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MO DAU

Tinh cap thiét ciia van dé nghién ciru

Viét Nam 1a mot nude nhiét d6i v6i nhiéu loai cay tréng da dang, dac bi¢t 1a cac
loai cay gia vi, thdo mdc, nhiéu loai gia vi duoc tr@)ng quanh ndm. Tuy nhién mot
s6 thoi diém trong nim khéng thu hoach duoc do gia thap, viée st dung hiéu qua
cac san pham nong nghiép khong nhiing giam thiét hai ma con mang lai lgi ich
kinh té cao cling nhu giam thiéu nhitng van d& vé moi truong.

Cac nguyén li¢u thuc vat dugc biét dén véi ham luong cao cac chat chuyén hoa thu
cap nhu cac hop chit polyphenol, ddy 1a nhém chat c6 hoat tinh khang oxy hoa va
khéang vi sinh vat. Ngoai ra viéc tiéu thu polyphenol tu nhién c6 lién quan dén viéc
gidm nguy co méic mot s6 bénh nhu bénh tim mach, Alzheimer, tiéu duong, dot
quy va nhitng bénh ma nguyén nhan cé lién quan dén qua trinh oxy hoa va cac gdc
tu do trong co thé nhu ung thu (Adefegha va ctv, 2022).

Bén canh d6 van dé 1am dyung hoa chat trong bao quan va ché bién thuc pham ciing
duoc quan tdm tir trude t6i nay. Nhu cu tim ra cac chat bao quan ty nhién, an toan
ngay cang cap thiét. Thuc té, an toan thuc pham va cac phuong phap san xuat sach
hon trong ché bién thyc pham ludn thu hit cac nha nghién ciru va nha dau tu.

Hung 18i (Mentha aquatica Linn. var. Crispa) dugc st dung phd bién ¢ Viét Nam
cling nhu céc nudc khiac & Chau A. N6 thuong dugc sir dung nhu cay gia vi trong
cac moén an hodc c6 thé an sdng. Cac nghién ctru vé hoat tinh sinh hoc nhu kha
ning khang oxy héa va khang vi sinh vét di dugc thuc hién nhiéu trén nhitng cay
thudc chi Metha cho thay két qua rat kha quan.

Cho dén hién nay viéc trich ly polyphenol tir hung liii, xac dinh cac thanh phan
trong dich trich polyphenol tir hung 1iii va iing dung dich trich nay chua dugc thuc
hi¢n. Thém vao d6 véi hoat tinh polyphenol da biét, viéc trich ly, tao ra ché phém
va ung dung trong san xuat thuc pham cé thé mang dén mot giai phap day tiém
ning nham dam bao an toan thyc pham, han ché s dung cac chat bao quan nhan
tao qua nhiéu nhu hién nay.

Vi vay dé tai ”Trich ly va thu nhan dich chiét giau polyphenol tir hung lii (Mentha
aquatica Linn. var. crispa) va thir nghiém mg dung trong bao quan thuc pham”
duoc thuc hién nham ting gia tri kinh té cta cdy hung 1ii dong thoi gdp phan giai
quyét van dé bao quan thuc phim bang cac chat bao quan ty nhién khong doc hai.

Muc tiéu nghién ciru



Muc tiéu dé tai 1 trich ly va thu dich chiét giau polyphenol tir hung 1iii, tao ché
pham va danh gia hoat tinh cua dich trich ly cling nhu ché pham thu dugc.

V&i muc tiéu d6 cac muc tiéu cu thé duoc thue hién bao gém:

Tim dugc cac yéu to anh huong dén qua trinh trich ly polyphenol tir hung 1iii bang
phuong phap ngam chiét truyén thdng va phwong phip ngim chiét c6 hd trg
enzyme hodc si€u am, tu d6 xac dinh dugc cac thong sb tdi wu cua qua trinh trich
ly.

