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TOM TAT

Polyphenol trong vo hdng (Diospyros kaki L.) 1a nhém hop chat c6 gia tri sinh hoc, dac biét lién
quan dén kha ning chdng oxy héa, nhung ngudn nguyén liéu ndy van chua dwoc khai thac hiéu qua.
Nghién ctru duge thuc hién nhim danh gia kha nang st dung dung mdi eutectic sau (deep eutectic
solvent, DES) dé thu nh4n polyphenol tir vé hong, ddng thoi x4c dinh didu kién chiét thich hop va danh
gia hoat tinh chéng oxy hoa cua dich chiét. Két qua cho thay hé choline chloride/acid lactic (ChCI/LA)
v6i 30% nude bd sung, ty 1& nguyén li¢u/dung mdi 1/40 (w/v) va thoi gian xtr Iy 120 phat ¢ 70 °C cho
hiéu qua t6t nhat. O dleu kién nay, ham luong polyphenol tong dat cao gap 6,8 1an va hoat tinh bat giir
gbc tr do DPPH cao gép 1,6 1an so v6i khi sir dung ethanol 70% trong cung diéu kién chiét. Phan tich
FTIR cho thay qua trinh xtr 1y bang DES 1am thay d6i mot s6 dic trung cau tric cia dich chiét, thé hién
qua sy xuat hién va thay doi cudng do ciia cac dai hap thy lién quan dén nhom chire. Nhing két qua thu
dugc cho thay ChCl/LA c6 kha ning nang cao hiéu qua thu nhan cac hop chét polyphenol tir vo hong
va c6 thé duoc xem xét nhu mot hé dung moi theo hudng than thién hon véi méi truong trong qua trinh
khai thac hop chét c6 hoat tinh sinh hoc tur phu phém thure vat.

Tir khéa: Dung moi eutectic sau, hoat tinh khang oxy héa, polyphenol, trich ly, vo hong.

1. MO PAU

Qua hong (Diospyros kaki L.) 1a loai qua dugc trong phd bién tai mot sd qudc gia chau A nhu Han
Qudc, Trung Qudc va Nhat Ban. Bén canh gia tri dinh dudng, qua hdng con chira nhiéu nhém hop chit
¢6 hoat tinh sinh hoc, bao gom carotenoid, vitamin va cc hop chat phenolic. Cac thanh phan nay duoc
quan tdm nho kha ning chdng oxy hoa va nhiing loi ich tiém ning ddi voi stc khoe [1]. Trong sé do,
proanthocyanidin, dic bi€t la tannin ¢6 dac, dugc xem la mot trong nhitng nhom chat dong gop dang ké
vao hoat tinh chong oxy hoa cta qua hong béng chu v, phan vo thuong bi loai bo trong qua trinh ché
bién nhung van chira mét lugng dang ké polyphenol, cho thdy day 1a ngudn nguyén lidu tiém ning dé
thu nhén cac hop chat c6 gia tri sinh hoc [2].

Polyphenol 14 nhém hop chét thyc vat da dang vé cau triic, ddc trung boi sy hién dién cua cac
nhém hydroxyl trén khung vong thom. Dic tinh ciu triic nay lién quan mat thiét dén kha ning tham gia
cac phan g chdng oxy hoa ciia ching. Nhiéu nghién ctru da ghi nhan méi lién hé giira polyphenol voi
kha ning bao vé té bao trudc tac dong ctia cac gde tu do, dong thoi cho thay tiém ning ctia nhém hop
chét nay trong viéc hd trg giam nguy co lién quan dén mot s bénh man tinh nhu bénh tim mach, ung
thu, lodng xuong va dai thio dudng [3]. Vi vdy, viéc phat trién cac phwong phap phi hop nhim thu
nhan polyphenol tir ngudn nguyén lidu thuc vét dang nhan duoc nhiéu sy quan tam.

