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TOM TAT

Nghién ctiu nay tan dung vo qué ca phé tuoi (Coffea canephora Pierre ex Froeh.) trong qua trinh ché bién ca phé theo phuong phap 6t d€ xac dinh thanh
phan héa hoc va thu nhan chdt mau anthocyanin tu nhién. Két qua nghién ciiu xéc dinh dugc mét s thanh phan hda hoc cla vo qua ca phé tugi gom do am,
protein, lipid, tro va carbohydrate lan lugt la 81,06; 1,31; 0,19; 0,76 va 16,69% khdi lugng tuoi. Diéu kién chiét pht hgp dugc xac dinh khi st dung dung moi
ethanol 40%, phuong phap chiét hd trg siéu 4m & nhiét do 60°C, thi gian chiét 30 phdit va ty 1é dung méi/nguyén liéu 1a 20mL/g. Ham lugng anthocyanin tdng
(TAC), ham lugng phenolic tong (TPC) va kha néng chdng oxy héa théng qua kha néng khit st (FRAP) cda dich chiét tir vo qua ca phé dat dugc cao nhét (tuong
ting la 12,66mg/kg chat kho (CK), 10,93mg tuang duong acid gallic (GAE)/g CK va 12,11mg tuong duong trolox (TE)/g CK). Két qué dat dugc tif nghién ctiu nay
md ra mdt hudng day tiém nang trong viéc tan dung vo qua ca phé tuoi dé thu nhan chat mau anthocyanin ting dung trong nganh cong nghé thuc pham va cac
nganh cong nghiép khdc.

Tirkhéa: Anthocyanin, chdt mau, thanh phdn hda hoc, vé qud ca phé, chiét.

ABSTRACT

This study utilized the fresh coffee cherry outer skin (Coffea canephora Pierre ex Froeh.) generated during wet coffee processing to determine its chemical
composition and extract natural anthocyanins. The results of the study showed moisture, protein, lipid, ash and carbohydrate of fresh coffee cherry outer skin
were 81.06, 1.31,0.19, 0.76 and 16.69% on a fresh weight basic, respectively. The suitable extraction conditions were achieved using 40% ethanol by volume
as solvent, ultrasonic assisted extraction method at 60°C, extraction time of 30 min and solvent/material ratio of 20mL/g. The total anthocyanin content (TAC),
total phenolics content (TPC) and ferric reducing antioxidant power (FRAP) of coffee cherry outer skin exhibited the highest levels of 12.66mg/kg dry weight
basic (CK), 10.93mg gallic acid equivalents (GAE)/g (K and 12.11mg trolox equivalents (TE)/g CK, respectively. The results suggest that the fresh coffee cherry
outer skin is a promising source of natural anthocyanin pigments for application in the food industry and beyond.

Keywords: Anthocyanins, pigments, chemical composition, coffee cherry outer skin, extraction.
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1.MG PAU lanh thé. Trong d6, ca phé véi Robusta chi€ém 95% téng
Ca phé 3 mét trong nhiing san pham xuat khiu chu gid tri xudt khau ca phé. Loai ca phé nay dugc tréng chi
luc ctia Viet Nam, dugc tiéu thu tai 80 quéc gia va vung ~ Y€U 0 vung Tay Nguyén. Khi danh gia sy phat trién bén
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viing cla xuat khau néng san, muc dd & nhiém méi
truong thuong la moét van dé dugc quan tam do su gia
tang san lugng xuat khau [1]. D& ché bién dugc san pham
ca phé mang chat lugng cao dam bao dugc nhu cau tiéu
dung trong nudc va xuat khau, théng thudng ca phé
dugc ché bién theo phuang phap uét. Trong quy trinh
ché& bién nay, sau cong doan xat vd, mét lugng 16n vo qua
ca phé bi thai ra moi trudng (khoang 39% khéi lugng qua
tuoi) [2]. TU lau, nguén phu pham vé qua nay chu yéu
dugc xtt ly bang cach tng dung ché pham vi sinh vat dem
di 0 cung dé thanh phan hiru co sinh hoc nén gia tri con
thap va la méi nguy d6i véi méi trudng.

Cac hop chat c6 trong vo ca phé la procyanidin, tién
chat ctia hgp chat cyanidin, mot anthocyanidin [3].
Nghién cltu phat hién trong vo qud ca phé c6 chua
anthocyanin, dac biét la vé qua lic chin. Vé qua ca phé
chin c6 mau d6 tuci bit mat, mat khac ham luong
anthocyanin trong vo qua ca phé chin dé cao hon vé mau
cam va vang [4]. Hién nay, phan I6n vé qua ca phé dugc
st dung lam phan bén hitu co hay san xuat ethanol sinh
hoc nén da bd sét lugng chat mau anthocyanin quy gia
ton tai trong vé qua ca phé [2]. Trong khi dé, anthocyanin
la hgp chat mau c6 nhiéu trong tu nhién, viéc tiéu thu
thudng xuyén cac hgp chat nay mang lai nhiéu lgi ich cho
stc khde con ngudi, chu yéu la kha nang lam gidm cac
gbc tu do va cac dau hiéu gay viém, gitp phong nguia cac
bénh man tinh [5]. Tuy nhién, chua c6 nghién ctu nao
dugc thuc hién dé thu nhan chat mau anthocyanin trong
vo qua ca phé.

