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TOM TAT

Rau ngd (Enhydra fluctuans L.) 12 nguon thuc vét ¢ ham lugng phenolic cao do d6
n6 dugc st dung trong thuc phém nhu mdt thanh phén khéang khudn va ndm tu nhién.
Tuy nhién, viéc nghién ctru vé diéu kién phu hop cho qua trinh trich ly phenolic trong rau
ngd con han ché. Nghién ciru nay duoc thuc hién nham danh gia anh huéng cua tan sb
song siéu am (UAE) & cac tan s6 (58, 132 va 192 kHz); thoi gian xir 1y siéu am (10, 20,
30 va 40 phut) va dung méi nhu nudc, ethanol 45% va ethanol 96% (v/v) dén ham luong
phenolic ctia rau ngd. Két qua nghién ciru cho thay ham luong phenolic thu dugc hidu qua
khi xtr Iy UAE ¢ tan s6 58 kHz, thoi gian xur ly song 1a 20 phut trong dung mai trich ly 1a
ethanol 45% (18,23 + 2,28 mg GAE/g). Két qua nay goi y rang c6 thé sir dung UAE va
ethanol 45% cho trich ly phenolic tir rau ngd.

Tir khéa: Rau ngd, phenolic, song siéu 4m, ethanol

ABSTRACT

Enhydra fluctuans L. is a plant source having rich in phenolic compounds. Therefore,
it was used as a natural antibacterial and antifungal ingredient in food. However,
previous studies showed that the optimal phenolic crude extraction conditions of Enhydra
fluctuans L. has not been examined. This study aimed to evaluate the effects of ultrasound
frequency (58, 132, and 192 kHz), ultrasound treatment time (10, 20, 30, and 40 minutes),
and solvents such as water, 45% ethanol, and 96% ethanol on the phenolic content of
Enhydra fluctuans L. The results showed that the phenolic content was effectively
obtained when UAE was treated at a frequency of 58 kHz, the wave treatment time was
20 minutes in 45% ethanol extraction solvent (18.23 + 2.28 mg GAE/g). These findings
suggest that ultrasound and 45% ethanol can be effective for extracting phenolics from
Enhydra fluctuans L.
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1. GIOI THIEU

Phenolic 13 hop chit c6 mot hoidc
nhiéu vong thom véi mot hodc nhiéu nhém
hydroxyl. Chiing c6 mat rong rai trong gioi
thuc vat véi hon 8.000 ciu tric phenolic
hién duoc biét dén, tir cac phan tir don gian
nhu acid phenolic dén cac chit cao phan
tir nhu tanin [1]. Cac hop chét phenolic 1a
chat diéu hoa sinh truéng néi sinh cua thyc
vat, cdu trac phan tir ciia ching cho phép
tao phtc voi cac ion kim loai, ngdn ngura
sy hinh thanh céc gdc tu do do stress gay ra
va tang cudng hoat dong chdng oxy hoa [2,
3]. Ngoai ra, chung tham gia nhu chét ciu
trac, chit hip dan, truyén tin hiéu va bao
vé cho thuc vat [4]. Phenolic cling 1a thanh
phan pho bién cua thyc phdm cé ngudn goc
tir thuc vat nhu: trai cay, rau, ngii cde, 6 liu,
dau,... va cac loai dd uéng nhu: tra, ca phé,
bia, rugu vang,... Ngoai ra, cac hop chét
phenolic gin ddy da dugc nghién ciru rong
rai do cac tdc dung sinh hoc cua ching, co6
thé ké dén nhu khang viém, khang khuan,
hoat dong chéng ung thu, bénh dai thio
duong, bénh Parkinson, bénh Alzheimer va
bdo vé tim [5-7]. Do dd, viéc nghién cuu
trich ly cac hop chat phenolic tur thuc vat va
su dung chung lam chét phu gia thyc phdm
c6 nguon goc tu nhién dang dugc quan tam.