Trong nhirng ndm gan day, dung moi eutectic sau (deep eutectic solvent, DES) duoc nghién ctu
nhu mot hudng tiép can thay thé cho mot sb dung méi hiru co truyen thong trong qua trinh chiét xuat
hop chét c6 hoat tinh sinh hoc. DES thuong dugc tao thanh tir sy két hop gitra chét nhan lién két hydro
va chat cho lién két hydro, tao nén hé dung méi ¢ cac dic tinh héa 1y phu hop cho qua trinh hoa tan va

51


mailto:haitc@huit.edu.vn

Huynh Thi Lé Dung, Nguyén Hoang Truc, Tiéu Trong Tin, Nguyén Dwong Thién Tu, ...

thu nhan nhidu nhém hop chit khac nhau. So vi mot sé dung méi truyén thong, DES ¢6 wu diém vé do
bay hoi thap, khéa nang diéu chinh tinh chat thong qua viéc lya chon cac thanh phan cau tao va quy trinh
dicu ché twong doi don gian [4].

Hiéu qua ctia DES trong thu nhan hop chét phenolic da dwgc ghi nhan trén nhiéu ngudn nguyén
liéu thyc vat. Ching han, viéc sir dung DES dé chiét polyphenol tir vo anh dao (Prunus cerasus) cho
hiéu quéa cao hon so v&i phuong phap chiét sir dung ethanol truyén thong [4]. Mot nghién ctru khac
khi khao sat cac hé DES khac nhau dé thu nhan polyphenol tir vo mit ciing ghi nhan sy khac biét dang
ké vé ham luong polyphenol tong gitta cac hé dung méi, véi TPC cua dich chiét ndm trong khoang
70,86-146,69 mg GAE/g CK; trong khi mot sé hé DES cho gia tri TPC tir 92,36 dén 156,17 mg
GAE/g CK [5].

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu
2.1.1. Nguyén liéu

Vo hong (Diospyros kaki L.) dugc st dung lam nguyén liéu nghién ctru dugc thu mua tai co s&
san xuat hong treo gié Cau Bat Farm, ba Lat. Sau khi thu mua, vo hong dugce ria bang nude dé loai bo
tap chét, sau d6 rao nudc va say & 60 °C trong 7 gio dén khi d6 am giam xudng dudi 10%. Mau sau siy
dugc xay nhoé va rdy qua ray c6 kich thudce 0,5 mm. Bot vo hdng thu dwoc duge chira trong tii zip ¢b
khoa kéo va dugc bao quan trong ti mat cho dén khi tién hanh thi nghiém.

2.1.2. Héa chat

Choline chloride (ChCl) (>98%, An Do), glycerol (Gly) (>99%, Trung Quoc) ethylene glycol
(EG) (Trung Qudc), acid lactic (LA) (Trung Qudc), acid citric (CA) (Trung Qudc), Trolox (acid 6-
hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic) (>97%), DPPH (2,2-diphenyl-1-picrylhydrazyl)
(>90%), ABTS (2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (>99%), thubc thir Folin-
Ciocalteu, acid gallic tinh khiét, sodium carbonate (Na,CO3) 7,5%, ethanol 96% (Viét Nam). Toan bd
hoa chat duoc sir dung déu dap tng tiéu chuan can thiét cho cac phép phan tich trong nghién ciru.

2.2. Phwong phap nghién ciru
2.2.1. Chudn bj dung méi eutectic sdau

Céc loai dung méi DES duoc diéu ché bang cach phdi tron choline chloride (chit nhan lién két
hydro (hydrogen bond acceptor, HBA), mét trong s6 cac loai cht cho lién két hydro (hydrogen bond
donor, HBD) nhu glycerol, ethylene glycol, acid lactic va acid citric theo ty 1¢ mol 14 1:2 va nudc. Hon
hop DES dugc dun khudy bang bép khudy tir & 80°C trong 2 gid. Sau d6, hdn hop dung dich dugc dé
ngudi ¢ nhiét d6 moi truong va bao quan trong ngin mat ta lanh. Hon hop sé duoc st dung sau khi pha
ché it nhét 12 gio.

2.2.2. Thu nhdn polyphenol tong va danh gia hoat tinh khang oxy héa tir vo hong sir dung dung méi
eutectic sdu

Mau bot vo hong (0,5 g) duoe chuyén vao cde thuy tinh co dung tich 100 mL va phdi tron véi
DES theo ty 1¢ nguyén liéu/dung méi 1/20 (w/v). Hon hop dugc chiét trong bé on nhiét & 60 °C, toc do
lic 150 rpm trong 60 phut. Sau khi két thiic qua trinh chiét, hdn hop dugc loc dé thu dich chiét, sau do
str dung cho céac phép xac dinh TPC, DPPH va ABTS.

