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ABSTRACT

The study was carried out to fully utilize betel leaves for the
extraction of essential oils and production of sugar-rich
hydrolysates from the betel leaves residues. Essential oils in
the betel leaves were extracted by hydrodistillation and the
betel leaves residues were enzymatically hydrolyzed to obtain
sugar-rich hydrolysates. Antioxidant and antibacterial activity
of the essential oils and the hydrolysates were investigated.
Chemical composition analysis of the betel leaves showed that
they contained 2.23% reducing sugars, 21.10% polysaccharides,
68.01 mg/g phenolics, 6.17 mg/g flavonoids, 12.05% ash, and
1.63% tannins. Betel essential oils content was 3.14%, with
the main components being eugenol (50.37%), y-muurolene
(9.65%), and a-copaene (8.22%). Betel essential oils exhibited
antioxidant activity with the IC, of 0.13 mg/mL and antibacterial
capacity against three strains of bacteria, including Escherichia
coli, Samonella sp. and Bacillus cereus. The enzymatic hydrolysis
of betel leaves residues using Ultraflo Max with a ratio of enzyme
to substrate of 5% for 96 h produced the highest amount of
reducing sugars of 10.66 g/L containing 48.31% glucose. The
results suggest that betel leaves residues hydrolysate can be used
as carbon sources for fermentation processes to produce value-
added commodities in further investigation.
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1. Dit Vin Dé

Minh

TOM TAT

Nghién ctiu dugc tién hanh d€ thu nhén tinh du 14 Trau va
dich thuy phan giau dudng tu ba 14 Trau, nham tin dung triét
dé€ nguon nguyén liéu. Tinh diu 14 Trau dugc chiét xudt bang
phuong phap chung c4t16i cuén hoi nudc, ba ld Trau con lai dugc
thay phéan bing enzyme dé thu nhén dich dudng. Két qua phan
tich thanh phan héa hoc cho thay 14 Trau chta 2,23% duong khu
tu do; 21,10% polysaccharide; 68,01 mg/g phenolic tdng s6; 6,17
mg/g flavonoid t6ng s6; 12,05% tro va 1,63% tannin. Ham lugng
tinh dau trong 1a Trau dat 3,14% véi cac thanh phan chinh gom
eugenol (50,37%), y-muurolene (9,65%) va a-copaene (8,22%).
Tinh dau 14 Trau thé hién hoat tinh chong oxy héa véi IC,, =
0,13 mg/mL. Tinh dau la Trau c6 tiém ndng st dung nhu chét
khéng khudn véi kha nang tic ché Escherichia coli, Samonella sp.
va Bacillus cereus. Ham lugng dudng khii cao nhat dat 10,66 g/L
trong diéu kién thiy phén ba 1a Trau bang Ultraflo Max véi ti
1é¢ enzyme/co chat 1a 5% trong 96 gio, trong d6 glucose chiém
48,31%. Két qua cho thdy dich thuy phan ba 1a Trau c6 thé la
ngudn cung cip carbon cho cic qua trinh Ién men nham tao ra
nhiing san phdm ¢4 gia tri.

Ngoai ra, 1a Trau con dugc st dung lam thudc ho,
thudc bo hodc chit lam se (Joesoef & ctv., 1996;

Cay Trau (Piper betle) la mot cay thudce truyén
thong dugc phan bs chu yéu ¢ khu vuc nhiét déi;
trong do la Trau la bd phan dugc nghién ctiu va
st dung rong rai nhat. Trong y hoc ¢6 truyén, la
Trau dugc st dung lam nudc stic miéng & An Do
va Théi Lan, diéu tri cac van dé vé raing miéng,
dau dau, viém khép 6 Malaysia, nudc ép 1a Trau
dugc dung d€ diéu tri cac bénh vé da & Sri Lanka.