C6 nhiéu phuong phap chiét xuat va
dung mdi khac nhau c6 thé duoc str dung dé
chiét xuat cac hop chat phenolic tir thyc vat.
Céc déc tinh cua dung moi s€ anh huong
dang ké dén hiéu qua chiét xuit. Loai va
san lugng hop chat phenolic dugc chiét
xudt thay doi tily thudc vao do phan cuc cia
dung méi, ap sudt hoi va do nhét [8]. Do
do, viéc lya chon dung moi tdt nhat dé chiét
Xuét cac hop chét phenolic tir vat liéu thuc
vat 1a rat quan trong dé tang hiéu qua chiét
xudt [9]. Trong nhiéu thap ky qua, cac hop
chét phenolic thuc vat dugc chiét xuét chu
yéu bang cac bién phép théng thuong nhu:
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chung cit, ngam, soxhlet,... [10]. Trong
d6, chiét xuat bang phuong phap soxhlet
va ngam 13 hai phuong phap pho bién nhét.
Tuy nhién, hai phuong phap nay thuong st
dung lugng 16n dung moi va thoi gian chiét
kéo dai (c6 thé tir 360-720 phut) moi trich
hét cac thanh phan thyc vat trong mo hinh.
Pong thoi, c6 thé thdy phuong phap soxhlet
su dung nhiét d6 cao dé trich nén hoat tinh
sinh hoc ciia cac hop chét phenolic ¢6 thé
giam do sy phan huy nhiét [11]. V&1 phuong
phap ngém thoi gian trich ly dai va hiéu qua
trlch thap. Do d0, hai phuong phép nay chu
yéu duoc str dung dé so sanh hiéu qua voi
cac phuong phap thay thé co thé khac phuc
nhitng han ché trén nhu chiét xuat hd tro vi
song, chiét xuat chét 1ong ap suét cao, chiét
xudt chat 1ong siéu toi han va chiét xuat hd tro
song si¢u am (UAE) [12]. Trong d6, UAE la
mot k¥ thuat duge nghién ciu nhiéu nhét dé
trich ly cac hop chat phenolic do hiéu suét
cao, thoi gian chiét ngén va str dung nhiét do
mdi truong. Trong phuong phap nay, hién
tuong sui bot gdy ra mdt loat cac luc nén
va do loang trong mai truong 1ong gay ra
nhing thay d6i vé ap suét va sy hinh thanh,
sup d6 cua cac bong bong khi, lam ting
cuong tdc do truyén khdi va kha nang tham
thiu cua dung moi [13]. Tu do, UAE mang
lai nang suat chiét cao hon, téc do chiét
nhanh hon va st dung mot luong dung méi
nho hon [14]. Thong thudng, tan s6 va thoi
gian xtr Iy UAE 14 hai yéu t6 anh huong dén
ham lugng phenolic cua dich trich thuc vat.
Trong d6, tan s6 UAE dao dong tir 20 dén
1000 kHz [15]. Thoi gian xir Iy UAE truyén
thong dugc tmg dung 1a 30 phat [16], tuy
nhién trong mot sd nghién ctru trén 13 viét
quét cho thdy xtr ly UAE tir 5 d&én 20 phut
thu dugc ham lugng phenolic trong dich
trich & murc 6n dinh [17]. Ngoai ra, nghién
ctru st dung trich ly cac hop chat phenolic
trén thyc vat iung dung UAE cling dugc thuc
hién trén nhiéu ddi twong va cho két qua tdt
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s0 voi cac phuong phap thong thuong. Céc
nghién ctru stt dung UAE trong trich ly hop
chét phenolic da dugc thuc hién trén cay
duong hoe (Robiniae pseudoacaciae) [18],
rom ra [15] va mam d4u nanh [19], cho thiy
¢6 hiéu qua cao hon khi so sanh véi phuong
phap ngam va soxhlet.

Rau ngd (Enhydra fluctuans Lour,), 13
cay than thao ho ctic, ¢ 14 hinh rang cua va
thuong duoc tim thdy ¢ cac khu vice ngip
nudc [20]. Theo Alfasane et al., (2018)
[21], rau ngd cung cap 317,28 kcal/100g
nang luong, 14,00% tro, 18,20% protein,
1,14% chat béo, 11,50% chét xo va 56,60%
carbohdrate. Ngoai ra, flavonoid, alkaloid,
saponin va phenolic 1a mot sé thanh phan
duoc tim thay trong loai cdy nay [22]. Bén
canh viéc st dung nhu thuc phém, cay nay
dugc xem 1a mot ngudn duoc lidu vi kha
nang chéng viém, giam dau, bao v¢ gan va
ha huyét ap [23]. Do d6, rau ngd duoc xem
la mdt loai thuc vat co gia tri trong viéc
mg dung vao thuc pham.