Chiét la phuong phép thu nhan cac hgp chat ty nhién.
Trong d6, dung méi c6 anh hudng truc ti€p dén kha nang
chiét cac hgp chat ra khéi nguyén liéu [6]. Anthocyanin c6
g6c¢ hydrocacbon ky nudc, dé tan trong dung moi hitu co,
trong khi cdc nhdém polyphenol phan cuc tan t6t trong
dung méi phan cuc. Do dé, ancol/nudc la hé dung moi
thong dung dung trong chiét tach anthocyanin [7]. Cac
két qua nghién ctru cho thay, methanol va ethanol la hai
loai ancol thuding dung dé chiét tach anthocyanin [8-10].
Phuong phap chiét cling anh hudng I6n dén kha nang
chiét tach hoat chat sinh hoc. Mot s6 phuang phap chiét
da duoc st dung phd bién nhu chiét truyén théng, chiét
ho trg siéu am, chiét ho trg vi song [6]. Nhiét d6 chiét la
yéu t6 quan trong, khi nhiét d6 cao, dé nhét giam va toc
d6 khuéch tan tiang, gilp hoa tan tot cac chat trong
nguyén liéu [11]. Tuy nhién, anthocyanin dé bi pha hay
b&i nhiét dd cao nén can phai khao sat nhiét do chiét dé
thu dugc ham lugng anthocyanin cao nhat. Bén canh do,
ty 1& dung méi/nguyén liéu va thai gian chiét cling anh
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hudng dang ké dén kha nang khuéch tan, hoa tan va chiét
tach chat mau anthocyanin trong nguyén liéu [12].

Vi vay, muc dich clia nghién ctu nay la xac dinh moét
s6 thanh phan héa hoc clia vo qua ca phé tuci, dong thoi
khdo sat anh huéng ctia dung méi, phuong phap, nhiét
do, ty 1é dung moi/nguyén liéu va thai gian chiét dén kha
nang chiét tach chat mau anthocyanin, phenolic téng va
hoat tinh chéng oxy héa khr sét ctia dich chiét tir vé qua
ca phé. T dé, lua chon dugc diéu kién chiét phu hgp nhat
dé thu nhan chat mau anthocyanin tir vo qua ca phé cho
cac nghién ctu va Ung dung tiép theo, gop phan phat
trién nén kinh té tuan hoan & Viét Nam.

2. THUC NGHIEM
2.1.Vat liéu, héa chat va thiét bi

Vo qua ca phé véi tuoi (Robusta coffee cherry outer
skin) dugc thu nhan sau qua trinh ché bién ca phé theo
phuaong phap uét tai Vién Khoa hoc Ky thuat Nong Lam
Nghiép Tay Nguyén, tinh Dak Lak vao thang 02/2024. Vo
qua tuai dugc bao quan trong thuing x6p kin phu da gel
dé gilr tuoi va dua vé Trudng Pai hoc Nha Trang, sau dé
dugc dung trong tui zip va bao quan déng & -20°C dé én
dinh chat lugng dén khi say kho [13].

Cac hda chat st dung dat chudn phan tich gém: thuéc
th( Folin-Ciocalteu, methanol, ethanol, 2,4,6-tripyridyl-s-
triazine (TPTZ) va trolox (Sigma-Aldrich); Na.COs, NaHCO;,
KCl, CH;COONa.3H,0, FeCl;.6H,0, glacial acetic acid va
HCI (Shanghai Lanji Technology Development Co., Ltd.);
gallic acid (Shanghai Zhanyun Chemical Com., Ltd.).

Can phan tich BL 3200H do chinh xac 0,001g va EE05
Precisa do chinh xac 0,0001g, thiét bi sdy bom nhiét két
hgp hong ngoai BN-HN (Viét Nam), may xay kho Philips
(Ha Lan), bé 6n nhiét VS-1205SW1 VISION (Han Quéc), bé
chiét siéu am Branson 2510 (100W, 40kHz; Hoa Ky), 10 vi
song Elextrolux EMS 3067X (900W; Trung Quéc), hé théng
thiét bi chiét ho trg vi séng BRN 01 (Viét Nam), thiét bi loc
chan khéng ROCKER 300 (Pai Loan), may quang phd ké
(UV-VIS) Libra S50 (Hoa Ky).

2.2, Phuong phéap nghién ciu

So dé nghién cliu téng quét dugc trinh bay trén hinh 1.