Arambewela & ctv,, 2010; Chowdhury & ctv,,
2020). Céc ting dung cuia 14 Trau c6 lién quan dén
ddc tinh khang khuén va khang ndm ctia chung.
Tinh dau va chiét xuét 14 Trau c6 kha nang tc
ché sy phat trién cta vi nhiéu loai vi khuin
Gram Am nhu Escherichia coli, Pseudomenas
aeruginosa, Acinetobacter baumannii, Klebsiella
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pneumonia; Gram duong nhu Staphylococcus
aureus, Propionibacterium acnes, Streptococcus
pyogenes, Staphylococcus epidermidis,
Enterobacter faecalis; cing nhu cac loai nim,
bao goém ca nhiing loai ndm khang da thudc va
gy ra cac bénh nghiém trong nhu Aspergillus
flavus,  Aspergillus  fumigatus,  Aspergillus
parasiticus, Candida albicans, Candida glabrata,
Candida parapsilosis, Epidermophyton floccosum,
Trichophyton — mentagrophytes, — Trichophyton
rubrum, Microsporum canis (Nayaka & ctv,
2021). Thanh phan héa hoc ctia tinh dau 14 Trau
rat da dang tuy thudc vao nguén goc, tudi cay
va thai gian thu hoach. Két qua phén tich thanh
phan tinh dAu I4 Trau An Do chia chti yéu nhém
phenylpropanoid nhu acetyl eugenol, eugenol,
chavicol va safrole. Trong khi do, tinh d4u 1a Trau
tl cac nghién ctiu khac chua cic hgp chit phd
bién nhu estragole, linalool, a-copaene, anethole,
and caryophyllene a-terpinene, 1,8-cineole,
B-caryophyllene, a-humulene, allyl pyrocatechol,
allylcatechol, methyl eugenol, estragol (methyl
chavicol), chavibetol, chavibetol acetate, safrol,
4-allyl-2-methoxy-phenolacetate va 3-allyl-6-
methoxyphenol (Madhumita & ctv., 2019; Salehi
& ctv., 2019). Ngoai tinh dau, 14 Trau con chiia da
dang cac thanh phén khac nhu steroids, tannins,
proteins, amino acids, flavonoids, terpenoids,
saponin va carbohydrates. La Trau dugc xem la
nguon thao dugc phong phu va tiém ndng trong
nganh cong nghiép thuc phdm va dugc phim.
Tuy nhién cac nghién ctiu trudc déy chi tap trung
vao viéc khai thac tinh diu va cac hgp chét thu
cap tu chiét xuat 1a Trau trong khi dé6 mot lugng
16n ba 14 Triu con lai sau cac qua trinh chiét xuét
thai ra moi truong gay nhiing tac dong tiéu cuc.
Nghién ctiu nay dugc thyc hién nham st dung
triét d€ nguon 1a Trau d€ thu nhan tinh diu va
dich thty phén giau dudng tu ba 14 Trau c6 tiém
nang phat trién san phdm siro la Triu cang nhu 1a
nguon carbon cho cac qua trinh 1én men. Nghién
ctiu con cung cdp thong tin vé thanh phin héa

hoc ctia 1a Trau dia phuong ciing nhu dé xuat
mot hudéng thu nhan cac nhém hgp chat so cap
tti 14 Trau gép phan mo rong hudng ting dung va
han ché 6 nhiém moi trudng.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Vit liéu

L4 Trau dugc thu mua tai chg Ba Diém,
huyén Héc Mon, Thanh phé H6 Chi Minh. La
tuoi trudéng thanh, khong bi sau bénh, ndm mdc,
rtia sach, d€ rdo nudc. La tuci dugc xay nhuyén
trude khi chiét tinh dau. Sau khi chiét tinh dau,
ba 14 Trau dugc sdy cho dén khi d6 dm dudi 13%,
xay nhuyén, rdy qua ray c6 dudng kinh 1 mm
va xdc dinh d6 4m trudc khi tién hanh céc thi
nghiém tiép theo.

Cac loai enzyme nhu Celluclast (700 EGU/g),
Ultraflo Max (250 FXU-S/g) va Viscozyme
(100 FBG/g) dugc cung cap boi Novozyme.
Cac chat chudn bao gom glucose va xylose ctia
Sigma-Aldrich.  2,2-Diphenyl-1-picrylhydrazyl
(DPPH), 3,5- acid dinitrosalicylic (DNS), Folin-
Ciocalteu, acid gallic, va acid ascorbic ctia Merck
(New Jersey, My).

