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ABSTRACT

The present work was aimed at recovering soluble polyphenolic compounds
from pomelo peel (Citrus maxima (Burn.) Merr.) of Da Xanh cultivar in
different extraction and rotary evaporation conditions.
To this end, the effect of raw material condition, the process of extraction, and
the process of rotary evaporation (air pressure, weight loss) were examined
to acquire the concentrated aqueous extract high in bioactive compounds. The
analysis of data showed that by following the industrial extraction process of
crushing and pressing (fresh material, with the addition of ethanol 40° at the
ratio of 1:1, w/v, heating to 90°C for 2 minutes) helped to achieve the
concentrated aqueous extract with high bioactive compounds content and
reduced the energy cost compared to the common approach (carried out on
dried material, by immersion method with or without the assistance of
microwave). Besides, rotary evaporation at the absolute pressure of 160-180
mBar was determined to be the most effective, especially in the capacity to
increase the TPC, TFC, and TEAC value of the extract after solvent removal.
The highest quality of concentrated aqueous extract can be obtained by rotary
evaporation until 92,5% loss of weight.

TOM TAT

Nghién curu dwoc thuc hién voi muc dich danh gia hiéu qud thu nhdn thanh
phan polyphenol hoa tan tir vé budi Da Xanh (Citrus maxima (Burn.) Merr.)
& cdc diéu kién trich ly va c6 quay chdn khéng khdc nhau. Trén co sé nay,
anh hwong cua ddc tinh nguyén lién va phmrng phap trich ly, diéu kién cé
quay chdn khéng dé duoi dung moi (dp sudt, d¢ giam khoi lwong) dwoc khdo
sdt. Két qua phdn tich cho thay thic hién ly trich theo phirong phdp tach ép
cong nghiép (nguyén liéu twoi, bé sung ethanol 40° 6 ti 1¢ 1:1, w/v, gia nhiét
6 90°C trong thoi gian 2 phiit) gitip cdi thién chdt lwong ciia dich trich sau
khi dudi dung méi va giam chi phi nang heong khi so sanh véi phuwong phdp
théng dung (trén nguyén liéu khé, ngam trich, khéng hodc c¢é sw ho tro ciia vi
song). Song song do, hiéu qua ciia ché dg loai dung méi bang thiét bi c6 quay
& dp sudt tuyét doi 160-180 mBar ciing dwoc ghi nhdn, dic biét véi kha nang
giup gia tang gia tri TPC, TFC, TEAC cua dich trich sau khi logi dung moi.
C6 quay cho dén khi mat di 92,5% khoi lwong dich trich dwoc dé nghi dé thu
nhén cao chiét ¢é chat lwong 16t nhdt.
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1. PAT VAN DE

Budi (Citrus maxima) 1a trai cay c6 mui (chi
Citrus) c6 kich thudc 16n nhét (Pichaiyongvongdee
et al., 2014). Nhom chit polyphenol tir vo ciy c6
mui néi chung va vo budi noi riéng co gia tri sinh
hoc rat cao. Co cdu thanh phan flavonoid cua vo
budi ciu thanh chi yéu gom cac chit hesperidin,
naringenin, ké dén la rutin (theo Gattuso et al., 2007)
hodc eriodictyol va synephrine (theo Liu et al.,
2012). Pay déu la cac thanh phan vira ¢6 kha ning
khang oxy hoa manh, dong thoi lai c¢6 cac tac dung
hé tro sic khoe. Cao chiét giau polyphenol tir vo
budi 1a an toan, khong gay doc tinh & lidu 1.000
mg/kg trén chudt, c6 kha nang tang cuwong chirc
nang gan, tim va tuy (Ali et al., 2019), ¢6 déc tinh
khang khuan tét (Khan et al., 2018) va c6 hiéu qua
trong viéc giam cholesterol, triglyceride va glucose
khi thir nghiém chuot (Fayek et al., 2017). Riéng ¢
Viét Nam, vao thé ky XIV, vo budi siy kho ciing da
dugc Tué Tinh ghi nhan trong quyén “Nam dugc
Than hiéu” véi tén goi 1a “cam phao” (Nguyén Ba
Tinh, 2004). Céac bai thuéc nam sir dung cho dén
nay da ching minh hiéu qua hd tro sic khoe va tinh
an toan cua vo budi. Nam 2020, trén co sé xay dung
nén tang khoa hoc dé khai thac gia tri tir thanh phan
polyphenol cua vé budi, Tran Tuyét Mai va ctv.
(2020) d tién hanh nghién ctru V& anh huong cua
gidng dén tinh chit va hoat tinh sinh hoc cua qua
budi ¢ Dong bang song Ciru Long. Tac gia khing
dinh sy ton tai voi ham lwong 16n cac hop chat nhom
polyphenol va flavonoid trong phan vo cua ca 4
giong busi khao sat (Da Xanh, Nam Roi, Long Co
¢o va Thanh Kiéu). Pang chu y nhat phai ké dén
phan vo cia buoi Da Xanh khi cho hoat tinh khang
oxy héa vuot trgi, thé hién trén 5 phuong phap thir
thong dung, dua trén kha ning quét gc tu do DPPH,
ABTS™ va kha nang khir cac gbc oxy hoa FRAP,
RP va TAC.