2.2.1. Phdn tich thanh phdn héa hoc cia vé qud ca
phé tuoi

Mot s& thanh phan héa hoc clia vé qua ca phé tuci
gbm dod am, protein, lipid, tro va carbohydrate dugc phan
tich theo cac phuong phéap chuan tuong (ing theo TCVN
9706:2013, phuong phap Kjeldahl (hé s6 Nito 6,25),
phuaong phap Soxhlet, TOTCN 848:2006 va AOAC 986.25.
Két qua dugc tinh theo % khéi lugng tuoi.
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2.2.2. Chudn bi méu khé

Trudc khi st dung, vé qua ca phé tuaci dugc ra dong &
nhiét d6 phong, sau d6 rdia sach 3 1an bang nudc cat, dé
rao va sdy bang thiét bi sdy bam nhiét két hgp héng ngoai
& nhiét dé 50 + 0,5°C va d6 am tuang ddi cta khéng khi
28 - 30% dén khdi lugng khéng ddi (5 gid 40 phut) [14].
Mau sau khi sdy kh6 dugc xay nhé bang may xay kho va
ray bang sang ray kich thudc 1,0mm. Mau sau khi xay
dugc dung trong tui zip PA (250 g/tui) va bado quan trong
ta dong & -20°C dén khi sirdung (trong vong 12 thang).

2.2.3. Xdc dinh dé @m cia mau khé

Say c6c trong tu say & nhiét d6 105°C dén khoi lugng
khéng déi, dung can phan tich xac dinh khéi luong céc
mo (g). Cho mot lugng bot vi bao nhat dinh vao céc say,
dem di can trén can phan tich, ghi nhan khéi lugng, khi
dé téng khéi lugng céc va mau la m; (g). Ti€p theo, dat
c6c sdy vao tu sdy & nhiét d6 105°C dén khoi luong khong
déi (trong 5 gid). Sau do, 18y c6c sdy cho vao binh hut am
khoang 30 phat, can c6c mau da say. Khi do, khoéi lugng
c6c va mau sdy la m,(g) [15].

Tinh d6 z“im (W) nhu sau:

W= T 2 % 100 (%)

Trong do:

mo: Khoi lugng cbc sau khi say dén khoi lugng khong
dai (g)

m1: Khéi lugng coc va mau trudc khi say (g)

m,: Khéi lugng c6c va mau sau khi say dén khéi luong
khéng ddi (g)
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2.2.4. Anh huéng cia diéu kién chiét méu kho

Anh huéng cta dung mai chiét

Can 1,0g mau vé qua ca phé khé vao 6ng ly tam 50mL,
sau d6 dung 6ng dong 40mL cac dung mdi gobm nudc,
EtOH (20%, 40%, 60%, 80%, 100% thé tich (V) va MeOH
(20%, 40%, 60%, 80%, 100% V) vao 6ng va day kin. Tién
hanh chiét trong bé 6n nhiét & nhiét do6 50°C trong 30
phuat [13].

Anh huéng caa phuong phdp chiét

Can 1,0g mau vé qua ca phé khé vao 6ng ly tam 50mL,
sau d6 dung 6ng dong dong 40mL dung moi da dugc lua
chon vao 6ng va day kin. Tién hanh chiét bang 03 phuong
phap khac nhau: (1) chiét trong bé én nhiét & nhiét do
50°C trong 30 phut; (2) chiét ho trg siéu am & mat d6 cong
suat siéu am 200W/L, tan s6 40kHz, nhiét d6 50°C trong
30 phat; (3) chiét hé trg vi séng & cong suat 450W, thoi
gian buc xa 5 gidy/phut trong 30 phut [13]. Cac qua trinh
chiét khéng thuc hién khuay va lac.

Anh huéng cta cdc théng sé chiét

Can 1,0 g mau vo qua ca phé khé vao éng ly tam 50mL,
sau d6 dung 6ng dong dong 20mL dung moi chiét da
dugc lua chon va day kin. Tién hanh chiét bang phuong
phap da dugc lua chon & cac nhiét doé khac nhau 30, 40,
50, 60, 70, 80°C trong 20 phut, ty 1é dung moi/nguyén liéu
khac nhau 10, 20, 30, 40mL/g & nhiét d6 da dugc lya chon
trong 20 phut va thaoi gian chiét khac nhau 10, 20, 30, 40
phut & nhiét d6 va ty 1é dung méi/nguyén liéu da duoc
Iua chon.

Qua trinh chiét dugc lap lai 4 lan & diéu kién phlu hop
nhat dé thu nhan téi da chat mau anthocyanin trong vo
qua ca phé, dich chiét 4 1an (4x20mL) dugc gom lai dé xac
dinh ham lugng anthocyanin téng trong vé qua ca phé
tuci lam co s& danh gia su phu hgp cla diéu kién chiét
dugc lua chon.

Sau khi chiét, mau dugc lam ngudi nhanh bang cach
ngam trong nudc lanh (4 - 6°C) r6i dem di loc bang gidy
loc dinh lugng Newstar 11um dé thu héi dich chiét va
dinh luong vé cling thé tich bang cac dung méi tuang
Ung. Dich chiét dugc bao quan & -20°C dé 6n dinh cho
qua trinh phan tich ti€p theo.