2.2. Phuong phap nghién ctiu

2.2.1. Pinh lugng polyphenol tdng sé

L4 Trau dugc sdy khd & 50°C, xay nhuyén va
xac dinh d¢ dm trudc khi tién hanh phén tich cac
thanh phéan héa hoc. Bot 1a Trau kho dugc chiét
kiét v6i ethanol 70% dudi sy ho trg ctia séng siéu
am v6i cong suat 500 W. Ham lugng polyphenol
téng s6 dugc xac dinh dya trén phan ting oxy hoa
- khu gitia cac hgp chat polyphenol véi thudc thi
Folin - Ciocalteu (Singleton & ctv., 1999). Hut
0,1 mL dich chiét Ia Trau cho vao 6ng nghiém,
thém 0,1 mL thudc thtt Folin - Ciocalteu, d€ yén
trong 5 phut, thém vao 0,3 mL dung dich Na,CO,
20% lac déu, sau d6 thém 4,5 mL nudc cat. D€ yén
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trong 60 phut r6i dem do mau & budc séng 735
nm. Gallic acid dugc st dung lam chét chudn.

2.2.2. binh lugng flavonoid tdng s6

Ham lugng flavonoid dugc xac dinh thong
qua phan ting mau v6i cac muoi kim loai. Do hap
thu ctia phtic hgp nay dugc ghi nhén béng thiét
bi quang phd hép thu phan tu thong qua phan
ling tao mau v6i hon hgp CH,COOK - AICI,
(Shraim & ctv.,, 2021). Hut 0,5 mL dich chiét 14
Trau cho vao 6ng nghiém, thém 1,5 mL ethanol
96%, dé yén trong 5 phut, thém 0,1 mL AICL,
10% lac déu d€ yén trong 6 phut. Tiép tuc thém
0,1 mL CH,COOK 1 M va 2,8 mL nudc cit. bé
yén trong 15 phut, do do hép thu ctia hon hop &
budc song 430 nm. Quercetin dugc st dung lam
chit chuén.

2.2.3. Pinh lugng duong khi ty do

Ham lugng dudng kht dugc xac dinh bang
phuongphap quangphShédpthuphanttthongqua
phan ting mau véi thudc thi 3,5-Dinitrosalicylic
acid (DNS) (Miller, 1959). Thu6c thit DNS dugc
chuén bi bing cach hoa tan hoan toan 1 g DNS
cung véi 30 g C,H,0 KNa.4H,O va 0,5 g Na,SO,
trong 80 mL NaOH 0,5 N & 50°C trong binh dinh
muc 100 mL. Sau d6, dung dich dugc dé ngudi &
nhiét do phong, tiép tuc thém vao 0,5 g phenol
va dinh mutc dén vach. Hat 1 mL mau vao 6ng
nghiém, thém 1 mL DNS. Hén hgp dugc dun &
100°C trong 5 phut va lam lanh nhanh duéi voi
nudec. Sau khi nguoi hoan toan thém 3 mL nuéc
cat, lac déu va do d6 hép thu & budc song 505 nm.
D-Glucose dugc st dung lam chét chuén.

2.2.4. Dinh lugng tannin

Ham lugng tannin dugc xdc dinh theo
phuong phéap chuén d¢ ctia Lowenthal, v6i thudc
thtt indigo carmine (AOAC, 1970). Chuén d¢ ca
mau tht va mau trang bang KMnO, 0,1 N cho
dén khi dung dich chuyén tii mau xanh lam sang

mau xanh lyc va khi chuyén sang mau vang rom
thi két thuc.

2.2.5. Dinh lugng polysaccharide

La Trau sau khi loai bo ciac chat trich ly
(extractives) dugc thuy phan hoan toan bang
acid theo qui trinh cta Sluiter & ctv. (2008).
Ham lugng polysaccharide dugc xdc dinh bang
phuong phap quang phd hép thu phén ti thong
qua xac dinh tong duong kht trong dich thay
phan acid véi thude thu DNS.

2.2.6. Chiét xuat va phan tich thanh phan tinh
ddu la Trau

Tinh daula Trau dugc chiét xuit bang phuong
phép chung cét 161 cuén hoi nudc c6 ho trg ctia
song siéu am (30 phut) véi ti 1€ nguyén liéu tuoi:
nudc la 1:4 (w/v) trong 4 gio (Nguyen & ctv,,
2016). Sau khi qua trinh chung cét két thuc, thu
dich trong 6ng hting vao binh chiét. Thém vao
binh chiét 50 mL n-hexan, lic déu, d€ ling, dich
trong binh chiét sé tach thanh 2 16p, thu 16p phia
trén vao binh céu, 16p phia dudi tiép tuc lic 14n 2
bang 50 mL n-hexan, thu phén phia trén gop vao
binh chiét. Tinh d4u dugc thu nhan bang cach co
quay chan khong dé loai bo dung moi.