San xuat cac ché pham (ché pham cao chiét tir hung 1iii, ché pham vi bao bang
phuong phap sdy phun, ché pham nano bac) tir dich trich ly hung dii. Panh gia hoat
tinh sinh hoc cua cac ché phrflm va xac dinh thanh phﬁn cao chiét thu duoc, tir d6
mg dung cac ché pham vao bao quan thyc pham.

Noi dung nghién ctru

Noi dung 1. Trich ly polyphenol tir hiing 1iii

(1) Khao sat cac yéu to anh hudng dén qua trinh trich ly polyphenol tir hung liii
(Mentha aquatica Linn. var. crispa) bang phuong phap ngam chiét truyén thong va
phuong phap ngam chiét c6 hd trg enzyem hodc siéu am.

(2) Tbi wu héa qua trinh trich ly polyphenol tir hing 1iii bang phuwong phap dap ung
bé mit v&i mo hinh Box — Behnken

Noi dung 2. San xuat ché phidm va danh gia hoat tinh sinh hoc

(1) San xudt cao chiét tir hung liii va x4c dinh hoat tinh sinh hoc ciing nhu thanh
phén cta cao hung lii thu duoc.

(2) Khao sat cac yéu td anh hudng ctia qua trinh vi bao dich chiét giau polyphenol
tir hing 16i (Mentha aquatica Linn. var. crispa) bang phuong phap siy phun. Xac
dinh hoat tinh khang oxy hoa va khang khuan ciia san pham vi bao thu duoc.

(3) Nghién ctru tong hop xanh nano bac. Xac dinh hoat tinh khang oxy héa va
khang khuan cua nano thu duoc.

Néi dung 3. Thir nghiém tmg dung ché pham trong bao quan thuc phim

(1) Khéo sat anh hudng ciia viéc bo sung cao chiét va san pham say phun dén chat
lugng ca basa bao quan dong lanh.

(2) Khéo sat anh hudng ciia viéc bo sung cao chiét va san pham say phun dén chat
luong ca basa bao quan lanh.

Y nghia cia ludn an



Y nghia khoa hoc: Két qua cua luin an cung cip céac thong s toi wu dé trich ly
polyphenol tir hing lti (Mentha aquatica Linn. var. crispa), kha nang khang oxy hoa
va khang khuan ctia cac ché pham tir dich trich ly hiing 1di. Nghién ctru con cho thay
hiéu qua ctia viéc tmg dung ché pham vao bao quan c4 basa nham kéo dai thoi gian
str dung, cung cap thém mot giai phap sir dung cac chat bao quan ty nhién, an toan
trong bao quan thuc pham.

Nghién ctru d3 xac dinh dugc mot sd thanh phén trong dich trich ly polyphenol tir
hung 1iii, trong d6 c6 chat p-mentha-3,8-dien-1-ol va cis-p-menth-3-ene-1,2,8-triol
1an dau dugc cong bd tir loai Mentha aquatica, bén canh d6 ciing di xac dinh duoc
chit methyl-AD galactopyranoside, chat nay lan dau tién duoc tim thiy trong chi
Mentha. Béng thoi chat trans-p-menth-3-ene-1,2,8-triol, chit nay duoc biét dén
qua qua trinh tong hop chuyén tir cau tric dang cis sang cau trac dang trans véi hai
giai doan oxy hoa va khtr, nhung day l1an dau phan 14p duoc tir ty nhién.

Luan 4n ciling di thanh cong trong viéc tong hop xanh nano bac bang dich chiét tir
hung liii, nano thu dugc cé hoat tinh khang khuan va khang oxy hoa cao mo ra
huéng nghién ciru tng dung ché pham nay trong thuc pham va cac linh vuc khac.

Y nghia thue tién: Nghién ctru d3 thanh cong trong viéce tao ra cac ché pham tir dich
chiét polyphenol hiing 1dii va da cho thay hiéu qué cta cac ché pham nay trong bao
quan lanh va lanh déng cé basa, diéu nay gitp bép kip xu thé méi trong bao quan
thuc pham an toan.