2.2.5. Phén tich ham Iuong anthocyanin téng,
phenolic téng va kha ndng chéng oxy héa khir sdt cia
VO qud ca phé

Phan tich ham lugng anthocyanin téng

TAC clia vé qua ca phé tugi dugc xac dinh bang phuong
phap do mau st dung may UV-VIS [16]. Cu thé, hut 500uL
dich chiét vao binh dinh muic 5mL, dinh muc [én 5mL bang
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dung dich dém KCI/HCI pH 1,0. Quy trinh tuong ty thuc
hién d6i vai dung dich dém Natriacetat pH 4,5. Do quang
phé hai mau trén may UV-VIS vung ti ngoai A = 520nm va
A = 700nm. Ham lugng (HL) anthocyanin téng (mg/kg CK)
dugc tinh theo cong thuc sau:

HL

. [ M9anth i
anthocyan|n<w>
9dich chiét tho

[ (Absszonm'AbSmOnm)me

xMWxDF
'(AbSSZOnm'AbSmOnm)pH4.5] 1 /
= X
exL X

Trong d6: Abssyonm Va Abszoonm la d6 hap thu clia mau
tai budc song 520nm va 700nm & pH = 1,0 va pH =45,
MW la khoi lugng phan ti clda cyanidin-3-glucoside
(449,2g/mol), DF hé s6 pha loang, €: hé sé hap thu phan
tdr (26900L/mol.cm) cho cyanidin-3-glucoside, L la chiéu
dai cuvet (1cm), x la nbng d6 dich chiét anthocyanin tho
(mg/mL), thay déi theo diéu kién chiét.

Phan tich ham lugng phenolics téng sé (TPC)

Hut 0,5mL dich chiét tron vai 2,5mL thudc thi Folin-
Ciocalteu 10% (v/v) trong nudc cat, dé én dinh trong 6
phut. Sau d6, thém vao 2mL dung dich Na,CO; 7,5% (w/v)
trong nudc cat va U trong bong t6i & nhiét dé phong
trong 1 gid. DO héap thu ctia hén hgp dugc do 6 765nm su
dung may quang phé UV-Vis. Gallic acid dugc st dung
lam chat chuan. Ham lugng phenolics téng s6 dugc biéu
dién tuong duong véi mg acid gallic/g chat khé (mg
GAE/g chat kho) [17].

Kha néng kha st (FRAP)

Chuan bi 03 chat tha phan (ng gom Chat th A:
300mM dung dich dém acetate trong nudc cat, pH 3,6.
Chat thd B: 10mM TPTZ (2,4,6- dung dich tripyridyl-s-
triazine) trong HCl 40mM. Chéat thr C: 20mM dung dich
FeCls.6H,0 trong nudc cat. Chat thr phan ting FRAP dugc
chuén bi ngay truéc méi thi nghiém bang cach tréon 03
chatthi A, Bva Ctheo ty 1€ 10: 1: 1. Tiép dd, tron 0,15mL
dich chiét vai 2,85mL dung dich chat thr FRAP va G trong
béng téi & nhiét dé phong trong 30 phut. D6 hap thu cla
hén hgp dugc do & budc song 593nm st dung may
quang phé UV-Vis. Két qua dugc biéu dién tuang ducng
mg trolox (TE)/g chat kho [18].

Hiéu suat chiét TAC, TPC va FRAP dugc tinh dua trén
gia tri dat dugc & diéu kién chiét lua chon phu hgp so véi
gid tri tuong Ung trong vo qua ca phé tuoi (%).

2.3. XU ly s6 liéu thuc nghiém

T4t ca thi nghiém dugc 1ap lai 3 1an. Két qua dugc phan

tich bang phan mém SPSS phién ban 22.0 va dugc thé
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hién la trung binh +dé léch chudn. So sanh théng ké dugc
thuc hién bang phan tich phuong sai mét chiéu (One-way
ANOVA) va kiém dinh Duncan. Gia tri p < 0,05 chi ra c6 su
khac nhau c6 y nghia théng ké gitra cac thi nghiém.

3. KET QUA VA THAO LUAN

3.1. Mét sé thanh phan héa hoc, ham lugng chat mau
anthocyanin téng, phenolic téng va kha nang chéng
oxy hda ciia vo qua ca phé tuoi

Mot s6 thanh phan héa hoc, ham lugng chat mau
anthocyanin téng, phenolic téng va kha nang chéng oxy
héa clia v qua ca phé tuci dugc trinh bay & bang 1. Két
qua cho thay, vé qua ca phé tuoi la nguyén liéu c6 ham
lugng nudc rat cao (81,06%). Piéu nay c6 thé anh hudng
tich cuc dén kha nang giai phdng anthocyanin khi chiét
tugi nhung yéu cau phai xir ly khé phu hop dé thuan lgi
cho qua trinh bdo quan va chiét (d6 4m v qua ca phé sau
say kho con lai 12,63%). Ham luong nudc cao clng khién
cac cau truc té€ bao mém hon, tao diéu kién thuan lgi cho
dung méi tiép can va pha vé mang té bao, tur dé tang hiéu
suat chiét [16].