Tinh d4u 14 Trau dugc pha loang v6i n-hexan
va loc qua mang PTFE 0,2 um. Thanh phéan héa
hoc cta tinh d4u 14 Trdu dugc phéan tich bing
phuong phap sac ky khi ghép khoi ph6 (GC-MS
Agilent 6890N/5973). Cot mao quan DB-5 MS
(J&W) dai 30 m, dudng kinh trong 0,25 mm véi
pha tinh day 0,25 pm. Khi mang la heli véi toc do
dong 1,0 mL/phut. Nhiét d6 budng tiém mau la
220°C va nhiét do dau do MSD la 280°C. Chuong
trinh nhiét d6 phéan tich trén sic ky nhu sau:
nhiét do ban dau 40°C, giti trong 10 phut; ting
4°C/phut dén 200°C; tang 2°C/phut dén 220°C.
Thé tich mau tiém 1 pL bang ky thuat tiém khong
chia dong. Phd khoéi lugng ctia cac thanh phan
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trong tinh dau dugc so sanh véi phé chuén luu
tri trén thu vién NIST 14. Ham lugng tuong doi
ctia cac chat dugc tinh todn dua trén phan tram
dién tich peak.

2.2.7. Phuong phap thay phén ba 14 Trau

Ba la Trau sau khi chiét xuit tinh dau dugc loc
tach, sdy kho va thuy phan bing ba loai enzyme
khac nhau 1a Viscozyme (100 FBG/g), Celluclast
(700 EGU/g) va Ultraflo Max (250 FXU-S/g). St
dung 2 g mau két hgp véi 50 ml dung dich dém
sodium citrate 0,01 M & pH 5,0; sau d6 thém
enzyme vao voéi ti 1¢ enzyme:co chat la 5%. Quy
trinh thty phan thuc hién & 50°C trong may lac
6n nhiét. Qua trinh thay phén dugc theo doi
béing cach do ham lugng duong khti gidi phong
ra & cac thoi diém 0; 24; 48; 72; 96; 120 gio
(Gama & ctv., 2015; Andlar & ctv., 2016). Sau khi
xac dinh dugc enzyme hiéu qua nhit, tién hanh
khao sat liéu lugng enzyme véi ti 1é enzyme:co
chit ti 1 - 5%.

Céc mau dich thuy phén dugc ly tam 4.000
vong trong 5 phut bing mdy ly tam Z206A
(Hermle, Dtic). Thu ldy phan dich ndi, tién hanh
phan ting mau véi thudc thit DNS va dinh lugng
duong khti téng s6 bang hé théng quang ph UV-
Vis v6i chét chudn 1a glucose (50 - 300 mg/L).
Thanh phan duong don nhu glucose va xylose
trong dich thay phan ba 1d Trau dugc xac
dinh bang ky thuét sic ky long cao ap (Agilent
1200 Infinity II, Hoa Ky). Cot Rezex RPM —
Monosaccharide Pb+2 (8%) c6 kich thugc 100 x
7,8 mm dugc 6n dinh ¢ 85°C. Dau do chiét suit
(RI) dugc gia nhiét 6 35°C. Pha dong la nudc véi
toc do dong 0,2 mL/phut.

2.2.8. Khao sat hoat tinh chong oxy héa

Hoat tinh chong oxy héa dugc khao sat thong
qua kha néng bat git cc gbc tu do 1,1-diphenyl-
2-picrylhydrazyl (DPPH) (Blois, 1958; Bondet &

ctv,, 1997). Cac goc tu do DPPH tu do c6 d6 héap
thu cuc dai tai budc séng 517 nm va c¢6 mau tim.
Khi gbc tu do DPPH bit cdp v6i mot electron
ti chdt chong oxy hda thi dung dich sé chuyén
qua mau vang. Tién hanh phan tng bing hat 0,5
mL mau tht vao cac 6ng nghiém c6 chia san 3
mL ethanol 96%, tiép tuc thém vao 1 mL DPPH
0,5 mM pha trong methanol va lac déu. Hon hop
dugc d€ yén trong t6i 30 phut va do do hép thu
6 budc séng 517 nm. Thuc hién song song mot
mau déi ching 4m bing cach thay mau tht bang
nudc cat. Chat doi chiéu 1a ascorbic acid duogc
pha trong nudc cat 6 nong do 10 - 50 mg/L.