Bén canh viéc khai thac tinh dau tir hung 1@l nhu trude day thi khai thac polyphenol
tir hung 14 ciing cho két qua kha quan, viéc nay sé& gitp khai thac hiéu qua hon gia
tri cua cay hung 1di tir d6 gitip nang cao hiéu qua kinh té cho ngudi trong cay nay.
Hon nita ngoai viéc bao ca basa, cac ché pham tir dich chiét polyphenol hing lii
cling c6 thé tng dung bao quan cho nhiéu loai thuc pham khac trong xir Iy sau thu
hoach hay ché bién, nang cao chat luong san pham.

Piém méi ciia ludn an

Pay 1a dé tai dau tién tai Viét Nam thuc hién cac nghién ctru tong thé vé
polyphenol trong cy hing liii. Két qua cua dé tai co cac diém mai ndi bat nhu sau:
Xéc dinh dugc cac yéu té anh huong dén qua trinh trich ly polyphenol tir hung 1
bang phuong phap ngam chiét truyén théng va phuong phap ngam chiét ¢ hd tro
siéu am hodc enzyme.



Tdi vu duge cac diéu kién cua qua trinh trich ly polyphenol tir hung 1 bing
phuong phap ngam chiét truyén théng

Xac dinh dugc mot sb thanh phﬁn trong dich chiét polyphenol tir hung 1{ii, dac biét
mot s6 chat 1an dau duoc tim thay trong lodi Mentha aquatica nhu chat p-mentha-
3,8-dien-1-0l va cis-p-menth-3-ene-1,2,8-triol, ngoai ra chit methyl-AD
galactopyranoside 1an dau tién duoc tim thdy trong chi Mentha. Hon nita da xac
dinh duoc chat trans-p-menth-3-ene-1,2,8-triol, chit nay duoc biét dén qua qua
trinh tong hop chuyén tir cAu tric dang cis sang dang trans véi hai giai doan oxy
hoa va khir, nhung day 1an dau phan 14p tir ty nhién.

Tim duogc diéu kién tdi vu dé vi bao polyphenol tir hung liii, san pham vi bao thu
duoc co tinh khang oxy hoa va khang khuan tét.

Tong hop thanh cong nano bac bang dich chiét polyphenol tir hung lili, cic hoat
tinh khang oxy hoa va khan khuan ctia nano thu dugc rét cao.

Céc ché pham tir dich chiét polyphenol hiing liii cho thay hiéu qua trong bao quan
lanh va lanh dong cé basa.

CHUONG 1 TONG QUAN

1.1 Polyphenol
1.1.1 Khai niém — phan loai polyphenol

Polyphenol 1 hop chat c6 chita mot hay nhiéu vong thom véi mot hodc nhidu
nhom hydroxyl (-OH), chiing phan bd rong rai trong gidi thuc vat va c¢6 san pham
chuyén hoéa bac hai nhiéu nhét trong thuc vat voi hon 8000 dang cdu trac cua
phenolic khac nhau dang duoc biét, tir cac phan tir don gian nhu acid phenolic dén
cac hop chét tong hop bic cao nhu tannin (Dai va Mumper, 2010).

1.1.2 Hoat tinh sinh hgc cia polyphenol

Polyphenol duoc biét dén véi tinh chat chéng oxy hoa, ¢ hiéu tng tich cuc trong
viéc phong chdng cac bénh 1y lién quan dén sy hinh thanh cac gdc tu do, khang
viém, chdng ung thu va kha niang diéu chinh mot s6 chirc niang quan trong trong té
bao cua ching (Manach va ctv, 2004; Rasmussen va ctv, 2005).

Ngoai ra né cling c6 tac dung chdng di tmg, chong viém, chdng ung thu, ha huyét
ap, khang sinh, khang vi-rat va khang nam.

