of the coffee bean industry, but currently,

in Vietnam, it has not been used properly in the food industry. This study was conducted to investi-
Use your smartphone to scan this gate the combined cellulolytic and pectinolytic enzymes to increase the polyphenol extractability
QR code and download this article of coffee husks. The red ripe Robusta coffee cherries from Daklak province, Vietnam were blanched,

peeled and the coffee husks was then extracted. The effects of pectinase content (from 0 to 800
U/gCHs), cellulase content (from 0 to 800 U/gCHs), pH (from 3.0 to 5.0), temperature (from 40°C
to 60°C), CHs: solvent ratio (from 1: 6 to 1:12) and extracted time (from 60 minutes to 120 min-
utes) on soluble solid content (SSC), total polyphenol content (TPC) and antioxidant activity were
investigated. The appropriate conditions for the treatment were pectinase dosage of 600 U/gCHs,
cellulase dosage of 400 U/gCHs, pH 4.0, temperature 50°C, CHs:soluble ratio = 1:10 and incuba-
tion time of 60 min under which the SSC, TPC and antioxidant activity of extract were highest by
60.64+0.4 g/100g dry weight of CHs, 204+0.5 gGAE /100g dry weight of CHs, 1.4 & 0.1 mMTE/g dry
weight of extract (according to FRAP assay) and 1.5 £ 0.1 mMTE/g dry weight of extract (according
to DPPH assay). From this result, it can be seen that the extracted solution from coffee husk is a
potential source for the production of soft drinks with high antioxidant activity.
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