Céac thi nghiém duoc tién hanh khao sat don yéu td, chi thay d6i mot thong s6 va cb dinh cac thong
s0 con lai. Trude tién, khao st loai dung moi DES st dung duge thuc hién véi 4 loai dung moi gom
ChCl/glycerol (ChCl/Gly), ChCl/ethylene glycol (ChCIVEG), ChCl/acid lactic (ChCI/LA) va ChCl/acid
citric (ChCI/CA). Céac thong sb con lai duge ¢ dinh. Tiép theo, khao sat lugng nude bd sung vao DES
v6i 5 muc 1a 10%, 20%, 30%, 40% va 50%. Ké dén, ty 1¢ nguyén liéu/dung méi dugce xem xét vai cac
nghiém thire lan luot 1a 1/10, 1/20, 1/30, 1/40, 1/50 (w/v), trong khi loai dung méi DES va luong nude
b6 sung duoc Iya chon tir hai khao sat trude. Cudi ciing, yéu to thoi gian xir 1y duge khao sat véi cac
mirc 30, 60, 90, 120, 150 va 180 phut & nhiét d6 60 °C, giit nguyén loai DES, luong nudc bd sung va ty
1€ nguyén li¢u/dung méi.
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2.2.3. Banh gia hiéu qua cua phwong phap trich ly bang dung méi eutectic sdu va phwong phdp trich
ly bang ethanol

Tai diéu kién pht hop da duogc lya chon tir thi nghiém ¢ ndi dung 2.2.2, mau vo héng duoc tién hanh
trich ly thu lay dich chiét x4c dinh cac gia tri ham muc tiéu gdm ham lugng TPC, kha nang khang oxy hoa
(DPPH va ABTS) va phan b sau trich ly duoc chup hinh kinh hién vi dién tir quét. D6i véi nghiém thirc
dbi chiing, ethanol 70% dugc sir dung thay cho DES, trong khi cac diéu kién chiét dugc duy tri twong
tu cac nghiém thuc str dung DES.

2.3. Phuwong phap phan tich
2.3.1. Xdc dinh ham heong polyphenol tong sé (TPC)

Ham lugng polyphenol tong sé trong dich chiét dugc xac dinh bang thude thir Folin—Ciocalteu
theo phuong phép ciia Denev va Yordanov [6], ¢6 diéu chinh phu hop véi diéu kién nghién ciru. Dich
chiét sau khi pha lodng duoc ldy 1 mL cho vao éng nghiém, tiép theo bd sung 0,5 mL thudc thir Folin—
Ciocalteu va tron déu. Sau 5 phut, thém 1 mL Na.COs 7,5% va tiép tuc phéi tron. Hon hop duoc gitr
trong diéu kién tranh 4nh sang trong 60 phut trudce khi do d6 hip thu tai budc séng 765 nm. Két qua
TPC dugc biéu thi theo mg duong lugng acid gallic trén gam chat khd (mg GAE/g CK).

2.3.2. Panh gid kha néng badt giik goc ti do DPPH (2,2-diphenyl-1-picryl hydrazyl radical)

Kha ning bt gitr gbc tw do DPPH cua dich chiét duoc dénh gia dua trén phuong phap cua Payum
va cong su [7]. Mot thé tich 0,1 mL dich chiét di duoc pha lodng dugc cho vao dng nghiém chira 3 mL
dung dich DPPH. Sau dé, hdn hop dugc bd sung 2,9 mL dung dich thudc thir DPPH va tron déu bang
may vortex. Cac 0 ong nghiém dugc U trong diéu kién tranh anh sang ¢ nhiét do phong trong 30 phut bo
hép thy cta miu dwoc ghi nhan tai budc séng 517 nm. Tir gia tri hap thu thu dugc, kha nang bt gitr gbc
tu do DPPH duoc tinh theo cong thirc (1).

AO_AI

Phan tram irc ché (%) = x 100 (1)

Trong d6, Ao la gia tri pép thu ctia mau déi chimg va A1 1a gia tri hap thu ctia mau dich chiét. Hoat
tinh khang oxy hoa dugc bicu thi dudi dang ham lugng Trolox twong duong, tinh theo mg Trolox trén
gam chat kho (mg TE/g CK).