Céc dic tinh khang khuan 13 van dé ngay cang dugc quang tdm, nhu cau tim ra chat
khang khuan manh hd tro trj liéu cung khang sinh trong tri li€u, tdc dung hiép déng
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ctia polyphenol két hop véi cac thude khang sinh théng thuong chéng lai vi sinh
vat da khang thudc duoc thao luan (Alvarez-Martinez va ctv, 2020; Daglia, 2012).
1.2 Hung lai

1.2.1 Cac dac tinh thuc vat va irng dung cua ciy hang lii
Hung Iii hay con goi 1a Hing lui, hung diii, hiung nhiii, hung lang. Tén khoa hoc la
Mentha aquatica Linn. var. crispa (Labiatae hay Lamiaceae). Thudc chi: Mentha.
Thudc ho: Lamiaceae (HO, 1999). Hung 1ii c¢6 nhiéu ung dung trong doi sdng
(Bang 1.1)
Bang 1.1 Céc ung dung ctia hung liii

Ung dung Ngudn tham khao

Ho tro tiéu hoa va ting kha ning chuyén hoa chat Chi (2021)
dinh dudng cua duong rudt

Tri day bung kho tiéu. Chi (2021)
Sat trang vét thuong. Chi (2021)
Tri chimg nhirc dau, tiéu chay Chi (2021)
Tri cam lanh va cac van dé vé ho hip Pooley (2005)
Lam thubc bd da day Zargari (1990)

Dung trong cac san phim nha khoa va ring miéng  Dhifi va ctv (2011)

1.2.2 Hoat tinh sinh hoc cua cay hung liii

Hung liii thudc chi Mentha nén ciing c6 nhitng tinh chat dic diém twong tu cac cay
trong chi nay. Chung c¢6 hoat tinh sinh hoc nhu kha ning chdng oxy hoa, khang vi
sinh vét, diét con trung, chéng ung thu, khang viém. Tinh dau va dich chiét cua cac
loai thudc chi bac ha c6 hoat tinh chdng oxy héa (Kunnumakkara va ctv, 2009).
Céac hop chét chdng oxy hoa cé trong cac chiét xuat dong vai trd nhu cc tac nhan
nhuong hydro va electron hodc tao phitc kim loai. Hon nita, cac chéat chiét xuat
phan cuc cua cac loai Mentha cho théy hoat dong t&t hon nhiéu so véi cac loai tinh
dau (Gulluce va ctv, 2007; Kamkar va ctv, 2010; Mata va ctv, 2007; Mkaddem va
ctv, 2009).

CHUONG 2 NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Nguyén liéu
Hung 1ii duoc thu hai tai Long An va dugc dinh danh tén khoa hoc bdi TS. Van
Héng Thi¢n tai Vién Cong ngh¢ Sinh hoc — Thuc phém, Pai hoc Cong Nghiép TP.
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Hb Chi Minh. Mau dugc sy khd & 40°C cho dén khi d6 4m nguyén liéu dat dudi
10%. Pem di nghién nho sau d6 bao goi chan khong, bao quan lanh & 0 — 4°C.

Cac hoa chat va vat liéu khac sir dung trong nghién ctru déu ¢6 ngudn goc rd rang

va dugc cung cip bai cac nha cung cip uy tin.
2.2 Phuong phap nghién ctru

Qua trinh thyc hién nghién ctru theo so dd tong quat nhu Hinh 2.1

Nguyén liéu

hung lii

A 4

Trich ly polyphenol

NOIDUNG 1 tir hiing ldi

y

NOIDUNG 2 | Sén xuit ché pham

A4

NOIDUNG 3 | Ung dung ché pham
vao bao quan thuc

Hinh 2.2 So d6 tong quét cac ndi dung nghién ctru

2.2.1 N¢i dung 1. Trich ly polyphenol tir hing lii

(1)Trich ly bang phuong phap ngam chiét
(2)Trich ly bang phuong phap ngam chiét
¢6 hd trg siéu am