Dé sir dung thanh phan polyphenol c¢6 hiéu qua,
thu nhan cao chiét giau polyphenol tir nguyén lidu
can duoc thyc hién, chii yéu thong qua hai tién trinh
1a trich ly va loai bo dung méi. Co ban cua van dé ly
trich thanh phan mang hoat tinh sinh hoc tir vo bugi
& quy thi nghiém c6 thé tham khao ¢ nghién ciu
trich ly va tinh sach naringin cua tac gia Nguyén
Hoai Thuong va ctv. (2014) (su dung phuong phap
ngam ¢ 70°C, dung moi EtOH: H2O loang 8:2, ti I¢
mau: dung méi 1a 1:14, thoi gian chiét 1 gio); hoidc
gin day nhat 1a nghién ctu vé khao sat didu kién
trich ly polyphenol tir bt vo busi cia P Thi Thuy
Vy va ctv. (2020) (sir dung dung méi ethanol 70%,
phuong phap ngam trich ¢6 hodc khong c6 hd tro vi
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song). Trai ngugc Véi didu kién ly trich trong céc
nghién ctru, diéu Kién ly trich khi thyc hién & quy
md cong nghié¢p don gian hon rit nhidu. Reeve
(1974) va sau d6 la Sinija et al. (2007) trong thu
nhan dich trich dé san xuat tra hoa tan khong dé nghi
sir dung thém dung moéi, chi d& nghi xir 1y nhiét va
sau d6 tién hanh tach ép dé thu nhan dich trich. Mau
thuan nay cho thay phuong phap trich ly dong vai
trd quan trong va yéu cau phuong phap trich ly 1 tét
khi vira c¢6 hiéu qua thu nhan thanh phan mong
mudn tot, dong thoi lai phai c¢6 kha nang tng dung
trén diéu kién san xuit thuc té. Tuy vay, viéc su
dung dung méi dé hd tr trich ly 1a can thiét, do tinh
tan cua thanh phan nay phu thudc rat lon vao do
phén cuc cia dung méi. So sanh véi cac dung moi
khéc, ly trich véi ethanol cho hiéu qua thu nhan
polyphenol kém hon (Putnik et al., 2017; Lé Pham
Téan Qudc, 2019); tuy nhién, ethanol van c6 wu tién
hon do day l1a dung méi khong c6 tinh doc va than
thién v6i méi truong. Mot uu diém khéc cua ethanol
do ¢ kha ning tan trong nudc, do d6 dua vao nong
d6 hoa tan ¢ thé kiém soat do phan cyc ctia hdn hop
nuéc — ethanol. Ung dung dic tinh nay c6 thé tim ra
diém hoa tan tot nhat cho thanh phan polyphenol can
ly trich, dién hinh nhu nghién ctru trich ly
polyphenol tir vé chubi xiém (ethanol 40%, Pham
Tran Bao Nghi va ctv., 2019), hoac tir 14 tra xanh
(dung méi ethanol 60%, Xi et al., 2009). Nong do
ethanol str dung ciing c6 phd thay doi rat rong, thay
doi

tiy thudc vao ddi tugng va muc tiéu cta qua trinh ly
trich.

C6 quay chan khong 1a phuong phap loai dung
mdi thong dung (Putnik et al., 2017; Pham Tran
Bao Nghi va ctv., 2019; Tran Tuyét Mai va ctv.,
2020). Mic du tién trinh loai bé dung méi c6 thé
xem 14 qué trinh nguoc lai véi tién trinh trich ly,
nhung gan nhu khong tim dugc tai liéu khoa hoc nao
ghi nhan qua trinh nay, nhat anh huong cua tién trinh
dén tinh chat cua hop phan mang hoat tinh sinh hoc.
V& co ban, tién trinh c6 quay chan khong duoc tién
hanh tai diém soi cta dung moi; déng thoi, dich trich
s& co sy thay doi I6n vé do phan cuc do phan 16n
dung méi s& bi bay hon. Hai tac dong nay déu c6 kha
nang lam thay doi tinh chét cua dich trich ly, dac biét
khi thanh phan polyphenol vén nhay cam véi nhiét
d9 cao va c6 kha nang hoa tan phu thugc vao do phan
cuc (Putnik et al., 2017; Bels¢ak-Cvitanovi¢ et al.,
2018). Do d6, qua trinh c6 quay sé& c6 nhitng tac dong
dang ké dén chat luong cua dich trich.

Trén co s& khoa hoc da dugc trinh bay, trong
pham vi nghién ctu, anh huéng cua tién trinh trich
ly va c6 quay chan khong dén chit lwong cua cao
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chiét tir v budi Da Xanh dugc khao sat. Muc dich
ctia nghién ciru nham thu nhan dugc cao chiét giau
cac hop phan hoa tan mang hoat tinh sinh hoc. Cao
chiét co thé sir dung truc tiép (bao quan trai cay,
khang khuan, pha ché tao tra co dac) hodc diéu ché
tiép tuc thanh duoc pham, my pham,, tur do gitp tao
ra nguon gia tri gia tang cho phu pham vo buai.

2. PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1. DPbi twong nghién ciu

Dbi twong nghién ciru dugce xac dinh 1a dich trich
tr nguyén liéu vé busi Da Xanh (Citrus maxima
(Burn.) Merr.). V6 buoi Da Xanh st dung trong
nghién ciru 1 phu pham cua qua trinh ché bién giam
thiéu, duoc thu nhan tryc tiép tir cong ty TNHH
MTV The Fruit Republic Can Tho (B15-1, khu
Cong Nghiép 1, duong 1A, Tan Phi, Cai Rang, Can
Tho).

2.2. Pham vi nghién ciru

Cai bién quy trinh trich ly theo phuong phéap
cong nghiép (Reeve, 1974) thoéng qua viéc
thay ddi dung méi 1a nude bang dung dich ethanol,
tiép can trén dich trich ly trude va sau dudi dung
moi.

So sanh hi¢u qua thu nhan cia qua trinh trich ly
vira cai bién véi cac phuong phap thong dung
(hai phuong phéap phat trién boi DS Thi Thay Vy va
ctv., 2020).

_ Khéo sat anh huong quéd trinh loai dung moi
bang thiét bi c¢6 quay chan khéng dén chat lwong
dich trich.

2.3. Ngi dung thuc hién

B& tri thi nghiém duoc tién hanh trén co sé mot
hay hai nhan t6 va ¢6 dinh cac nhan t6 con lai.
Céc thi nghiém duoc b tri ngu nhién véi 3 lan lap
lai.