Hién nay, cac dung mdi dugc ap dung
phd bién nhat dé trich ly hop chat phenolic
tir thue vat c6 thé ké dén nhu: nudc, acetone,
ethanol, methanol, etyl axetat va chloroform.
Trong nghién ctru cta Alam et al., (2019)
[24] cho thiy methanol c6 hiéu qué trong
trich ly phenolic trén rau ma, rau thai 1ai va
rau ngd. Ngoai ra, Lopa ef al., (2021) [25]
cho thiy chloroform cé hiéu qua hon trong
trich ly phenolic tir rau ngd hon so vdi ete
dau hoa, etyl axetat va nudc. Tuy nhién, so
vo1 methanol va chloroform thi ethanol la
Ivra chon t5t hon vi d6 an toan khi ing dung
trong thuc pham va hiéu qua trong hoa tan
céc hop chét phenolic tir thuc vat.

Tuy nhién, hién nay chua c6 nghién ctiru
nao thyc danh gia hiéu qua cua UAE trong
chiét xuat phenolic trén rau ngd. Muc tiéu
cua nghién ctru nay 1a danh gid anh hudng
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cta tin s6 UAE, thoi gian xur Iy UAE va
dung moi trich ly dén ham luong phenolic
ctia rau ngd. Tur d6, x4c dinh dugc diéu kién
trich ly phenolic tdi uu cho rau ngd dé ting
dung vao cac san pham thyc pham.

2. PHUONG TIEN VA PHUONG
PHAP NGHIEN CUU

2.1. Pbi twong

Rau ngd duge thu hai sau khoang 45
ngay trong khi trong vuon c6 mot vai ngon
rau cho hoa. Gidng duoc trong 1a cac doan
than cdy hai tir rau ngd hoang dai. Khu vuc
trong 1a vuon ngap nudc theo ché do thuy
tridu clia song o huyén Tra On, tinh Vinh
Long vao thang 7 nam 2024. Nguyén li¢u
duoc lya chon gém: ph?m than va la (phz‘?m
ndi trén mat dat) cé chiéu dai tir 20-30 cm.
Mau duoc lam sach va séy & 50°C cho dén
khi khéi lugng khong do6i (46 4m 11,43 +
0,58%), tiép dén mau duoc xay nhuyén va
sang qua 1y loc (duong kinh 16 0,2 cm),
sau d6 lay phan qua rdy, dong géi chan
khong, bao quan ¢ ti am sau trong bao bi
t6i mau dé trir mau va ding cho thi nghiém.

2.2. Hoa chat

Nghién ctru st dung cac hoéa chat
ethanol (Viét Nam), methanol (Trung
Québe), acid gallic (Trung Qudc), sodium
carbonate (Trung Qudc), sodium hydroxide
(Trung Qudc), va thudc thir Foline-
Ciocalteu's (Dtrc).

2.3. Phwong phap nghién ctru

Phwong phdp bé tri thi nghiém: Can
0,5 g (£ 0,01) bot rau ngd va cho vao éng
nghiém (20 mL), tiép dén bd sung 10 mL
dung moéi (nude cét, ethanol 45% va ethanol
96%,). Sau do, cac 6ng nghiém dugc dua
vao hé thong bé rira (600 x 380 x 350 mm)
6 két ndi truc tiép voi bo phat ngudn phat
UAE (IDS 2415/SM; Crest Ultrasonic) va
hé théng nuéc lanh 20°C tudn hoan lién
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tuc nham gilt cho nhiét d6 cua hé théng on
dinh ¢ 30°C trong qua trinh xtr Iy. Ngudn
phat UAE dugc diéu chinh ¢ tin s6 lan luot
la 0 kHz, 58 kHz, 132 kHz, 192 kHz, thoi
gian xu ly & mdi tan sd 1an luot 12 10, 20,
30 va 40 phut (Hinh 1). Sau khi qua trinh
két thic, dich chiét dugc loc thd bang vai
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luot 4 16p va loc tinh bang gidy loc dinh
tinh dé thu hoi dich chiét phenolic ¢ nhiét
dd phong. Dich trich sau do dugc pha loang
10 1an va tién hanh phén tich ham luong
phenolic. Thi nghiém dugc bé tri hoan toan

ngﬁu nhién voi 3 lan 1ap lai.