(3)Trich ly bang phuong phap ngam chiét
¢6 ho trg enzyme

(4) Téi wru hoa qua trinh trich ly

Xac dinh cac didu kién trich ly tdi uu

(1) Cao chiét tir hiing 1ii
(2) Ché pham vi bao bang say phun
(3) Ché pham nano bac

bénh gia hoat tinh sinh hoc

(1) Bao quan lanh ca basa
(2) Béo quan ca basa dong lanh

2.2.1.1 B4 tri thi nghiém trich ly theo phwong phap ngam chiét
Trich ly voi cac loai dung moi nudc, ethanol, acetone; néng dd dung moi acetone
25%, 50%, 75%, 100%; ty 1¢ nguyén li¢u:dung moi lan lugt 1a 1:12; 1:20; 1:28;
1:36; nhiét d9 trich ly l1a nhiét d§ phong, 40, 50 va 60°C; thoi gian trich ly lan luot
1a 1,2, 3 va 4 gio. Trich ly theo nguyén tic thay d6i mot yéu t6 va cb dinh cac yéu
t6 con lai. Mdi thi nghiém dugc 13p lai 3 1an. Ham muc tiéu: thu duogc dich trich ¢6

TPC va AA cao nhit

2.2.1.2 Bo tri thi nghiém trich ly theo phwong phap c6 hd trg si¢u am
Trich ly v6i dung méi acetone & cac ndong dd 25%, 50%, 75%, 100%; ty 1é nguyén
liéu:dung méi 1an luot 1a 1:12; 1:20; 1:28; 1:36; nhiét d6 trich ly 1an lwot 1a nhiét



do phong, 40, 50 va 60°C; thoi gian trich ly lan luot 14 20, 30, 40 va 50 phut. Trich
ly theo nguyén tic thay d6i mot yéu t6 va cb dinh cac yéu té con lai. Cac thi
nghiém dugc thuc hién trong bé siéu Am UL Trasonic Cleaner, AS.ONE, Model
AS72GTU, 290W, 35kHz, mdi thi nghiém duoc lap lai 3 lan. Ham muc tiéu: thu
duoc dich trich c6 TPC va AA cao nhit.

2.2.1.3 Bo tri thi nghiém trich ly theo phwong phap c¢6 hd trg enzym

Cho hung 1@ d3 xir 1y nhu muc 2.1 vao nude voi ty 18 1:10, sau d6 bd sung ché
pham enzyme Celluclast (hoat luc 700 EGU/g), diéu chinh pH lan luot 1a: 4,5; 5,0;
5,5 va 6,0; ndng d6 enzyme 1a 1%, 2%, 3% va 4%; nhiét do tién xir Iy enzyme la
nhiét do phong, 40, 50 va 60°C va thoi gian tién xur 1y enzyme 1a 15, 30, 45 va 60
phut. Sau thoi gian tién xu 1y thi bo sung thém acetone cho dat nong d6 dung moi
12 50% va trich ly thém 30 phat ¢ nhiét do 40°C. Trich ly theo nguyén tac thay do6i
mot yéu t6 va ¢b dinh cac yéu t5 con lai. Mdi thi nghiém duogc 1ap lai 3 lan. Ham muc
tiéu: thu dugc dich trich ¢c6 TPC va AA cao nht.

2.2.1.4 B6 tri thi nghiém t6i wu héa
Thi nghiém t6i wu hoa dugc bd tri theo pham mém JMP, chon md hinh Box —
Behnken v&i mo hinh da thirc bac hai c6 ba bién doc 1ap, bao gébm X1: nhiét do
trich ly (°C), X2: thoi gian trich ly (gio), X3: ty 1€ nguyén li¢u/ dung mo6i. Ham
muc tiéu bao gébm Y1: ham luong TPC (mg GAE/g ck), Y2: kha ning khang oxy
hoa theo DPPH (umol TE/g ck), Y3: kha nang khang oxy hoa theo ABTS (umol
TE/g ck), Y4: kha nang khang oxy héa theo FRAP (umol Fe?*/g ck), thuc hién theo
phuong phap dap tng bé mat (RSM).