2.3.1. Thi nghiém 1: Anh huéng cua nong do
ethanol dén hiéu qua trich Iy hop phan
polyphenol hoa tan theo phwong phap
tach ép

Danh gia sy hién dién cua cac thanh phan mang
hoat tinh sinh hoc trén dich trich khi thuc hién
ly trich str dung dung méi ethanol & cac nong do
khac nhau (25; 40; 55; 70; 85; 99,5). Mau d6i ching
sir dung dung méi 1a nudce cat. Theo ddi chat lwong
trén cac mau dich trich trudc va sau khi loai dung
moi.

Trich ly theo phuong phap tach ¢p ap dung theo
Reeve (1974), gdm cac budc: Lam nho (xay cét, <
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1,5mm) — B6 sung dung méi, ti 18 1:1 (w/w) —
Néang nhiét 85+90°C, gitt nhiét 2 phat —
Tach ép dé thu dich trich. Loai dung méi bang thiét
bi ¢6 quay chan khong & ap suat tuyét doi
160+180 mBar cho dén khi phan l6n ethanol da bay
hoi (ndng do chit kho dén 35°Brix, ti trong 1,13).
Lam trong dich bang gidy loc Whatman No.4 (15 loc
20 — 25 pm) trude khi phan tich chi tiéu.

Chi tiéu theo ddi:  dinh tinh su hién dién cua
cic thanh phan polyphenol co ban; ham lwong
polyphenol, flavonoid, kha nang khang oxy hoa
TEAC.

2.3.2. Thi nghiém 2: Anh hurong ciia phwong
tharc xut Iy nguyén liéu va phuong phdp
trich ly dén hiéu qud thu nhdn thanh
phan polyphenol hoa tan tir V6 budi Da
Xanh

Muc tiéu cua thi nghiém 1a danh gia hiéu qua thu
nhan cac hop phan hoa tan mang hoat tinh sinh hoc
cua 3 phuong phap: tach ép cong nghiép, ngam trich
khong va c6 sy hd tro cia vi song.

Quy trinh theo phuong phap ngam trich c6 va
khong c6 hd tro vi sdng duoc thuc hién theo DS Thi
Thiy Vy va ctv. (2020) trén nguyén liéu bot vo budi.
Thu nhan bot tir nguyén liéu vo budi tuoi cét lat,
sdy chan khong & 50°C vé con 8% am, nghién min.
Trich ly theo phuong phap ngdm trich duogc thuc
hién véi dung méi ethanol 70° ti 1€ dung mobi:
nguyén liéu 15: 1 (v/w), gia nhiét dén 70°C va giir
nhiét trong 60 phut. Trich ly c6 hd trg vi song thuc
hién theo véi dung méi ethanol 70°, ti 1€ dung méi:
nguyén liéu 1a 300 mL cho 15g bot vo budi trén mot
lan trich, tac dung vi séng & cong suat 480W trong
6 phit. Co dic va lam trong mau sau trich ly dugc
thuc hién tuong tu thi nghiém 1.

Chi tiéu theo doi:ham  lwgng  polyphenol,

flavonoid, kha nang khang oxy hoa TEAC.

2.3.3. Thi nghiém 3: Khdo sat anh hiong qud
trinh logi dung moi bang thiét b co quay
chdn khéng dén chdt lwong hop phan
polyphenol hoa tan trong dich trich

Nham dénh gid dnh huong cua qué trinh loai
dung moéi bang thiét bi c6 quay chan khong khi van
hanh ¢ 3 ché do ap suit tuyét ddi khac nhau (100-
120, 160-180, 300-320 mBar). Chét lugng cia dich
trich dugc theo doi trong sudt tién trinh, ghi nhan
theo d¢ giam khéi lwong (9 mic do, tir 10 dén 90%).
Nhiét d6 c6 quay dwoc cb dinh tai 55, 65, 75°C 1an
luot cho ba ché do, day 1a diém nhiét d6 vira da dam
bao dich trich ludn & trang thai sbi trong sudt tién
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trinh. Mau di chimg 1a mau dich trich & thoi diém
nap liéu.

Chi tiéu theo ddi: ndng d¢ chat kho hoa tan va ti
trong dich trich; ham lugng polyphenol, flavonoid,
kha nang khang oxy héa TEAC.

2.4. Phuwong phap phéan tich

— Ham lugng polyphenol tong (TPC): Dya trén
phan ng tao mau véi thudc thir Folin-Ciocalteu,
cho chat mau c6 do hap thu cuc dai & bude song 738
nm, gallic acid duoc sir dung dé xay dung duong
chuan. Két qua thé hién trén don vi duong luong véi
mg acid gallic (mg GAE), tinh trén trén 1 g|chat kho
nguyén liéu (CKNL) (Siddiqua et al., 2010).

— Ham luong flavonoid tong (TFC): xac dinh
dia trén phan ung tao mau véi AICI3, do do hap thu
tai budc song 415 nm, sir dung quercetin lam chat
chuan (Mandal et al., 2013). Két qua thé hién trén
duong lugng véi mg quercetin (mg QE) khi tinh trén
1 g CKNL.

— Kha nang khang oxy hoéa TEAC: s dung
phuong phép xac dinh goc tu do dugc hiéu chinh
xéc dinh, trén phan tng lam mat mau chit oxy hoa
la 2,2-diphenyl-1-picrylhydrazyl (DPPH) va chét
khang oxy hoa chuan 1a Trolox )(Chmelova et al.,
2015). Muc @6 phan ung dugc xac dinh théng qua
do d6 hap thu & bude song 738 nm. Két qua thé hién
trén don vi duong lugng véi pmol Trolox (pmol
TE), tinh trén 1 g CKNL.

— Phuong phép phén tinh dinh tinh: dugc thyuc
hién theo Evans (2002). Trong d9, dinh tinh tanin
bang thudc thir FeCls 5%, gelatin man va chi acetate
10%; dinh tinh flavonoid bang thudc thir NaOH
10% va FeCls 1%; dinh tinh alkaloid bang thudc thir
Dragendorf va thudc thur Bouchardat; dinh tinh
saponin dua trén kha ning tao bot. Két qua dwoc thé
hién trén 4 marc d6: 4m tinh, duong tinh, duong tinh
13 va rat ro.