Thaoi gian trich ly 10,
20, 30 va 40 phit

Tén s siéu am 0 kHz, 58 kHz,
132 kHz va 192 kHz
|

v
Nguyén lidu > Say'k- N Can khoi N Hon hEer Atrlch N Loc 'd}ch ) DPinh luqng
T Nghién lugng ly siéu am chiet phenolic
)
, Bé sung 10 mL dung moi
s (nude, ethanol 45% va ethanol 96%)

Hinh 1: Quy trinh trich ly phenolic tir bét rau ngé sir dung UAE

Xac dinh ham lwong polyphenol: Ham
lwong phenolic duoc xac dinh bang thudc
thtr Folin—Ciocalteu theo phuong phap cua
Singleton et al. (1999) [26] c6 hiu chinh.
Hon hop phan tmg gém 50 pL dung dich
chiét (str dung dung méi cho miu blank),
250 pL thubc thtr Folin—Ciocalteu, 750
pL sodium carbonate 7,5% va 2 mL nudc
cit. Sau d6, hdn hop phan tng dugc tron
déu va 1t 30 phut & nhiét do 40°C trong bé
diéu nhiét. Do hép thu ctia mau duoc do
& budc song 750 nm bing méay quang phd
(BioSpectrometer Basic, Buc). Ham lugng
phenolic dugc xac dinh dua vao duong
chuan cua acid gallic twong dwong trong
cung diéu kién.

Phuong phdp xir Iy thong ké: Tit ca
cac két qua nghiém thirc duoc phan tich
bang phan mém Statgraphics Centurion
(Phién ban 19-X64). Phuong phap phéan
tich phuong sai (ANOVA) véi kiém dinh
LSD duoc str dung dé xac dinh su khac biét
y nghia (p<0,05) giira cac trung binh.
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3. KET QUA VA THAO LUAN

Ham luong phenolic ¢ rau ngd trong
nghién ctru nay c6 sy khac biét gilta cac
loai dung méi va timg tan sd xu ly. Trong
diéu kién xtr ly dung méi 1a nudc (Bang 1),
ham lugng phenolic thu dugc cao nhat khi
xtr ly & tan s6 58 kHz, thoi gian 40 phut
(12,22 + 2,62 mg GAE/g) va thap nhat ¢
nghiém thirc khong xtr 1i UAE, ngdm trong
thoi gian 10 phut (3,86 + 1,42 mg GAE/g).
Két qua con cho thay, thoi gian xir Iy UAE
khong cho thdy su anh huong dén ham
lugng phenolic thu duge giita cac mau &
cung tan sb xir ly & mirc y nghia p<0,05.
Tuong tu, két qua nay pht hop véi nghién
cuu cua Bamba et al. (2018) [27] khao sat
trén dich ba viét qudc trong dung moi nude
cling cho thdy ham lugng phenolic & tin sd
35 kHz dao dong & mirc 5,84 + 0,03 dén
6,31 + 0,15 mg GAE/g. Ngoai ra, cling cd
thé tim thdy diém tuong dong nay ¢ nghién
ctru trén rau diép va bi ngoi cia Lafarga
et al. (2019) [28], rau ngd cua Lopa ef al.,
(2021) [25] va trén rau ngd 6m cua Do et
al., (2014) [29].
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Bang 1: Ham lwong phenolic ciia rau ngoé (mg GAE/g) thu dwoc khi trich ly
trong dung méi nuéc

Thoi gian xir Tin s6 UAE (kHz)

ly UAE (phut) 0 58 132 192
10 386+1,42% | 916+026" | 10,48+1,124 | 5,82 42,70
20 4,66 +0,55% | 11,28 +1,45% 9,73 £ 4,10 | 5,59 + 0,420
30 4,11 +0,25" | 10,22+ 1,46 747 +£324% | 599 +2 0]
40 4,49 £0,94% | 12,22 +2,62 | 10,54 +2,60* | 5,67+2,21%

(Ghi chii: S6 liéu trong bang la gid tri trung binh cia 3 lan ldp lai. Cdc gid tri trong
cung mot cot co cdc chi so chir cdi trén khac nhau thi khdac biét dang ké (p<0,05). Trong
do: cdc chit cdi in thuong biéu thi cho tan so, cac chir cadi in hoa biéu thi cho thoi gian)