2.3.3. Xdc dinh hoat tinh khdng oxy héa bang phwong phdp 2,2'-azino-bis (3-ethylbenzthiazoline-6-
sulphonic acid) (ABTS)

Dung dich ABTS duoc chuén bj theo phwong phép cua Elouafy va cong su [8]. Trudc tién, dung
dich ABTS duoc tao thanh tir 7,4 mM ABTS va 2,45 mM potassium persulfate (K2S:0s), sau d6 dé
phan tng trong diéu kién tranh 4nh sang & nhiét d6 phong trong 16 gid. Dung dich thu duoc tiép tuc
duoc pha loang béng methanol cho dén khi gia tri do hép thy tai 734 nm dat 0,70 + 0,05. Dung dich nay
dugc sir dung lam thude thir ABTS trong phép phan tich.

Dé tién hanh phép thir, 0,4 mL dich chiét da pha loang dugc chuyen vao 6ng nghiém va phdi hop
v6i 3,0 mL dung dich ABTS d chuén bi. Hon hop dugc tron déu bang may vortex rdi giit trong diéu
kién tranh anh sang ¢ nhiét d6 phong trong 30 phut. Sau thoi gian phan tng, do hap thu dugc do tai 734
nm. Kha nang bat giit goc tw do ABTS dugc xac dinh theo cong thire (2).

x 100 (2)

Phan tram irc ché (%) = 9Be0Pm

Trong d6, ODy, v OD, lan luot 14 gid tri mat do quang OD clia mau thir va mau d6i chimg. Kha nang
khang oxy héa theo ABTS dugc tinh theo mg Trolox/g chat khé (mg TE/g CK).
2.3.4. Phan tich kinh hién vi dién tir quét (SEM)

Cau tric hinh thai bé mat dugc xac dinh bang kinh hién vi dién tir quét (SEM) (Quanta 650 — FEG,
FEI, USA). Mau v6 hong nguyén liéu, mau bi dugc chiét bang ethanol va mau ba dugc chiét bang dung
moi eutectic sdu da dugc say kho, ma mot 16p Pt. Hinh anh dwoc chup véi dién thé 5 kV véi d6 phong
dai 5.000 lan.
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2.4. Phwong phap xir 1y s6 liéu

Mbi nghiém thirc dugc thuc hién 3 1an lap doc 1ap. Dir liéu thu duge duoc tong hop dudi dang gia
tri trung binh va d¢ 1éch chuan (mean + SD). Su khac biét gitra cac nghiém thire duoc kiém tra bang
phan tich phuong sai mot yéu td (one-way ANOVA), tiép theo 1a phép thir LSD v&i mtrc ¥ nghia o =
0,05. Cac phan tich théng ké duoc thuc hién trén phan mém Minitab 19.2 Portable; biéu dd dugc xay
dung bang Microsoft Excel 365.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia loai dung méi DES dén kha ning thu nhan polyphenol tong

Loai dung méi 1a mot yéu td quan trong trong quy trinh trich ly véi DES [9], cac loai dung moi
dugc khao sat 1a ChCl/Gly, ChCI/EG, ChCI/LA va ChCI/CA. Hinh 1 cho thay ham lugng polyphenol
trich ly dugc tir cac loai dung méi khac nhau thay ddi rat rd rét. Ham lugng polyphenol thu dugc tir loai
dung mdi ChCI/LA 14 cao nhét (21,88 + 0,32 mg GAE/g CK). Ham luong nay 16n hon va khéc biét ¢6
¥ nghia théng ké (p < 0,05) so vdi cac loai dung mdi nhu ChCl/CA, ChCI/EG va ChCl/Gly, 1an luot 1a
1,08, 2,60, 3,00 1an (Hinh 1A). Kha ning khang oxy hoa theo phuwong phap DPPH va ABTS ciing c6
quy luat twong tu (Hinh 1B). Piéu nay cho thdy c6 su trong quan thuan giita kha ning khang oxy héa
v6i ham luong polyphenol tong thu duogc. Cu thé, kha ning khang oxy hoa theo DPPH va ABTS cua
dich chiét dugc thu nhan bang dung méi ChCI/LA dat 10,61 + 0,20 mg TE/g CK va 31,14 + 0,38 mg
TE/g CK. Céc gia tri nay cao hon so v6i dung mdi ChCI/CA (1,20 lan theo DPPH va 1,07 lan theo
ABTS), ChCI/EG (1,46 lan theo DPPH va 2,35 lan theo ABTS) va ChCl/Gly (2,08 1an theo DPPH va
3,25 lan theo ABTS).