— Nong d6 chat kho hoa tan: chiét quang ké
(Atago, 0+32°Brix, 30+60°Brix, 58+60°Brix, Nhat).

— Ti trong: x4c dinh thong qua do khdi lugng
trén thé tich bang dung cu do chuyén dung.

Céc hoa chat sir dung déu dat chuan phan tich,
dugc cung cip bai Cong ty Thiét bi - Hoa chét
Khoa hoc Ky thuat An Khanh, Ninh Kiéu, Can Tho.
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2.5. Phwong phap xir Iy sb ligu

S6 liéu duoc thu thap va xir Iy bang phan mém
thdng ké Statgraphics Centurion 16.2 va phan mém
Excel. Phan tich phuong sai (ANOVA) va kiém
dinh LSD, Duncan dugc sir dung dé két luan vé su
sai khac gitta trung binh cac nghiém thac & mirc do
y nghia P <0,05.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia nong dd ethanol dén
hi¢u qua trich ly hgp phan polyphenol
hoa tan theo phwong phap tach ép

Tiép can quy trinh trich ly theo phuong phap
tach ép cong nghiép (Reeve, 1974; Sinija et al.,
2007), nghién ctru dé xuét cai tién quy trinh bang
viec thay thé dung moéi bd sung la nudc
(6 ti 1¢ 1:1) bang dung moéi ethanol & cic ndong dd
khac nhau, ddng thoi thuc hién mé rong hon théng
qua theo ddi chat lugng cua ca dich trich ly trude va
sau khi loai dung moi.

Két qua khao sat chat lugng cia cac hop phan
hoa tan mang hoat tinh sinh hoc thay d6i theo nong
d6 ethanol sir dung dwoc thé hién & Hinh 1. Nhin
chung, két qua thu nhan thé hién theo 2 xu hudng
chinh:

(i) D6i vai dich trich ly trude khi dudi dung méi,
viéc str dung nong do ethanol cang cao cang c6 loi
cho qua trinh trich ly. TPC thu nhén c6 xu hudng gia
tang va cao nhat khi sir dung ethanol ¢ 40-55°; song
song do, TFC va kha nang khang oxy hoa TEAC co
xu hudng gia ting khi sir dung ethanol & nong do
tuyét d6i (299,5°). Can luu ¥ rang trich ly duoc thuc
hién theo phuwong phap tach ép va luong ethanol bd
sung 1a 1:1 so v&i nguyén liéu tuoi, do d6 ndng do
cdn cua hdn hop s& nho hon ndng d6 sir dung vao
khoang 1,76 1an (v6i d6 4m nguyén liéu & 75,67%).
Két qua thu dugc ciing pht hop v6i nghién ctru trudc
day trén ddi twong nguyén liéu vo budiva ctv
naringin trong vo hoa tan tot nhat khi & nong do
ethanol 80° (Nguyén Hoai Thuong va ctv., 2014), va
ctvdich trich ly ¢6 ham lugng TFC va kha néang
khang oxy héa TEAC cao nhat ¢ nong do ethanol
70° (B4 Thi Thay Vy va ctv., 2020).
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Hinh 1. Anh hwéng cia viée thay ddi dung méi sir dung trong phwong phap tich ép
deén hiéu qua thu nhan hgp phan polyphrnol trong dich trich trwéc va sau khi loai dung moi

(Cdc gid tri trung binh trong mét hinh theo sau c6 mau tyr giong nhau thé hién su khdc biét khéng cé ¥ nghia thong ké &

muzc tin cay 95%)

(ii) Nguoc lai, dich trich ly sau khi dudi dung
moi lai ¢c6 TFC, TPC va TEAC giam, va do giam
cao nhat nham ¢ mau str dung dung médi c6 nong do
ethanol cao nhét. Ethanol tan trong nudc tao thanh
hdn hop dang phi. O mét cach nhin khac, viéc dudi
dung moi trong hdn hop dang phi 1a qua trinh chung
cit dé tach chiét dung moi. Trong hon hop ethanol
va nudc, ethanol cé nhiét d§ s6i nhdé hon nén cling
s& ¢6 xu hudng bay hoi trudc hon; do do theo thoi
gian chung cat, ham lugng nudc tir tir s& chiém wu
thé trong co cdu pha long (V6 Tan Thanh & Vi
Trudng Son, 2013). Piéu nay lam thay ddi d6 phén
cuc cua dung moi, tir d6 lai lam thay ddi tinh tan cua
thanh phan polyphenol. Hién nay, gan nhu khong
tim duoc tai liéu nghién ctru twong dong dé so sanh
va dbi chiéu két qua. Tuy nhién, két qua thu dugc &
muc (i) cung voi két qua caa Nguyén Hoai Thuong
va ctv. (2014) va Bd Thi Thily Vy va ctv. (2020) c6
thé duoc 4p dung dé giai thich sy suy giam caa TPC,
TFC, TEAC trong dich trich truée va sau khi dudi
dung moi theo
nguyén tic suy luan nguoc. Theo d6, sy thay doi
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nong do ethanol trude va sau khi ¢6 quay cang cao,
d6 giam suy giam cua cac hop chit mang hoat tinh
sinh hoc cang 16n, thit thoat vao phan khong hoa
tan. Cac mau c6 thit thoat nho nhat tuong tmg 1a
mau d6i chimg (ndc), mau ethanol 250 va 40 mau
ly trich bang ethanol 40° ¢6 hiéu qua ly trich ban du
cao hon nén sau khi dudi dung méi con lai 1a nhiéu
hon.

Song song do, Bang 1 cung khai quat sy hién
dién coa mot sé hop phan mang hoat tinh
sinh hoc trén dich chiét sau khi loai da dung méi.
Theo d6, thé hién 16 rang & dich trich bang dung moi
ethanol 40° c6 sy hién dién cua tannin, flavonoid,
alkaloid. Saponin duong tinh trén méu trich bang
nudc nhung khong hién dién trong cac dich trich
bing con.