Gia tri toi thiéu va tbi da cuia ham luong
phenolic thu duoc véi ethanol 45% lan lugt
la 11,23 + 0,81 mg GAE/g va 18,26 + 1,49
mg GAE/g (Bang 2). Nhin chung, ham
luong phenolic cao nhat thu dugc & cac
mau xtr 1y tan s6 58 kHz va 132 kHz, & murc
y nghia p<0,05 thi ham lugng phenolic ctua
hai mau nay khong coé su khac biét mang
y nghia thong ké. Trong khi d6, & cac mau
d6i chimg khong xir ly UAE va mau xu ly
tan s6 192 kHz mang két qua thip hon so
v6i hai tin s6 UAE con lai. Tuong tu, &
cac muc thoi gian khac nhau ctia qua trinh
xtr ly siéu &m, ham lugng phenolic giita
c4c mau trong cuing mot tan sb xir Iy UAE

la khong c6 su khéac biét (p<0,05). Mot
nghién ctru khéac cua Lapornik et al. [30]
da cho thay ham luong phenolic trong ba
cua nho do va nho den giam khi trich ly
trong nudc voi thoi gian trich ly kéo dai tur
1 gio dén 24 gio. Pidu nay chi ra ring thoi
gian chiét xuit trong nuéc qua lau cé thé
gy ra sy phan hay mot sb hop chit muc
tiéu dan dén giam ham lugng. Nhin chung,
nong do ethanol anh huong truc tiép dén do
phan cuc ctia dung méi, trong khi sy hap
thu si€éu dm phu thudc vao héng sb dién
moi cia dung moi va tang theo ham lugng
nudc trong ethanol [31].

Bang 2: Ham lwgng phenolic ciia rau ngoé (mg GAE/g) thu dworc khi trich ly
trong dung moi ethanol 45%

Théi gian xir Iy Tén s6 (kHz)
UAE (phut) 0 58 132 192
10 12,16 £ 0,97 | 16,11 +3,15* | 17,37 £1,04*4 | 13,56 £ 0,47
20 12,26+ 0,85" | 18,23 £2,28% | 17,94 + 1,824 | 13,80 + 1,40
30 11,23 +0,81° | 17,49+ 0,97 | 18,26+ 1,494 | 13,08 + 1,29
40 11,67+ 1,20 | 15,97 + 1,54 | 17,83 +£2,34* | 12,42+0,91°

(Ghi chii: S6 liéu trong bang la gid tri trung binh cia 3 lan Igp lai. Cdc gid tri trong
cung mot cot co cdc chi so chir cdi trén khac nhau thi khdac biét dang ké (p<0,05). Trong
do: cac chir cdi in thuong biéu thi cho tan so, cac chir cdi in hoa biéu thi cho thoi gian)
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Céc nghién ctru trich ly khac dugc thuc
hién bing ethanol ciing cho thay ham luong
phenolic cua dich trich thuc vat thu duoc
cao hon khi st dung dung moi ethanol va
nude o ti 18 50%-50% [32]. Két qua nay
cling cho thdy, viéc thém nudc vao dung
moi hitu co nhu ethanol di gép phan tao
ra mdi trudng phan cuc vira phai gidp cai
thién hiéu qua chiét xuit, didu nay c6 thé
duogc giai thich bing mic d6 hoa tan cua
dudng, protein va cac thanh phan khac &
trong nude nhiéu hon trong ethanol [33].
Tuong tu, c6 thé thdy két qua nay ¢ cac
nghién ciru trén rau ngd 6m [29] va rau can
tay [34]. Ngoai ra, mdt nghién ctu khac
trén rau ngd cta Lopa ef al. (2021) [25]
cho thiy xir Iy dung méi chloruaform thu
dugc ham luong phenolic cao nhat (14,06
+ 1,01 mg GAE/g). Két qua nay cho thiy
viéc st dung ethanol 45% cho két qua tot
hon (18,26 + 1,49 mg GAE/g) va an toan
hon cho méi truong va hi¢u qua trong ing
dung thyc pham.

Pbi véi miu duge xtr Iy bang dung
mdi ethanol 96%, ham lugng phenolic c6
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su khac biét khong dang ké giita cac mau
& cac diéu kién xu ly khac nhau (Bang
3). Ham lugng phenolic mau tang tir 2,64
+ 1,33 mg GAE/g dén 8,90 + 0,85 mg
GAE/g. Trong d6, ham lugng phenolic cao
nhit duge tim thdy ¢ miu xir Iy ¢ tan sd
UAE la 132 kHz. Két qua nay cho thiy do
hoa tan phenolic thuc vat bi chi phéi baéi
dd phan cuc ctia dung moi cling nhu ban
chéat hoa hoc ciia mau [1, 8]. Piéu nay co
thé duoc giai thich boi ap luc lién két cua
dung méi. Viéc str dung dung méi ¢ nong
dd qua cao 96% cling nhu nudc nguyén
chat dé trich phenolic khong mang lai hi¢u
qua trén rau ngd o thi nghiém nay, két qua
nay ciing duoc tim thy trong nghién ctu
cta Cuji¢ et al. (2016) [35]. Cu thé, ethanol
lam giam hang s6 dién moi cua dung moi
nuoc, do dé lam tang sy khuéch tan cta céc
phan t&r nhu polyphenol trong dung moi,
nhung ndng d6 ethanol qué cao ¢ thé lam
méat nudce cac té bao thuc vat, diéu nay co
thé can tré su khuéch tan ctia polyphenol tir
vat liéu thuc vat vao dung moi [36].