2.2.9. Khao sat hoat tinh khang khuan

Kha nang khang khuén ctia tinh dau 1a Trau
va dich thuy phan ba 14 Trau dugc xac dinh bing
phuong phap khuéch tan dia gidy cua Kirby -
Bauer (Bauer & ctv.,, 1959) thuc hién khao sat
trén ba chung vikhuénla E. coli, Salmonella sp. va
B. cereus. Dia gidy vo trung (dudng kinh 5 mm)
dugc thdm qua tinh dau sau d6 dat lén bé mat
thach c6 chia vi khuén, d6i chiing am 1a dia gidy
khong chta tinh dau va doéi ching duong la dia
gidy chiia khang sinh tetracycline 0,2%.

3. Két Qua va Thao Luin
3.1. Thanh phan héa hoc cua 14 Trau

Thanh phan héa hoc cua la Trau thay déi
tuy thudc vao ngudn goc, tudi cay, diéu kién khi
héu thd nhudng va thoi gian thu hoach. Két qua
dinh lugng moét s6 thanh phéan héa hoc cua la
Trau thu thap & Hoc Mon thé hién trong Bang
1. Polyphenol va flavonoid 1a nhiing hgp chat
quan trong da dugc chiing minh cé nhiéu hoat
tinh sinh hoc nhu kha nang khang ndm, khang
khudn va khang virus (Montenegro-Landivar &
ctv,, 2021). Mot s6 nghién ctiu trudce déy cho thay
flavonoid c6 hoat tinh chéng oxy héa manh, bén
canh do6 con c6 kha nang tic ché qua trinh hinh

Tap chi Nong nghiép va Phdt trién 23(1)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

69

thanh vach t€ bao ndm, polyphenol ngan can
tong hop mang t€ bao vi sinh vit (Makhuvele &
ctv., 2020). Két qua cho thdy la Trau chtta ham
lugng polyphenol cao 68,01 mg/g va 6,17 mg/g
flavonoid c6 ti€ém ning sti dung lam chat chong
oxy hoa, khang ndm va khang khuén (Glevitzky
& ctv,, 2019). Ham lugng tinh dau 14 Trau tuoi
dat 0,47% (w/w), tuong duong 3,14% tinh trén
nguyén liéu kho. Két qua nay cao hon so véi
0,18% ham lugng tinh dau la Trau tuci thu
thap & An D¢ khi chiét xuit bing phuong phap
chung céat hoi nuéc (Madhumita & ctv., 2019).
Theo nghién ctiu ctia Huynh & ctv. (2015), ham
lugng tinh dau 14 Trau Héc Mon thay déi theo
thoi diém thu hoach trong nam dao dong trong
khoang 0,26 - 0,33% khi chung cét c6 b sung
muoi vao nudc, trong d6 ham lugng tinh dau la
Trau dat cao nhét 0,32 - 0,33% vao thang 8 dén
thang 12. La Trau trong nghién ctiu nay dugc thu
hai vao thang 8 1a thai diém phu hgp d€ thu nhan

tinh dau. Tinh dau c6 mau vang, mui ddc trung,
ndéng, vi cay, ty trong 0,8514 g/mL, nhe hon
nudc. Tannin, la cac hgp chat polyphenol c¢6 vi
déng hién dién 1,63% trong la Trau, c6 kha ning
gay ngan an doi véi mot s6 con trung gay hai
(Sharma & ctv., 2021). Ngoai ra, la Trau con chtia
ham lugng cao carbohydrate v6i 2,23% dudng
khi ty do va 21,10% polysaccharide. Céc nghién
ctiu hién nay hau nhu tap trung vao chiét xuit
tinh dau la Trdu ma chua khai thac cac thanh
phan ¢6 tiém nang khac. Két qua phan tich thanh
phan héa hoc cho thay cac hgp chat chiét xuat tu
14 Trau c6 thé st dung lam chét khang oxy hoa,
khang ndm, khang khuén va 1a ngudn cung cép
carbon cho cac muc dich khac (Glevitzky & ctv.,
2019). St dung triét d€ cac thanh phén trong la
Trau khong chi mang lai hiéu qua kinh t€ ma con
giam thiéu ganh nidng cho méi trudng.