Su khac biét vé hiéu qua thu nhan polyphenol giira cdc hé DES c6 thé lién quan dén ban chat
ctia cac thanh phan cho lién két hydro (HBD). Mic du cac nghiém thirc déu str dung choline chloride
lam HBA, HBD duoc thay doi gitra glycerol, ethylene glycol, acid lactic va acid citric, tir d6 1am thay
ddi cac dic tinh hoa 1y ciia hé dung méi. Trong nghién ciru nay, cac hé chira acid hiru co cho kha
ning thu nhan polyphenol cao hon hai hé chira alcohol da chtrc. Diéu nay co thé dugc giai thich boi
su khéac biét vé do phan cuc va kha ning twong tac giita dung moi véi cac hop chit phenolic trong
nguyén liéu [10]. Pang chii ¥, ChCI/LA cho hiéu qua cao nhat, trong khi ChCI/CA thip hon. M6t kha
ning 1a d6 nhét ciia hé ChCI/CA cao hon, 1am han ché qua trinh khuéch tan va truyén khéi cua cac
chét tan tir nguyén liéu vao pha dung moéi [11]. Xu huéng nay ciing twong dong véi két qua duogc
Alsaud va cong su [9] ghi nhan khi st dung cac hé DES c6 choline chloride lam HBA dé thu nhan
cac hop chét polyphenol tir 14 tram tra.

30 40
EBDPPH BEABTS
A) (B a
S 2 3 b
»g 1 b i 30 1 § %
[*Ren e 2o
E el I M
E’ LM) 20 s
50 )
25 £5
g< e o9 4
o0 © )
= en s &
g g = C
2= 90 A = a
& ¥ 0 b
: | I C %
ChCl/Gly ChCI/EG ChCI/LA ChCI/CA ChCl/Gly ChCl/EG ChCl/LA ChCl/CA
Loai dung méi Loai dung moi

Hinh 1. Anh huéng cua loai dung méi DES dén ham luong polyphenol tong (A), kha néng khang oxy héa DPPH
va ABTS (B). Cac cot mang céc chir cai khac nhau (* ¢ %) trong cing mét chi tiéu biéu thi su sai khac co ¥
nghia thong ké giita cic nghiém thirc & mirc p < 0,053.
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3.2. Anh huwéng ciia hrgng nuwéc bd sung vao dung méi DES dén kha niing thu nhin polyphenol tong