Bang 3: Ham hrgng phenolic ciia rau ngo (mg GAE/g) thu dworc khi trich ly
trong dung méi ethanol 96%

Thoi gian xir Tan s6 UAE (kHz)

ly UAE (phut) 0 58 132 192
10 2,79+0,32%4 | 6,64+2,06° | 8,73+0,23*4 | 6,62+ 1,33%
20 2,64+0,03 | 6,87+2,80" | 839+0,45* | 7,05+0,57%
30 3,02+0,12%4 | 6,96+3,99"* | 890+0,85 | 7,15+ 0,44%
40 2,98 +0,22°4 | 727+3,70°* | 8,62+ 1,01* | 7,22+0,36

(Ghi chii: S6 liéu trong bang la gid tri trung binh ciia 3 lan Idp lai. Cdc gid tri trong

cing mot cot ¢ cde chi sé chir cdi trén khdc nhau thi khdc biét dang ké (p<0,05). Trong

do: cac chir cdi in thuong biéu thi cho tan so, cac chir cdi in hoa biéu thi cho thoi gian)

Nhin chung, hai yéu to tan so siéu am
va thoi gian xu li cia mau c6 anh hudng
dén qua trinh chiét xuat phenolic. Trong

khi d6, thoi gian xu ly siéu am trong nghién
cuu nay c6 vé khong anh hudéng dén ham
luong phenolic ctiia cdc mau & cac nong do
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dung méi khac nhau trong mét tan s xir ly
¢d dinh. Nhin chung, ham lugng phenolic
thu dugc & cic mau xir Iy bang dung mai
ethanol 45% c6 xu huéng cao hon cic mau
xur ly véi nude va ethanol 96%. Pong thoi,
trong cing mot dung moi xir 1y, tan sd
UAE ¢ 58 kHz va 132 kHz ciing cho thay
hi€u qua hon trong viéc trich ly cac hop
chat phenolic trén rau ngd. Tan sb 192 kHz
thi nguoc lai, diéu nay cé thé duoc giai
thich do siéu 4m tan s cao tao ra luong
16n gdc tw do 1am phan huy phenol va lam
giam hoat tinh chéng oxy héa ctia miu
[37, 38]. Piéu nay dugc cho 13 do su hinh
thanh cac bong bong khong 6n dinh, din
dén hién tuong tao 16 rdng tam thoi. Cac
bong bong khong 6n dinh nay v ra va tao
ra cac nguyén tir hydro (H) va cac gbc tu
do trong dung dich, c6 kha nang lam trung
gian cho qua trinh phan huy dung méi va
chét tan, tring hop va phan huy polyphenol
[13, 37]. Két qua nay phu hop v6i nghién
cuu cua Stojanovi va Sliva (2014) [39] trén
qua mong.

ISSN 2681 5-9945

Do d6, viéc két hop xu Iy UAE va
dung méi phan cyc vura phai nhu ethanol
45% 1a mot trong nhitng diéu kién mang
lai hiéu qua trong chiét xuat va duy tri hop
chat phenolic cua rau ngo.

5. KET LUAN VA PE XUAT

Két qua cua nghién ciru nay cho thiy
tan s6 UAE va nong d6 dung méi ¢ anh
hudéng dén hiéu qua trich ly phenolic ctia
rau ngd. Trong d6 nghiém thuc xir ly UAE
& tan s6 132 kHz, thoi gian xtr ly UAE 1a
30 phut trong dung mai trich ly la ethanol
45% cho két qua ham luong phenolic cao
nhét (18,26 £ 1,49 mg GAE/g). Tuy nhién,
xét vé hiéu suat kinh té, miu xtr Iy UAE
& tan s 58 kHz trong 20 phut & cing loai
dung moi ethanol 45% la lya chon phu
hop hon & muc y nghia p<0,05 (18,23 +
2,28 mg GAE/g). Ngoai ra, thoi gian xtr ly
UAE khéng c6 anh huong dén ham lugng
phenolic ctia rau ngd.
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