3.2. Thanh phéin héa hoc cua tinh dau 14 Trau

Bang 1. Két qua dinh lugng cic nhém chat trong 14 Trau

Chi tiéu! Pon vi Ham lugng
Polyphenol mg/g 68,01 £ 0,86
Tinh d4u % 3,14+ 0,02
Flavonoid mg/g 6,17 £ 0,12
Dbuong khu tu do % 2,23 £ 0,07
Polysaccharide % 21,10 £ 0,10
Tannin % 1,63 + 0,03
Tro t6ng s % 12,05 £ 0,02

1Két qud dugc tinh trén mau kho kiét, thé hién dui dang gid tri trung binh (+ SEM) ctia ba ldn Idp lgi.

Két qua phan tich thanh phan héa hoc tinh
dau la Trau 6 Bang 2 va Hinh 1 cho thdy tinh d4u
chtia 17 thanh phan chinh cht yéu thuéc nhém
terpenoid va dan xuét phenol. Eugenol 1a thanh
phan chinh cta tinh dau la Trau chiém 50,37%.
Eugenol la mot hgp chat thom dugc ting dung

rong rai trong thuc phdm va huong liéu. Ngoai ra,
eugenol con c6 dugc tinh cao dugc xem nhu mot
chét khang viém, khang oxy hoa, khang khudn va
giam dau (Muruganandam, 2017). Két qua tuong
ty cling dugc cong bé béi Madhumita (2019)
trong dé eugenol chi€ém 46,02% thanh phén tinh
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déu 14 Trau. Cac hgp chat thudc nhom terpenoid
chiém ham lugng cao trong tinh dau 14 Trau bao
gém y-muurolene, §-cadinene, T.-cadinol c6
mui thom déc trung, thudng dugc stt dung trong
nudc hoa, dau goi, my phdm va chit tdy rua
(Lesage-Meessen & ctv., 2015). B-phellandrene
chiém 2,17% la thanh phén khang khuén chinh
trong tinh déu cay ho Cam quyt (Okunowo &
ctv.,, 2013). Caryophyllene dugc biét dén nhu
chét bao quan trong thuc phdm. Ngoai ra cac hgp
chét nay con c6 dic tinh khang khudn, xua dudi

Bang 2. Thanh phan héa hoc ctia tinh d4u la Trau

cOn trung va tic ché sy phat trién ctia ndm da in
vitro (Fidyt & ctv., 2016). So sanh véi cac nghién
ctiu cta Nguyen & ctv. (2016), Arambewela &
ctv. (2005) va Madhumita & ctv. (2019) cho thay
tinh dau la Trau trong nghién ctiu nay chia cac
thanh phan ddc trung pho bién ctia la Trdu méc
du khac biét vé ham lugng cac hgp chat. Cac
thanh phén trong tinh dau la Trau dugc béo cao
6 hoat tinh sinh hoc va c6 tiém nang ting dung
trong nhiéu linh vuc.

STT 'Thoigian Thanh phan % STT Thoigian Thanh phan %
(phut) (phut)
1 5,29 B-Phellandrene 2,17 10 14,63  Humulene 1,81
2 6,06 a-Terpinene 1,06 11 14,93  y-Muurolene 9,65
3 6,39 Eucalyptol 3,09 12 15,68  d-Cadinene 6,48
4 6,84 y-Terpinene 2,08 13 16,37  a-Farnesene 0,73
5 9,59 a-Terpinolene 1,33 14 16,89 beta-Gurjunene 0,95
6 13,02 Eugenol 50,37 15 17,58 Cubenene 1,29
7 13,36 B-Elemene 2,41 16 17,84 tau-Cadinol 5,46
8 13,66 Tridecanal 0,67 17 18,05 a-Copaene 8,22
9 13,98  Caryophyllene 2,11 18
Ahundancea TIC: TRALUDT . Didata ms
130268
Be+07 1.890
Ge+07
o 18.055
di a3 14,935,686
h7
2e+07 " :
Time—> 2.00 4,00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00

Hinh 1. Sic ky d6 GC-MS phan tich thanh phan tinh dau 14 Trau.