Bang 1. Mot s6 thanh phdn hda hoc, ham lugng chat mau anthocyanin
tdng, phenolic tong va kha ndng chdng oxy hda clia vo ca phé tuoi

Thanh phan Ham lugng TAC, TPC Ham lugng
héahoc | (% khéi lugng tuoi) | va FRAP
D6 4m 81,06+ 0,15 TAC 15,63mg/kg CK
Protein 1,31£0,03 TPC 13,73mg GAE/g CK
Lipid 0,19+0,01 FRAP 17,99mg TE/g CK
Tro 0,76 £0,01
Carbohydrate 16,69 = 0,11

Ghi chii: Két qua thé hién gid tri trung binh + dg léch chudn. GAE: tuong
duong acid gallic, TE: tuong duong trolox, CK: chdt kho.

Protein va lipid déu c6 thé anh hudng dén hiéu suat
chiét xuat anthocyanin do kha nang tuong tac véi cac hgp
chat phan cyc. Protein c6 thé lién két véi anthocyanin
thong qua lién két hydro va tuang tac ky nudc, dan dén
hinh thanh phuc hgp hoac két tua, lam gidam hiéu suat
chiét cng nhu anh hudng dén mau sac dich chiét. Lipid
véi duoi acid béo dai khong phan cuc, cé xu huéng tu tap
hop thanh cac méi truong ky nudc, tu dé can tré su tham
nhap cda dung méi phan cyc nhu ethanol vao mé thuc
vat, han ché su hoa tan va khuéch tan clia anthocyanin
[16, 19]. Tuy nhién, vd qud ca phé tugi cé ham lugng
protein (1,31%) va lipid (0,19%) déu & muc rat thap. Diéu
nay lam giam kha nang tao lién két ky nudc hodc phtc
hop véi anthocyanin cling nhu méi trudng ky nudc do
lipid tao ra, tir d6 han ché cac tac dong bat loi dén qua
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trinh chiét tach. Mot nghién ctu khac cho thay la cay mat
gau cé ham lugng protein (23,25%) va lipid (3,53%) cao
hon nhiéu so vGi vo qua ca phé nén sé khong ¢ lgi trong
viéc duy tri hiéu suat chiét anthocyanin [20].

Ham lugng tro la nhiing chat vé co sau khi d6t chay
hoac oxy héa hoan toan chat hitu co trong mau. Tro trong
vO qua ca phé tuai cé gia tri trung binh 0,76%, cho thay
mot lugng nhat dinh ion kim loai ton tai trong cau tric vo.
Mét s6 kim loai ning c6 thé xuc tac su phan hay
anthocyanin, trong khi cac ion kim loai kiém hoac kiém
thé cé thé anh hudng dén trang thai can bang mau cla
anthocyanin théng qua pH hoac hinh thanh phuc véi
nhédm hydroxy [16, 19]. So sanh v&i nguyén liéu khac, ham
lugng tro trong vo qua ca phé thap hon so véi vo qua ca
cao c6 ham lugng tro trung binh 1a 2,30% [21]. Diéu nay
cho thdy vé ca phé chua it khoang hon, dong thai cling
c6 thé it nguy co anh hudng dén anthocyanin ti khoang
chat hon trong mét sé diéu kién chiét nhat dinh.

Vé qua ca phé tuci c6 ham lugng protein, lipid va tro
thap. Tuy nhién, ham lugng carbohydrate kha cao
(16,69%), chu yéu bao gom cellulose, hemicellulose va
pectin la nhiing thanh phan cdu thanh chat xo thuc vat.
Su hién dién cla chat xo & muc cao cé thé tao nén mét
ma tran cau trdc chat ché, tor d6 han ché su khuéch tan
cUa anthocyanin ra khoi té bao trong qua trinh chiét néu
khong c6 qua trinh x( ly trudc khi chiét. Bén canh d6 mot
s6 nghién ctru cling chi ra rang pectin c6 thé gop phan 6n
dinh anthocyanin trong dung dich sau chiét, giip giam
t6c dd oxy hoa va han ché su bién déi mau sac trong qua
trinh bdo quan [22].

Bang 1 cho thay, TAC clia vo qua ca phé tuoi dugc xac
dinh la 15,63mg/kg CK, thap hon so véi ham lugng
anthocyanin téng trong ba nho la 0,31mg/g CK [14],
trong ct hanh tim 1a 24,17mg/100g CK [11] va trong cu
khoai lang tim khodng 209mg/100g CK [7]. TPC va FRAP
clia v qua ca phé tuai cling dugc xac dinh tuong Ung la
13,73mg GAE/g CK va 17,99mg TE/g CK. Do d6, vd qua ca
phé tuoi la mét ngudn giau anthocyanin va chat chéng
oxy hoa ty nhién, doi dao, gia ré, tai tao va bén viing cho
phét trién nén kinh té€ tuan hoan.