Vige b6 sung nudc vao dung dich DES giup tang kha nang trich ly polyphenol tong tir vo hong.
Céc mau duoc bd sung nudc déu c6 ham luong polyphenol tong cao hon mau khong bd sung nudc
(Hinh 2A). Khi ham lwgng nudc bd sung tang tir 0% dén 30%, ham lugng polyphenol tong c6 xu huéng
tang. Ham lugng polyphenol téng cao nhat tai lwong nudce bo sung 30% dat 21,95 + 0,41 mg GAE/g
CK, tang 1,68 lan so voi nghiém thirc DES khong thém nude. Tuy nhién, néu ham luong nudc tiép tuc
tang thi ham lugng polyphenol tong lai ¢6 xu hudng giam, song van cao gap 1,16 1an tai mau co lugng
nuée bd sung 40% va 1,12 1an tai mau c6 lugng nudce bo sung 50% so véi mau khong bo sung nude.
Tai hai nghiém thirc lugng nuéc bod sung 40% va 50%, ham lugng polyphenol tong khong co su khac
biét c6 y nghia (p > 0,05). Ciing theo xu hudng do, kha nang khang oxy hoa theo phuong phap DPPH
va ABTS tai lugng nudce bd sung 30% lan luot dat 10,22 + 0,28  mg TE/g CK (cao gép 2,27 1an so véi
dung mo6i khong thém nudce) va 31,99 + 0,76 mg TE/g CK (cao gip 1,94 lan so voi dung moi khong thém
nuaoc) (Hinh 2B). Két qua nay la do qué trinh bd sung nudc gitip giam do nhot cua dung dich, cai thién s
khuéch tan va ting hiéu qua truyén khéi cua cac polyphenol vao trong dung méi [12]. Tuy nhién, néu
lugng nude dugce thém vao du thira s€ 1am giam hiéu suét trich ly do su mét can béng cac lién két hydro
giita HBA va HBD [11]. Quy luét twong tu cling duoc tim thay trong nghién ciru Dabeti¢ va cong su [5].
Nhém tac gia nhan thdy 30% la lugng nuéc bo sung tot nhat dé giam d¢ nhét cho dung moi ChCI/CA va
thu nhan ham luong polyphenol hiéu qua nhét tir nguyén liéu hat va vo nho (Vitis vinifera L. ssp. sativa).
Ngoai ra, Pal va cong su [13] cling cho rang khi b6 sung ham lugng nude trén 30% s& lam giam higu suat
chiét d6i véi cac hop chat polyphenol tir vo hanh tay (Allium cepa L.) bang dung moéi ChCl/Ure.
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Hinh 2. Anh huéng ctia lugng nudce bd sung vao dung méi DES dén ham lwong polyphenol téng (A), kha nang
khang oxy hoa DPPH va ABTS (B). Céc ¢4t mang céc chir cai khac nhau (* b.c.d..) trong cting mot chi tiéu biéu
thi su sai khéc ¢ ¥ nghia théng ké giita cac nghiém thirc & mirc p < 0,05.

3.3. Anh huéng cia ty 1é nguyén li¢gu/dung méi dén kha ning thu nhan polyphenol tong

Ty 1¢ nguyén liéu/dung méi ciing 1a mot yéu to quan trong trong trich ly, do né anh huéng dén
kha ning hoa tan cac chat muc tiéu. Hinh 3A cho théy tai ty 1¢ nguyén liéu/dung méi 1/10 (w/v), ham
lugng polyphenol tong dat 11,74 £ 0,91 mg GAE/g CK. Ham lugng polyphenol tong tiép tuc ting va
dat cao nhat khi ty 1¢ nguyén liéu/dung méi tiép tuc tang dén gid trj 1/40 (w/v), cao gap 2,53 1an so véi
ty 18 1/10 (w/v). Tuy nhién, néu ty 1& nguyén liéu/dung moi tiép tuc ting 1én dén 1/70 (w/v) thi ham
lwong polyphenol tong c6 xu huéng giam con 21,83 + 0,54 mg GAE/g CK. Cung quy luat véi ham
lwong polyphenol tdng, hoat tinh khang oxy héa theo DPPH va ABTS dat cao nhét tai ty 1& nguyén
liéu/dung mdi 1/40 (w/v). Lac d6, kha nang khang oxy hdéa theo DPPH va theo ABTS c¢6 gia tri la 23,35
+0,58 mg TE/g CK va 64,44 + 0,99 mg TE/g CK (Hinh 3B). Dleu nay c6 thé duoc giai thich 1a vi ty 16
nguyén liéu/dung mdi cao lam ting gradient ndng do, gitip ting tdc dd khuéch tan cac phan tir vao dung
moi, tir d6 gitp tang hiéu qua trich ly. Nhung khi dat trang thai can bang, dung méi s& bi bao hoa lam
han ché viéc chiét xudt chat muc tiéu [14], [15]. Két qua nghién ciru trén c6 cing quy luat voi nghién
ctru ctia Pal va cong sy [13] khi ding dung méi eutectic sau ty nhién dé trich ly TPC ¢ vo hanh tay, ham
lwong TPC ting manh & ty 18 1/10 (w/v) dén 1/50 (w/v) va c6 xu hudng giam tir ty 18 1/60 (w/v).
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Hinh 3. Anh huéng cua ty 1& nguyén liéu/dung méi DES dén ham luong polyphenol tong (A), kha ndng khang
oxy hoa DPPH va ABTS (B). Céc ¢4t mang céc chir cai khac nhau (* b¢.d...) trong cing mot chi tiéu biéu thi sy
sai khéac c6 y nghia thong ké gitta cac nghiém thirc & murc p < 0,05.