Téng két dit liéu thu nhan cho thay viéc cai bién
phwong phap tach ép cong nghiép thong qua thay thé
dung méi nuéc bing ethanol cho hiéu qua rd rét
trong cai thién chét luong cua dich trich thu nhan;
theo d6 sir dung ethanol & nong do 40° cho két qua
thu nhan dich trich sau khi loai dung méi 1a tot nhat.



Tap chi Khoa hoc Truong Pai hoc Cén Tho

Tdp 57, S6 chuyén d@é Céng nghé thuc pham (2021): 21-31

Bing 1. Sw hi¢n di¢n mdt so6 thanh phian nhém polyphenol trén cao chiét vo buéi di loai dung méi

TT Nhém chit Phuwong phap 0 25 40 55 70 85 99,5
FeClz; 5% +++ +++ +++ ++ + + ++
1 Tannin Gelatin man ++ ++ + + + + ++
Chi acetate 10% ++ ++ +++ +++ +++ +++ +++
. FeCl; 1% +++ +++ ++ + + + +
2 Flavonoid NaOH 10% AT + + + +
3 Alkaloid Dragendorff ++ ++ T = S e
Bouchardat ++ ++ +++ +++ +++ +++ +++
4 Saponin Tao bot ++ - - - - - -
(Ghi chii: - Am tinh;  +: Duong tinh; ++: Duong tinh ré; +++: Dwong tinh rdt r5)

3.2. Anh hwéng ciia phwong thirc Xir ly
nguyén liéu va phwong phap trich ly
dén hi¢u qua thu nhan thanh phan
polyphenol hoa tan tir vé buéi Da Xanh

Trén co s& ap dung phuong phap trich ly cong
nghiép da cai bién theo noi dung da trinh bay, hiéu
qua cua qua trinh trich ly nay dugc so sanh vdi cac
phuong phép trich ly thong dung, xay dung boi D6
Thi Thuy Vy va ctv. (2020). So sanh dugc thuc hién
trén hiéu qua thu nhan cac hop phan mang hoat tinh
sinh hoc (Bang 2) va tinh kha thi khi trién khai thyuc
té, dua trén so sanh mot s tiéu hao can thiét (Bang 3).

V& hiéu qua thu nhan cac hop phan mang hoat
tinh sinh hoc, c6 thé nhan thay phuong phap ly trich
theo co s& tach ép cho hiéu qua thu nhan TPC, TFC

va TEAC 6 dich trich ly truéc khi dudi dung moi
thip hon nhiéu so v&i hai phuong phéap con lai. Mic
du kha nang thu nhan thanh phan TPC, TFC va
TEAC cua phuong phép tach ép trén nguyén li€u
tuoi 1a khong cao, tuy nhién cac thanh phan nay
dugc gitr lai sau khi loai dung méi véi lugng hon
85% (TFC tu 19,57 giam con 17,34 mg QE/g

CKNL, TEAC giam tu 37,70 con 35,57 umol TE/g

CKNL), so sanh v6i 50% theo hai phuong phép con
lai. Dung méi str dung cho ca hai phuong phap nay
1a ethanol 70° (P& Thi Thiiy Vy va ctv., 2020), do
d6 su thay ddi 16n cia ndng do ethanol trudc va sau
khi loai dung méi dan dén sy thay di 1on vé thanh
phan chét hoa tan thu nhan.

Bing 2. So sanh chat lrgng dich trich va dich ¢é dic thu nhin tir cac phwong phap trich ly

Tach ép Ngam trich  C6 hd trg vi séng
Mau Hi¢u qua thu nhan (nguyén ligu thwong  (nguyén li¢u kho)
tuwoi) (nguyén li¢u khd)

Trase loai TPC (mg GAE/g CKNL) 4,48+0,11 1,64%+0,02 5,19%+0,15
dumgmoi  1FC (mg QE/g CKNL) 19,572+0,18 26,65°+0,12 57,01°+0,39
TEAC (umol TE/g CKNL) 37,70%+0,71 51,35P+0,54 86,93°+0,33

sau loai TPC (mg GAE/g CKNL) 3,63°+0,11 1,242+0,04 4,54°+0,14
dung moi TFC (mg QE/g CKNL) 17,34°+0,16 12,42%+0,18 21,36%0,26
TEAC (umol TE/g CKNL) 35,57%+1,17 20,34%£0,46 40,12°£0,87

(Cdc gid tri trung binh trong mét hang theo sau c¢6 mau ty giong nhau thé hién su khdc biét khéng cé ¥ nghia thong ké &

muzc tin cay 95%)

V& tinh kha thi xét khi xem xét trén tidu hao tdi
thiéu khi thuc hién cac phuong phap trich ly, ciing
¢6 thé d& dang nhan thiy phwong phap trich ly theo
co s6 tach ép c6 nhitng wu diém hon hin. Picu nay
1a két qua hién nhién khi day la phuong phap xay
dung trén co so mod phong qué trinh trich ly dé san
XUt tra hoa tan, von da dugc ung dung trong thuc
té san xuét theo Reeve (1974). Phuong phap tach ép
trén nguyén li€u tuoi doi hoi sir dung it dung méi
hon, tir d6 lgi thé 16n hon vé yéu cau ning luong can
thiét can phai cung cép. Tuy nhién, nguyén liéu vo
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budi twoi c6 ham lugng 4m cao d& bi bién ddi trong
qué trinh bao quan va ché bién (Tran Tuyét Mai va
Ctv., 2020); do do chi trén déc thu cua trong san XUt
khi dong nhap liéu va tiéu thu san pham luén dugc
thong sudt ma trich ly bang tach ép méi c6 thé trién
khai dugc dé dang. Ngam trich (c6 hoic khong c6
hé tro vi séng) thuc hién trén nguyén liéu kho nhin
chung van c¢6 1gi thé hon trong bao quéan va thyc hign
(B4 Thi Thay Vy va ctv., 2020; Lé Pham T4n Quéc,
2019).
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Bing 3. So sanh tiéu hao t6i thiéu cho cac phwong phap trich ly (tinh trén 100 g vé twoi)