Tap chi Nong nghiép va Phdt trién 23(1)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

71

3.3. Két qua thuy phan ba la Trau

Ba 14 Trau sau khi chiét xuét tinh ddu duogc
loc tach, sdy kho va thiy phan bang Viscozyme,
Celluclast va Ultraflo Max trong 120 gio véi ti
1¢ enzyme:co chat la 5%. Day la cac loai enzyme
thuong mai phd bién dugc ting dung rong rai
trong cong nghiép. Ultraflo Max la hén hgp
enzyme chtia beta-glucanase va arabinoxylanase;
Viscozyme chta thanh phéan chinh la pectinase,
ngoai ta con c6 P-glucanase, hemicellulase va
xylanase; trong khi Celluclast chi chta cellulase.
Két qua thé hién trong Hinh 2 cho thdy ham
lugng duong khu ting dan ti 0 gio t6i 120 gio
trtt nghiém thtic d6i ching (khong b6 sung
enzyme). Ham lugng dudng khti cao nhat khi
st dung enzyme Ultraflo Max (11,04 g/L) sau
120 gid thuy phén, vugt troi so voi Celluclast va
Viscozyme va cao gép 34 lan so v6i nghiém thic
doi chiing (0,32 g/L). Hiéu qua thay phan phu
thudc vao thanh phdn nguyén liéu va enzyme
sti dung. Nghién ctiu cho thdy Ultraflo Max cho
hiéu qua thay phéan ba 14 Tr4u cao hon Celluclast
va Viscozyme. Ultraflo Max 1a enzyme thiy phan
hiéu qua nhiéu loai nguyén liéu khac nhau nhu
ba cu cai ngot, ba bia, ba trai cay (Berlowska
& ctv,, 2015; Paz & ctv.,, 2019; Favaretto & ctv.,
2023). Stt dung enzyme d€ thiy phan phu phidm
clia cac qua trinh ché bién néng san hoac phu

phdm nong nghiép dang thu hat nhiéu nghién
ctiu nham khai théac tryc tiép hodc chuyén héa
ngudn nguyén liéu nay thanh san phdm c6 gia tri.
Két qua nghién ctiu cho thay ham lugng duong
khti thu nhan dugc khi stt dung Ultraflo Max sau
96 git (10,66 g/L) va 120 gio (11,04 g/L) khong
c6 khac biét c6 y nghia théng ké (P < 0,05). Do
do, enzyme Ultraflo Max dugc st dung thay
phan ba 14 Trau nham thu nhéan dich duong. Liéu
lugng enzyme déng vai tro quan trong trong qua
trinh thay phan. Ham lugng dudng khti ting khi
tang lugng enzyme Ultraflo Max tii 1 - 5%. Két
qua Hinh 2 cho thdy & nghiém thtc bd sung 1%
enzyme cho ham lugng dudng khu thiap nhat
(5,31 g/L) va cao nhit 6 nghiém thtic b6 sung
5% enzyme Ultraflo Max (10,66 g/L), trong khi
doi chuing chi dat 0,32 g/L sau 96 gid thuy phan.
Liéu lugng Ultraflo Max 5% dugc xem la ty 1é
t6i uu d€ thuy phén ba 14 Trau trong nghién ctu
nay. Két qua phén tich duong don (Hinh 3) trong
dich thay phan ba 14 Trau cho théy glucose chiém
khoang 48,31% trong dich dudng véi nong do
5,15 g/L, cac loai dudng khac chua dugc xac
dinh trong nghién ctiu nay. Glucose dugc xem la
nguon carbon phu hgp va téi uu cho nhiéu loai
vi sinh vat, do d6 chung t6i dinh huéng st dung
dich thuay phan ba 14 Trau lam méi truong lén
men trong nghién ctiu tiép theo.

12 B .

=) 000 —&—D0i chimg

10000 4 Viscozyme

é Cellulast

-‘E 8000 - Ultraflo Max

=2

%" 6000 -

2 4000 -

(é-

o 2000 -

=

"2 0 I————-——p—g

0 24 48 72 96 120

A Thoi gian (gio)

~ 12000 - 0% 1%
& 10000 |
g 2% —o—3%
5 8000
0, 0,
fn 6000 4 ——4% 5%
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L=}
€ 2000 -
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Hinh 2. Két qua thuy phéan ba 14 Trau.
A: Anh hudng cia loai enzyme; B: Anh hidng ciia liéu ligng enzyme Ultraflo Max.
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Hinh 3. Sic ky d6 phan tich dudng trong dich thay phén.
(A) chdt chudn glucose; (B) dich thity phan.