3.4. Anh huéng ciia thoi gian xir Iy dén kha niing thu nhan polyphenol tong

Thoi gian xtr Iy 1a mot yéu t6 anh huong déang ké dén kha nang thu nhan polyphenol bang dung
moi vi thoi gian chiét thich hop gitp tiét kiém thoi gian va chi phi. Hinh 4 cho thay su gia ting ham
lwong polyphenol tong khi thoi gian xir Iy ting tir 30 phut dén 180 phut. Ham luong polyphenol tong
dat cao nhét tai 120 phit v6i 38,57 + 0,33 mg GAE/g CK (tang 1,52 lan so véi mau xu 1y 30 phut) (Hinh
4A). Khi thoi gian xir 1y tiép tuc ting, ham luong TPC ¢ xu huéng dat trang thai can bang. Tai nghiém
thirc thoi gian xtr Iy 180 phut, ham Iugng TPC dat 37,03 + 0,56 mg GAE/g CK khong c6 sy khac biét
so v6i nghiém thirc 120 phut (p > 0,05). Tuong tu, kha nang khang oxy hoa theo phuong phap DPPH
va ABTS ciing dat cao nht tai thoi gian xur 1y 1a 120 phat (29,71 + 0,99 mg TE/g CK theo DPPH va
82,74 + 0,83 mg TE/g CK theo ABTS) (Hinh 4B). Piéu nay dugc giai thich 1 do sau mét thoi gian trich
ly ndng d9 chat tan s& dat trang thai can bang giita nguyén liéu va dung méi. Chinh vi thé, thoi gian xu
1y qua dai 1a khong hiru ich do khong thé chiét xuat thém hop chét polyphenol [16]. Két qua nghién ctru
trén c6 cung quy ludt voi nghién ctru cua Pal va cong su [13] ciing nhu Ozturk va cdng sy [14], ham
luong TPC ting khi tang thoi gian chiét TPC trong vo hanh tay va vo cam bang dung méi eutectic sau
tu nhién. Ham lugng TPC dat cao nhat & 120 phit va cé xu hudng giam khi ting thém thoi gian chiét.
Céc tac gia khac ciing nhan thiy khi qua trinh chiét xuit qua dai ciing c6 kha nang giam ham luong
polyphenol tdng va kha ning khang oxy héa do cic tac dong ctia mdi trudng nhu anh sang, khong khi
va nhiét do [14], [17].
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Hinh 4. Anh huéng ctia thoi gian xir 1y dén ham lugng polyphenol téng (A), kha ndng khang oxy héa DPPH va
ABTS (B). C4c c6t mang cic chit cai khac nhau (> %) trong cing mét chi tiéu biéu thi sy sai khic c6 y nghia
thong ké gitra cac nghiém thurc & muc p < 0,05.
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3.5. Panh gia va so sanh hi¢u qua trich ly polyphenol bing DES va ethanol

DES ChCI/LA cho hiéu qua trich ly polyphenol, kha nang khang oxy hoa theo DPPH va ABTS
cao hon so voi dung méi ethanol 70%. Két qua thu duge ham lugng TPC, kha nang khang oxy hoa theo
DPPH va ABTS bang dung méi ethanol 70% (tai ty 1& nguyén liéu/nude 1a 1/40 (w/v), trong 120 phit)
lan luot 1a 5,68+0,22 mg GAE/g CK, 18,68+0,44 ug Trolox/g va 19,43+0,36 ug Trolox/g. Céc gia tri
nay thip hon so v&i phuong phap trich ly bang ChCI/LA (ty 1& mol 1:2 véi 30% nude bd sung, tai ty 16
nguyén liu/dung moi 1/40 (w/v) trong 120 phut) lan luot 12 6,8, 1,6 va 4,3 1an. Hinh 4 thé hién sy thay
d6i cdu triic bé mit thong qua anh SEM ¢ do phong dai 5.000 lan ciia bot vo hdng nguyén liéu (Hinh
4A),bavo hong sau khi trich ly v6i ethanol 70% (Hinh 4B) va ba vo hdng sau trich ly véi DES ChCl/LA
(Hinh 4C). Mau nguyén liéu cho thdy bot vo hdng c6 ciu triic rat ddc trung voi dang vay lon, phang,
xep chong 1én nhau. D6i Vi mau vo sau khi trich ly v6i ethanol, bé mat cua vo da xuat hién nhiéu nép
nhin 16i 16m. Pbi véi miu sau khi trich ly bing ChCI/LA, bé mit xuét hién nhiéu vét nit, c6 nhiéu 16
héng. Piéu nay chimg minh ChCl/LA c¢6 kha niang phén tach cac té bao cellulose boi cac lién két hidro
[14], nhd d6 tao didu kién cho cac chat chiét d& dang di ra khoi té bao hon.