TT Titu hao Tach (:p ~ . Ngamﬁtrlﬂl A Trich }y h? trg \:1 song
(nguyén li¢u tuoi) (nguyén li¢u kho) (nguyén li¢u kho)
Nang luong . Ning luong sy bay Ning lugng sy bay hoi
1 o o Khoéng . 4 0
Xt ly nguyén li¢u hoi 73,55 g nuéc 73,55 g nudc
Dung m6i trich ly  Ethanol 40°, 100 mL Ethanol 70°, 396 mL Ethanol 70°, 529 mL
2 Ning luong Gia nhigt 200 ghonhop ~ Gianhigt 423 ghonhop  Hoat dong 10 vi song
ch 1 ’ dén 90°C (=50,16 kJ"); dén 70°C (>70,63 kI); 400W, 6 phut
trich ly gt nhiét 2 phit giit nhiét 60 phit (228,53 k")
5  Nang lugng Nhiét bc hoi cho it nhét Nhiét béc hoi cho Nhiét bdc hoi cho it nhét
c6 quay”™” 82 mL dung mdi it nhat 300 mL dung m6i 433 mL dung méi

* Cdc théng sé tinh theo can bang ning hrong;

** Ché dg c6 quay dé logi bé gan nhu hoan todn ethanol, thu nhdn cao chiét ¢ khodng 35°Brix véi ti trong xap xi 1,13.

Nghién ctru cho két qua phi hop véi cac cong bd
cta Reeve (1974) va Sinija et al. (2007), chinh vi
véy phuong phép tach €p co cdi bién duoc dé xuat
dé thu nhan dich trich ly gidu cac hop phan hoa tan
mang hoat tinh sinh hoc.

3.3. Anh huéng qua trinh loai dung moi
bing cd quay chin khéng dén chat
lwong cia cao chiét [vé buéi Da Xanh

Trong cac phuong phép loai dung moi da duoc
phat trién, co quay chan khong 1a phuwong phap loai
dung méi dwoc st dung phd bién (Pham Tran Bao
Nghi va ctv., 2019; Putnik et al., 2017 Tran Tuyét
Mai va ctv., 2020). Vé mit ky thuat, c6 quay chan
khong c6 thé vira dwoc xem 1a qué trinh chung cét,
khi xét trén déi twong hdn hop dung méi c6 diém soi
khac nhau; cling vira 1a qua trinh c6 dédc khi xét trén
ddi twong can thu nhan 1a phan chat kho hoa tan. Co
quay loai dung méi xay ra tai diém soi ciia hdn hop,
va chan khong dugc sir dung dé ha gid tri nhiét do
s0i (V6 Tan Thanh & Vii Trudong Son, 2013), tir d6
gitp 6n dinh hoat tinh ctia cac hop phan mang hoat
tinh sinh hoc (Bel§¢ak-Cvitanovi¢ et al., 2018). Vvé
co ban, ap suat cang thap cho nhiét do s6i cang thip;
tuy nhién, nhiét d¢ s6i ciia hdn hop lai 1a mot bién
phtrc tap phu thudc vao ca ba thanh phin gém
ethanol, nude va chat rén hoa tan, thay ddi rat phuc
tap trong sudt qua trinh cb quay. Do do, ap suat tuyét
dbi duge lwa chon nhu mot nhan t6 thay thé, voi muc
tiéu gian tlep 13 kiém soat khoang nhiét 46 lam viéc
cua thiét bi. Két qua thu nhan gom su thay doi tinh
chat vat Iy cia mau (Hinh 2) va tinh chét cta cac
hop phan mang hoat tinh sinh hoc (Hinh 3) trong
sudt tién trinh c¢6 diac véi do giam khéi lugng khao
sat dén 90%.
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3.3.1. Sw thay doi cdc dai lwong vt Iy ciia dich
trich

Thoi gian can thiét dé thuc hién c6 quay (Hinh
2a) thé hién mdi quan hé gan tuyén tinh véi do giam
khéi lugng. Ap suat tuyét d6i cua thiét bi cang nho,
thoi gian c6 quay chan khong can thiét cang cao. Vé
1y thuyét, c6 thé xem c6 quay chan khong 1a qua
trinh bay hoi dung moi, cling tirc 1a mét phan tng
thu nhiét; ap suat hé cang cao cho khoang nhiét do
lam viéc cang cao, do 6 cho phan tng can bang vé
bén phai, tac tdc do phan tng cang nhanh (Bui Thi
Btru Hué & Nguyén Vin Dat, 2014). Song song do,
hai chi tiéu vat Iy khac, gdm ndng do chat kho hoa
tan va ti trong cling dugc theo doi (Hinh 2b). Hai dai
lwong vat 1y nay thay ddi khong phy thudc d6 ap suat
¢6 quay, chi phu thudc vao d6 giam khéi lugng cua
dich trich. C6 thé xem trong hdn hop dich trich véi
3 phﬁn ttc cAu thanh chinh, gém: nudce, ethanol va
vat chit rin hoa tan khong bay hoi. Ham lugng chét
khé hoa tan va ti trong 1a ham phu thuéc vao ham
luong ethanol va chét ran khong bay hoi. Qua trinh
¢ quay chan khong (chung cat), 1am bdc hoi hon
hop ethanol va nudc, trong d6 ethanol mét di chiém
vu thé hon (V& Tan Thanh & Vii Truong Son,
2013). Hién nhién, khi ethanol mét di va phan chat
ran tang biéu kién, nong d¢ chit kho hoa tan va ti
trong s& thay ddi. Tuy nhién, bién dong nay 1a phirc
tap do phu thudc vao ca hai nhan t6. Két qua thé hién
¢ dang duong cong trén Hinh 2b, vao khoang giam
khéi lwong tir 0 dén 70%. Khi ethanol da giam dén
gi4 tri toi thiéu, tac dong tir ethanol khong gay sai
biét dang ké, lic nay qua trinh ¢6 quay chan khong
s& chi bi anh hudng chi bai chét rin hoa tan va nudc,
tc tro nén twong déng voi qua trinh co dic dung
dich duong. Luc nay, sy thay doi ti trong caa hdn
hop va ndng d6 chat kho hoa tan (°Brix) s& vé gan
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theo quy luat tuyén tinh (Tran Xoa va ctv., 2006).
Giai doan nay dugc quan sat theo Hinh 2b tr d6
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giam khoi luong 16n hon 70%, ddy giai doan cho
hiéu qua dudi ethanol 1a toi da.