3.2. Anh huéng ctia dung méi chiét dén kha nang chiét
chat mau anthocyanin téng, phenolic téng va kha
nang chéng oxy héa tirvé qua ca phé

Anh huéng ctia dung méi chiét dén kha nang chiét TAC,
TPC va FRAP cla vé qua ca phé dugc thé hién & hinh 2. Két
qua cho thay, trong cac dung méi khao sét, chiét bang
dung méi ethanol 40% V cho két qua TAC (3,84mg/kg CK),
TPC (6,09mg GAE/g CK) va FRAP (11,29mg TE/g CK) khac
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biét dang ké so véi cac dung maéi con lai. Dung méi ethanol
80%V cho két qua TAC (4,01mg/kg CK) khéng co su khac
biét so vGi dung méi ethanol 40%V, tuy nhién két qua TPC
(4,67mg GAE/g CK) va FRAP (6,69mg TE/g CK) lai thap han
dang ké (p < 0,05) so v6i dung moi ethanol 40%. Vi vay, dé
gidm chi phi dung méi, ddm bdo an toan cho nguoi st
dung va moi trudng, ching t6i dé xuat lua chon dung méi
ethanol 40%V d@é chiét tach anthocyanin tir vé qua ca phé
cho Ung dung tiép theo. K&t qua nghién clu nay cling
tuong dong vai cac két qua nghién cdu trude day la dung
moi va néng dé dung maoi ethanol c6 anh hudng Ién dén
kha nang chiét chat mau anthocyanin turkhoai lang tim [7],
vo khoai lang tim [23] va cd hanh tim c6 hé trg siéu am [11]
bdi vi ching anh hudng dén dé phan cuc ctia dung méi
(d6 phan cuc clia nudc, ethanol va methanol tuong uéng
la 9,0; 5,2 va 5,1), yéu t6 quyét dinh dén kha nang hoa tan
anthocyanin vao dung mai [6]. Khi tdng nong dé dung méi
ethanol thi kha nang chiét chat mau anthocyanin cling
tang, sau d6 gidm hoac dat trang thai can bang. Nghién
ctu cho thay, ndng dé ethanol 60%V la t6t nhat dé chiét
tach chat mau anthocyanin tur vé khoai lang tim [23].
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Hinh 2. Anh huéng cla dung mdi chiét dén kha nang chiét chit mau
anthocyanin tong, phenolic tong va kha ndng chdng oxy hda khi sat cia vo
qud ca phé

Ghi chd: Cac chit cdi khac nhau trén cac gt cing mau chira sy khac biét co
y nghia thong ké 6 muc y nghia 5% (p < 0,05). EtOH: ethanol, MeOH:
methanol. GAE: tuang duang acid gallic, TE: tuong duong trolox, CK: chat kho.
3.3. Anh huéng ctia phuong phap chiét dén kha nang
chiét chat mau anthocyanin téng, phenolic téng va
kha nang chéng oxy héa tir vo qua ca phé

Anh huéng cta phuong phap chiét dén kha ning
chiét TAC, TPC va FRAP cuia v qua ca phé dugc trinh bay
& hinh 3. K&t qua cho thay TAC, TPC va FRAP khi st dung
phuong phap chiét hé trg vi song va phuong phéap hé trg
siéu am (tuong ung la 2,5 - 3,12mg/kg CK; 8,76 -10,56mg
GAE/g CK; 9,43 - 11,94mg TE/g CK) cao hon so véi strdung
phuong phap truyén théng (tuong Ung la 1,0mg/kg CK;
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8,02mg GAE/g CK; 8,80mg TE/g CK). Phuong phap chiét
hé trg vi song c6 TAC, TPC va FRAP cao hon phuong phap
truyén théng la do buic xa vi song tac dong lén cac phan
t phan cuc (H;0, ethanol) tao dao ddng quay xung quay
truc clia chung, dao déng nay lam sinh nhiét va tang
nhanh nhiét do tu trong tam vat liéu ra ngoai. Nhiét sinh
ra cuc bo tao su chénh léch ap suat I16n lam pha vé cau
trac t€ bao thuc vat, tir dé lam dich chuyén cac hop chat
trong té bao ra ngoai. Tuy nhién, dé phu hgp véi thiét bi
chiét quy mé 1én trong céng nghiép nén lua chon
phuaong phép chiét ho trg siéu am dé thu nhan chat mau
anthocyanin tir vo qua ca phé [13]. Két qua nghién ctu
nay cling phu hgp vai két qua nghién ctu trudc day cho
thay phuong phép chiét hé trg vi séng c6 kha nang chiét
chat mau anthocyanidin tir nho den, dau nanh den, ca rét
den va gao den cao hon so véi phuong phap chiét truyén
thong tir 1,2 dén 3,0 lan [24], trong khi dé phuong phéap
chiét ho trg vi séng va siéu am c6 kha nang chiét hgp chat
phenolic, saponin va alkaloid tir vé qua cacao t6t hon so
vGi phuang phap chiét truyén théng [13].
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Hinh 3. Anh hung ctia phuong phép chiét dén kha nang chiét chit mau
anthocyanin tong, phenolic tong va kha nang chdng oxy hoa khir st cta vo
qua ca phé