3.4. Hoat tinh chong oxy héa va khang khudn

Kha ning choéng oxy hoa cta tinh dau va
dich thuy phén ba 14 Trdu dugc xdc dinh bing
tht nghiém bét géc tu do DPPH. Két qua cho
thdy tinh dau c6 kha ndng chéng oxy hoa véi IC, |
= 0,13 mg/mL, thdp hon so véi chat doi chiéu
acid ascorbic (IC,, = 0,038 mg/mL). Tuy nhién,
kha nang chong oxy hoéa ctia tinh dau la Trau
cao hon mot s6 nguyén liéu khac nhu tinh dau
Thién Nién Kién (Homalomena occulta) véi IC, |
= 58,05 mg/mL hodc tinh dau Gling (Zingiber
montanum) véi IC,) = 0,545 mg/mL (Tran &
ctv., 2014; Trinh, 2023). Thanh phan tinh dau la
Trau chua 50,37% eugenol la mot phenolic dugc
chiing minh c6 hoat tinh chéng oxy hoa va bat

goc tu do manh trong nhiéu nghién ctiu (Salehi
& ctv., 2019).

Tinh d4u 14 Trau thé hién hoat tinh khang véi
ca ba chuing vi khudn E. coli, Salmonella sp. va
B. cereus (Hinh 4). Trong d6, tinh d4u thé hién
kha nang tic ché Salmonella sp. manh nhat véi
duong kinh vong vo khudn dat 8,33 mm va
khang E. coli yéu hon véi dudng kinh vong vo
khuin 7,67 mm. B. cereus kém nhay véi duong
kinh vong v6 khuén nho nhat 6,33 mm. Tinh dau
14 Trau dugc bao cao cé kha nang khang nhiéu
chtng vi sinh vat gy bénh bao gom vi khudn
Gram (-), (+), nAm men va ndm sgi nhu E. coli,
Pseudomonas aeruginosa, Staphylococcus aureus,
Salmonella typhi, Candida albicans, Aspergillus
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niger va Fusarium oxysporum (Nayaka & ctv,
2021). Eugenol trong tinh dau ld Trau dugc
chiing minh la thanh phan c6 kha nang bat hoat
cac enzyme trén thanh t€ bao vi khudn va ndm,
lam ting tinh thdm clia mang té bao dan dén sy
ro ri cac chat nodi bao (Madhumita & ctv., 2019;
Gulcin, 2021).

Trong khi d¢, thanh phén cht yéu cta dich
thiy phan ba 1a Trau la cac loai dudng khi, cac
polyphenol va flavonoid bi phan huy trong qua
trinh chung cat tinh dau vi vay dich thay phan ba
Trau gan nhu khong cé kha nang chong oxy hda
(IC,, = 4,91 mg/mL) va khong thé hi¢n hoat tinh
khang cac chiung vi khudn khao sat.

E. coli

Salmonella sp.

B. cereus

Hinh 4. Hoat tinh khang khuén cta tinh dau 14 Trau.
(+) Tetracycline 0,2%; (-) Nudc khti ion; (TD) Tinh dau.

4. Két Luan

Ham lugng tinh d4u trong la Trau dat 3,14%,
tinh d4u chia cac thanh phan chinh nhu eugenol
(50,37%), y-muurolene (9,65%) va a-copaene
(8,22%). Tinh dau la Trau c6 hoat tinh chdng
oxy héa véi gid tri IC,  la 0,13 mg/mL, dong
thoi thé hién tinh khang véi ba chiing vi khuén
la Escherichia coli, Salmonella sp. va Bacillus
cereus v6i duong kinh vong vo khuén lan lugt 1a
7,67 mm, 8,33 mm va 6,33 mm. B3 14 Trau duoc
thay phan bang Ultraflo Max véi ti 1é enzyme:co
chét 1a 5% trong 96 gio thu dugc lugng duong
khti cao nhét 10,66 g/L, trong d6 glucose chiém
48,31%.

Loi Cam Poan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 bat ky mau thuan nao gitia
cac tac gia.
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