C——IN6ng d6 chat khohoatan 122

—o—Ty trong

1.01 1,02
005 099 1,01

600
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Do giam khoi lwgng (%)

[=]

Hinh 2. Sy thay doi khdi lwgng dich trich theo thdi gian ¢6 quay (a)
va moi quan hé cia d¢ giam khoi lwgng, nong do chat kho hoa tan va ti trong dich trich (b)

3.3.2. Sw thay déi chat lwong Ciia cdc hop phan
mang hoat tinh sinh hoc

Khéc vai cac dai luong vat 1y thay doi chi theo
do giam khéi luong, su thay déi vé chat lugng cia
céc hop phan hoa tan mang hoat tinh sinh hoc phu
thudc vao ca diéu kién ap suét thiét bi (Hinh 3).

Nhin chung, sy thay ddi cua cac hop phan mang
hoat tinh sinh hoc ¢6 thé quan sat & 2 chiéu hudng:

(i) Chiéu huéng giam chat luong hop phan dién
ra xuyén sudt trong qua trinh ¢6 quay chan khong &
ap suat tuyét d6i 100-120 mBar, dong thoi 1a giai
doan dau tiéu trong qua trinh ¢ quay tai 160-180
Bar (giam khéi luong tir 0 dén 70%) va tai 300-320
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mBar (tir 0 dén 50%). Giam chit lugng & dich trich
1a hién tugng tat yéu do tac dong cua nhiét do va su
thay d6i d phan cuc cua dich trich khi ethanol bay
hoi, 1am anh huong dén do bén va kha ning hoa tan
cua cac hop phan mang hoat tinh sinh hoc, ma cha
yéu 1a polyphenol (et al;Bels¢ak-Cvitanovié et al.,
2018; Putnik et al., 2017). Lé Pham Tan Qudc
(2019) va B Thi Thily Vy va ctv. (2020) ciing ghi
nhan su suy giam cua cac hop phan mang hoat tinh
sinh hoc thugc nhom polyphenol khi git dich trich
& nhiét d6 cao trong thoi gian dai. Muc d6 giam ¢
ca ba ché d6 ap suit 1a gidng nhau va khong khac
biét y nghia thong ké voi gia tri tdi thiéu ghi nhan
duoc (TPC 3,54 mg GAE/g CKNL, TFC 16,94 mg
QE/g CKNL va TEAC 30,42 umol TE/g CKNL).
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Hinh 3. Anh huéng ciia ché d cé quay chian khong dén chit lwong hep phin polyphenol hoa tan thu nhin

(Céc gid tri trung binh trong mgt hinh theo sau cé mdu ti giéng nhau thé hién si khdc biét khong c6 y nghia thong ké ¢

muzc tin cay 95%)

28



Tap chi Khoa hoc Truong Pai hoc Cén Tho

(i) Chiéu huéng gia ting chat lugng cua dich
trich xay ra khi tiép tuc c6 quay dién ra ¢ giai doan
giam khéi lugng tir 80-90% khi co quay tai ap suat
tuyét db6i  160-180 mBar va giai doan
50-90% tai ap suat 300-320 mBar. Ghi nhan su gia
tang manh nhat ¢ ché d6 ap suat 160-180 mBar véi
TPC tang khoang 13% (ttr 3,63 1én 4,12 mg GAE/g
CKNL), TFC tang khoang 10% (tir 17,34 1én 19,07
mg QE/g CKNL), va TEAC tang khoang 27% (tu
35,57 1én 45,36 umol TE/g CKNL). Su gia ting ¢
ché d6 ap suat 300-320 mBar dién ra xuyén subt
trong giai doan tir 50-80% va khoang ting ciing thap
hon. Hién nay, chua tim thay cac tai liéu khoa hoc
cung phuong phap tiép can nén ciing chua thé ddi
chiéu, cling nhu 1y giai nguyén nhan xay ra hién
tugng nay. Cac nghién ciu ciia DS Thi Thay Vy va
ctv. (2020), Lé Pham Tan Qudc (2019) va Pham
Tran Bao Nghi va ctv. (2019) ciing ghi nhan mét giai
doan tang hoat tinh cia nhom polyphenol khi gitt &
nhiét d6 cao, tuy nhién véi ly giai la do su gia tang
ndng d6 cua polyphenol hoa tan vao méi truong
trich ly, chung to khong hop 1y trong truong hop
nghién cuu. O mot sé nghién ctu v6i dbi twong va
céc tiép can trong ddi khac hon, hién twong gia ting
vé hoat tinh cua cac hop polyphenol khi ¢6 xir Iy
nhiét ciing dugc ghi nhan. Dién hinh nhét 14 trén cac
san pham tra 1én men, nhu sy phan hiy nhiét cua
catechin gallate 1am gia ting ham lugng catechin va
acid gallic, hodc chudi phan ting oxy hoa, ngung tu
va phan huy catechin dé tao thanh theaflavins
thearubigin, va theabrownin. Cac phan tng nay giai
phong thém cac nhom chirc tir do 1am gia tang hoat
tinh cia thanh phan polyphenol (et al;Bel3cak-
Cvitanovi¢ et al., 2018; Lv et al., 2013). Mot sé
polyphenol ¢6 hién dién trén vo budi cling duoc
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nhan thiy co kha ning phan hay do nhiét nhu
naringin c¢6 thé bi thuy phan tao D-rammora va
narigenin hodc hesperidin ciing c6 kha nang bi thiy
phan dé chuyén hoa thanh hesperetin and rutinose
(Gattuso et al., 2007). Tuy nhién, chua c6 bang
chimg nao chirng minh ring qua trinh nay co thé
dién ra khi thuc hién c6 quay. Mot kha ning khac 1a
su gia ting kha nang khang oxy hoa do cac san pham
tao thanh tir phan ung Maillard. Hién tugng nay
duoc khi nhan trén san pham trai cdy hoic pasta
trong giai doan say am (Nooshkam et al., 2019). Vé
1y thuyét, phan tmg Maillard c6 thé Xay ra trong qua
trinh ¢6 quay do dich trich ¢é du co chat 1a duong
khur, amino acid, nhiét do cao va khoang aw vao 0,6
dén 0,8 (Nooshkam et al., 2019). Tuy nhién, amino
acid tu do ton tai rat it trong vo qua (Tran Tuyét Mai
va ctv., 2020), dudi 1%cbk, chi & lugng can thiét dé
c4u thanh té bao. Dy doan néu phan tmg c6 xay ra
thi murc d6 phan ung cling khong cao.