Ghi chi: Gac chit cdi khac nhau trén cac ct cing mau chi ra su khac biét co
¥ nghia thdng ké & mdc y nghia 5% (p < 0,05). GAE: tueng duong acid gallic,
TE: tuang duang trolox, CK: chat kho.
3.4. Anh huéng ctia cac thong sé chiét dén kha niang
chiét chat mau anthocyanin tdng, phenolic téng va
kha nang chéng oxy héa ctia vé qua ca phé

Nhiét do chiét anh huéng dén dé nhét ciia dung méi
chiét, khi tang nhiét d6 chiét thi d6 nhét ciia dung moi
chiét giam, tir d6 tang kha nang khuéch tan va hoa tan
cUa chat tan vao dung méi. Tuy nhién, khi nhiét do chiét
tang cao thi cac hgp chat kém bén nhiét dé bi phan hay
lam chdng bi tén that trong qua trinh chiét va tiéu tén
nhiéu nang lugng, tir d6 tang chi phi va tang lugng khi
thai carbon [23]. Bén canh d6, ty 1é dung mdi/nguyén liéu
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va thdi gian chiét cling anh hudng dén kha nang khuéch
tan va hoa tan cla chat tan vao dung méi, do dé lam tang
hiéu suat chiét chat tan. Tuy nhién, khi tang ty 1é dung
moi/nguyén liéu va thai gian chiét ciing tiéu ton lugng
dung moi chiét va nang lugng trong qua trinh chiét cling
nhu dé loai béd dung moéi sau khi chiét nhiéu hon, tir d6
l[am tang chi phi va tang lugng khi thai carbon [25]. Vi vay,
khao sat dé lua chon dugc nhiét dé chiét, ty 1é dung
moi/nguyén liéu va thai gian chiét phi hop 1a hét stic can
thiét va c6 y nghia Ion.

Anh hudng cta nhiét do chiét, ty |é dung méi/nguyén
liéu va thoi gian chiét dén kha nang chiét TAC, TPC va
FRAP clia vo qué ca phé dugc thé hién tuong (g trén
hinh 4,5 va 6.
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Hinh 4. Anh huéng clia nhiét d chiét dén kha ndng chiét chat mau
anthocyanin tong, phenolic tong va kha ndng chdng oxy hda khi sat cia vo
qua ca phé

Ghi chd: Cac chit cdi khac nhau trén cac gt cing mau chi ra sy khac biét co
y nghia thdng ké 6 mdc y nghia 5% (p < 0,05). GAE: tuong duong acid gallic,
TE: tuang duang trolox, CK: chat khé.

Hinh 4 cho thay, TAC tang khi tang nhiét dé chiét tu
60°C lén 70°C va 80°C (lan lugt la 6,33, 7,33, 7,66mg/kg
CK) nhung khéng c6 su khac biét dang ké (p < 0,05). Trong
khi d6, TPC tang dan khi nhiét d6 chiét tang tir 30°C dén
80°C, nhung TPC & nhiét d6 60°C (5,83mg GAE/g CK) thap
hon kha dang ké so véi & nhiét do 70°C va 80°C. Tuy nhién,
FRAP & 60°C so véi 70°C va 80°C khong khac biét dang ké
(Ian luot 13 10,78; 1,32; 11,91mg TE/g CK). Do vay, dé tiét
kiém chi phi nang lugng cho qua trinh chiét tach nén lua
chon nhiét d6 chiét 60°C.

Hinh 5 cho thay, khi tang ty 1é dung moi/nguyén liéu
tUr 10 [én 40mL/g thi TAC cling khac nhau, cu thé khi tang
tu 10 [én 20mL/g thi TAC tang nhanh (tuong Ung la 4,66
va 9,55mg/kg CK), nhung khi tang tu 30 Ién 40mL/g thi
TAC lai c6 xu hudng giam (tuong Ung la 9,0 va 8,88mg/kg
CK) nhung khéng cé su khac biét cé y nghia théng ké
(p < 0,05). Trong khi &6, TPC va FRAP ciing khéng ¢6 sy
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khac biét dang ké khi tang ty 1é dung méi/nguyén liéu ti
30mL/g |én 40mL/g. Diéu nay cho thay khi tang ty 1& dung
moi/nguyén liéu ti 30 1én 40mL/g thi qua trinh chiét da
dat dén trang thai can bang, nghia la sy khuéch tan va
hoa tan chat tan clla dung moéi da dat cuc dai. Vay nén, dé
tiét kiem dung méi, giam chi phi thu hoi va thai gian cho
viéc loai béd dung mai, chon ty Ié ciia dung moi/nguyén
liéu la 20mL/g.