Hinh 5. Két qua chup SEM ctia mau v6 hong nguyén ligu (A), mAu trich ly bang ethanol (B) va miu trich ly bing
DES ChCI/LA (C). Hinh anh dugc chup véi dién thé 5 kV va do phong dai 5.000 lan.

4. KET LUAN

Dung méi eutectic siu 1a mot huéng nghién ciru con tuong d6i méi nhung da cho thay nhiéu uu
diém nhu hi¢u sudt trich ly tot, than thién véi moi truong, it doc hai. Nghién ctru nay dua ra mot hudng
phat trién cho viéc xi Iy vo hong bang viée (mg dung DES vao trich ly polyphenol tir vé qua hong. Trong
nghién ctru nay, vo hdng duoc trich ly véi dung méi DES duge ciu tao tir ChCl va acid lactic theo ty 1&
mol 1:2, bd sung 30% nude, trich ly & 60°C trong 120 phut va ty 1& nguyén liéu dung méi 1a 1/40 (w/v)
cho hiéu suét cao véi ham lugng TPC, kha ning khang oxy hoa theo DPPH va ABTS cao hon so v&i
phuong phap chiét béng ethanol 70% 14n luot 12 6,8, 1,6 va 4,3 lan. Dung moi eutectic sau hira hen tiém
nang trong thu nhan cac hop chét c6 hoat tinh sinh hoc tir vo h6ng va cac nguyén liéu thyc vat.

Loi cim on: Nghién‘ ctru duoc thuc hién V(’)"i su béo tro va hd trg kinh phi tir Trudng Pai hoc Cong
Thuong Thanh pho Ho Chi Minh theo Hop dong s6 22/HD-DCT, ky ngay 09 thang 01 nam 2024.
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ABSTRACT

EXTRACTION OF TOTAL POLYPHENOLS FROM PERSIMMON PEEL
USING DEEP EUTECTIC SOLVENTS

Huynh Thi Le Dung', Nguyen Hoang Truc!, Tieu Trong Tin!, Nguyen Duong Thien Tu!,
Huynh Le Thanh Ngan', Phan Van Man?, Tran Chi Hai'*
'Faculty of Food Science and Technology,
Ho Chi Minh City University of Industry and Trade, Viet Nam
’Faculty of Tourism, Ba Ria—Vung Tau College of Technology, Viet Nam
*Email: haitc@huit.edu.vn

Polyphenols are naturally occurring bioactive compounds renowned for their strong antioxidant
properties, making them highly valuable in the food, pharmaceutical, and cosmetic industries. In this
study, we investigated the efficiency of deep eutectic solvents (DESs) for extracting polyphenols from
persimmon peel (Diospyros kaki L.), aiming to enhance both yield and antioxidant activity while
promoting a greener alternative to traditional solvents. Our findings identified choline chloride/lactic
acid (ChCI/LA) with 30% water content as the optimal DES formulation. Under the optimized
conditions, a material-to-solvent ratio of 1:40 (w/v) and an extraction time of 120 minutes, the total
polyphenol content and antioxidant capacity, assessed through DPPH and ABTS assays, were
significantly enhanced. Compared to extraction with 70% ethanol, polyphenol yield increased by 6.8
times, while antioxidant activity was 1.6 and 4.3 times higher for DPPH and ABTS, respectively.
Microscopic analysis of DES-treated persimmon peel revealed the presence of structural modifications,
such as the formation of cracks and pores, which likely facilitated solvent penetration and improved
mass transfer efficiency. These results underscore the potential of DESs as a sustainable and efficient
alternative for polyphenol extraction, offering an eco-friendly solution for valorizing plant-based
bioactive compounds.

Keywords: Antioxidant activity, deep eutectic solvent, extraction, persimmon peel, polyphenols.
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