Tom lai, hai giai doan thay ddi chat lugng la
giam va sau d6 1a ting hoat tinh cuia cac hop chat
sinh hoc trong qué trinh ¢6 quay. Dong thoi, ap suét
tuyét doi tai 160-180 mBar dwgc dé nghi sir dung
cho qua trinh ¢6 quay chan khong loai dung moéi dé
thu nhan cao chiét tir buoi Da Xanh.

3.3.3. Thay doi chdt liong cia dich trich vao

giai dogn cudi cua qud trinh cé quay tai
160-180 mBar

Giai doan cudi cua qua trinh c6 quay tai 4p suat
tuyét d6i 160-180 mBar tuy dién ra trong thoi gian
ngan nhung lai 14 giai doan c6 nhitng bién ddi chat
lwong manh nhét. Tim hiéu sau hon vé cac bién ddi
nay, khoang phan tich tir sau do giam khdi luong
80% dugc chia nho va khao sat md rong (Bang 4).

Bang 4. Phén tich sy thay dbi chat lugng cao chiét khi c6 quay tai ap suit tuyét déi 160-180 mBar,
giai doan giam khoi lwgng tir 80 dén 95%

kﬁgigl}:?(rn;g ~ Chitkho Ti  TPC(mgGAE TFC(mgQE  IFAC (’“?’El
(%)' hoa tan (“Brix) trong /g CKNL) /g CKNL) Jg CKNL)
80,0 334 1,130 3,63:0,13  17,3420,20 35572116
85.0 446 1175 37301017 188204020 40.25°40.49
90,0 660 1220 3874000  19,07°+0,13 48.22°:0.89
92,5 746 1265 41266000 19,12°:0.20 53.36440.80
95.0 72.4 ) 41204000  19,01°+0.20 52.36%40.66

(Céc gid tri trung binh trong M@t ¢t theo sau cé mdu ty giong nhau thé hién s khdc biét khong c6 y nghia thng ké ¢

muzc tin cay 95%)

Thay ddi dau tién dwoc khao sat 1a vé tinh chat
vét 1y cua dich trich. Ham luwong chat kho hoa tan
tiép tuc ting khi loai dung moi, tuy nhién dat cao
nhat & do giam khéi lwong 92,5% vao khoang
74,6°Brix va khong gia ting nita khi tiép tuc co
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quay. Day 1a gia trj bio hoa cta chat ran hoa tan
trong dich trich va ciing 1a thoi diém cudi cing dé
thu nhan cao chiét. Khi tiép tuc co quay, dich trich
s€ di vao trang thai qua bao hoa, qua trinh xa ap
nhanh s& ha nhiét do, budc dung dich chuyén trang
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thai thanh ran vo dinh hinh, tir 46 mét di kha ning
1ot chay (Tran Xoa va ctv., 2006). Song song dé, sy
gia tang ctia TPC, TFC va TEAC ciing dugc ghi
nhan rd hon. Trong d6, gia tri TFC ting va dat cao
nhét khi dich giam 90% khéi luong; TPC va TEAC
tiép tuc ting va dat cao nhat khi dich trich giam
92,5% khdi lugng. Chét lugng cia cac hop chat
mang hoat tinh sinh hoc 14 khong ddi khi tiép tuc co
quay cho dén 95% do6 giam khéi lugng.

Tom lai, d§ giam khoi lugng 92,5% cho nong do
va hoat tinh sinh hoc cua cac hop phan hoa tan la
cao nhat, 1a thoi diém tich hop dé thu nhan cao chiét
ttr VO buoi.

4. KET LUAN

Nghién ctru da xay dung duoc diéu kién trich ly
va ¢b quay chan khong thich hop dé thu nhan cao
chiét tir vo buai Da Xanh giau cac hop phan hoa tan
mang hoat tinh sinh hoc. Qua trinh trich ly dugc xay
dung theo phuong phap tach ép cong nghiép phu
hop trén nguyén lidu tuoi;, cai bién lai thong qua
thay d6i dung méi trich Iy hd tro 1a nudc bang
ethanol 40° nham dam bao duoc chat luong cua dich
trich sau khi dudi dung mai 1a tét nhét. Sy thay doi
dic tinh cua cac hop phan mang hoat tinh sinh hoc
trong qu4 trinh dudi dung méi ciing 1an dau dugc ghi
nhan ¢ 2 giai doan, moét giai doan lam giam hoat tinh
sinh hoc va mot giai doan lam tang hoat tinh sinh
hoc cua dich trich. Bong thai ghi nhan duoc ché do
co quay tai ap sudt tuyét d6i 160-180 mBar cho dén
khi mat di 92,5% khoi lugng dich trich (72,5°Brix,
ti trong 1,265) dé thu nhan cao chiét tir vo busi Da
Xanh c6 ndng d chat kho hoa tan, TPC, TFC va
TEAC la cao nhat.
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Gi4o dyc va Pao tao) “Nghién cttu hoat chét sinh
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