14 mPlenolics BFRAP  mAnthocyanins

b H -
12 b ¢
1 b b
10 b
9 a 9
a
a
5 o
3 3
1
0
10 20 30 40

Ty 1¢ dung médi/nguyén li¢u (mL/g)

o w = =
o = o o
= i~
Anthocyanins (mg/kg CK)

=
IS

o

Phenolics (mg GAE/g CK) va FRAP (mg TE/g CK)
-

<

Hinh 5. Anh huéng cda ty 1é dung moi/nguyén liéu dén kha ning chiét
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cliavo qua ca phé

Ghi chti: Cac chif céi khdc nhau trong cling mot ¢6t chi ra sw khac biét ¢6 y
nghia thdng ké & mic y nghia 5% (p< 0,05). GAE: tuong duang acid gallic,
TE: tuang duang trolox, CK: chat kho.
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Hinh 6. Anh huéng clia thoi gian chiét dén kha nang chiét chat mau
anthocyanin tong, phenolic tong va kha nang chdng oxy hoa khir st cta vo
qua ca phé

Ghi chui: Cac chif céi khac nhau trong cling mot ¢dt chi ra su khac biét ¢ y
nghia thdng ké & muic y nghia 5% (p < 0,05). GAE: tuong duong acid gallic,
TE: tuong duong trolox, CK: chat kho.

Hinh 6 cho thay, khi tang thai gian chiét thi TAC thu
dugc tang lén va dat cao nhat trong khoang tur 20 dén 30
phut (12,66mg/kg CK), nhung khi tiép tuc tang thoi gian
chiét dén 40 phut thi TAC lai gidm xudng con 11,11mg/kg
CK. Nguyén nhan la do qua trinh khuéch tan va hoa tan
cac hop chat nay vao dung moi xay ra nhanh. Tuy nhién,
néu kéo dai thdi gian chiét thi anthocyanin c6 thé bi phan
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huy hodc oxy hoa, dan dén ham lugng trong dich chiét
gidm. Bén canh do6, TPC va FRAP cling tang khéng déng
ké khi kéo dai thoi gian chiét dén 40 phut (tuong tng
11,43mg GAE/g CK va 13,82mg TE/g CK). Do vay, dé dat
dugc ham lugng chat mau anthocyanin cao nhat va tiét
kiém chi phi nang lugng, chon thai gian chiét hé trg siéu
am phu hgp nhat 1a 30 phat.

Két qua nghién ctru nay ciing tuong déng véi cac két
qua nghién ctu truéc day vé chiét tach chat mau
anthocyanin tir khoai lang tim [7] va ti ct hanh tim c6 ho
trg siéu am [11] la khi tang nhiét do chiét, ty 1& dung
moi/nguyén liéu va thdi gian chiét thi kha nang chiét chat
mau anthocyanin tang, sau dé gidm hodc dat trang thai
can bang.

Nhu vay, diéu kién chiét chat mau anthocyanin ti vo
qua ca phé phu hgp nhat cho (ing dung tiép theo la si
dung dung méi ethanol 40%V, phuong phép chiét hé trg
siéu am & nhiét do 60°C, ty Ié dung moi/nguyén liéu
20mL/g va thdi gian 30 phut. G diéu kién nay, hiéu sudt
chiét TAC, TPC va FRAP dat dugc tuong tng la 81,0%,
83,25% va 69,13% so véi vo qua ca phé tuci. Diéu nay cho
thay diéu kién chiét dugc dé xuat trong nghién ctiu nay &
muc c6 thé chap nhan.

Tuy nhién, két qua khao sat anh hudng clia cac théng
s6 tac dong chinh (nhiét dé chiét, ty 1&é dung moi/nguyén
liéu va thoi gian chiét) dén kha nang chiét TAC, TPC va
FRAP tur vo qua ca phé cho thdy ca ba théng s6 nay déu cé
anh hudng dang ké dén kha nang chiét TAC, TPC va FRAP
turvo qua ca phé. Do vay, nghién clu tiép theo sé tién hanh
t6i uu hoa cac thong s6 anh hudng dé danh gia su tuong
tac gilra cac yéu t6 bang phuong phap bé mat dap tng
nham dat hiéu suat chiét TAC, TPC va FRAP cao hon.

4. KET LUAN

Ké&t qua nghién ciu cho thay vo qua ca phé tuai co
ham luong nudc rat cao (81,06%), ham lugng
carbohydrate kha cao (16,69%) nhung ham lugng protein
va lipid & muic rat thap (tuong tng 1,31 va 0,19%), con
ham lugng tro & muc trung binh (0,76%). TAC, TPC va
FRAP clla vé qua ca phé tuci khd cao (tuong Ung
15,63mg/kg CK, 13,73mg GAE/g CK va 17,99mg TE/g CK).
Diéu kién chiét chat mau anthocyanin tur vo qua ca phé
phu hop nhat cho tng dung tiép theo dugc dé xuat la su
dung dung méi ethanol 40%V, phuong phép chiét hé trg
siéu am & nhiét do 60°C, ty I&é dung mdi/nguyén liéu
20mL/g va thdi gian 30 phut.
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