2.2.2. Noi dung 2. San xuét ché pham va danh gia hoat tinh sinh hoc

2.2.2.1 Xac dinh hoat tinh sinh hoc va thanh phan ciia cao chiét

a. Xac dinh hoat tinh sinh hoc ciia cao chiét

Hung 1t dugc trich ly vo1 dung moi acetone 50% voi ty 1€ nguyén li¢u / dung méi
la 1/20 (w/v) & nhiét 4o 40°C trong 2 gid, loc thu dich loc dem c6 quay chan khong
& 60°C dé thu cao acetone. Cao acetone thu dugc dem xac dinh TPC va hoat tinh
khang oxy héa theo DPPH, ABTS, FRAP, kha niang khang khuan trén 4 ching vi
khuan Escherichia coli — ATCC 25922, Salmonella enteritidis — ATCC 13076,
Staphylococcus aureus— ATCC 25923, va Bacillus subtilis — ATCC 25924.

b. Phéin I4p cic hop chit trong cao chiét
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Tt cao chiét acetone ban dau dugc hoa tan vao nudc, sir dung trich ly 10ng 10ng két
hop ¢6 quay chan khong dé thu cao hexan va cao etyl acetate. Dung sac ky cot dé
chia cao thanh nhiéu phan doan, chon cac phan doan co vét rd trén Séc ky ban
mong dé phan lap chét tinh khiét. Chat tinh khiét s& dugc phan lap dua trén cac k¥
thuat sic ky cot pha thudng, két hop véi sic ky ban mong.

¢. Xac dinh céu tric hoa hoc va dinh danh cac hop chit
Pé x4c dinh ciu tric hoa hoc cac hop chat phan 13p duogc, st dung k¥ thuat do do
quay cuc [a]p va phuong phap pho cong huong tir hat nhan (NMR).

2.2.2.2 Vi bao bang k§y thuit siy phun
Thi nghiém duoc thuc hién véi 2 yéu td thay doi 1a ham luong gum Arabic (hodc
malto dextrin) bd sung véi nong d6 10%, 15% va 20% va nhiét d6 say 1a 130, 150
va 170°C bao gém 9 mau, lip lai 3 lan. Hoa tan cao acetone vao nuéc cét theo ty 1¢
6g cao trong 100mL nudc, bd sung gum Arabic (hodc malto dextrin) vao roi dong
nhat miu bang mday khudy ¢ tbc do 10000 vong/phit trong 10 phut, sau d6 siy
phun trong may siy phun (Lab Plant SD-06) & cac nhiét 6 xac dinh. Nhiét do dau
ra cua khong khi dugc gitr trong khoang 65 — 70°C. Ham muc tiéu: thu dugc san
phdm c6 hiéu suit thu hoi (EY), TPC va hoat tinh khang oxy héa theo DPPH,
ABTS, FRAP cao nhat.
Mau tét nhat thu duoc tir qua trinh sdy phun véi chat mang 13 GA va MD sé& duoc
dem x&c dinh hoat tinh khang oxy hoa ICsyo theo DPPH va ABTS, xac dinh kha
ning khang khuén theo phuong phap MIC trén 4 ching vi khuan Escherichia coli —
ATCC 25922, Salmonella enteritidis — ATCC 13076, Staphylococcus aureus—
ATCC 25923, va Bacillus subtilis — ATCC 25924. Ngoai ra cdc mau ciing duoc
dem do SEM va DLS.

2.2.2.3 Bo tri thi nghiém x4c dinh han sit dung (shelflife) ciia cao chiét va ché
pham vi bao bing siy phun
Han st dung duogc xdc dinh theo m6 hinh Q10, thuc hi¢n theo Al-Haushey va
Moussa (2015) vi mét sé hiéu chinh nho, nhiét do khao sat 1a 50 va 60°C. Céc ché
phim sdy phun va cao chiét dugc can theo cac miu c6 khdi luvgng bing nhau dong
g61 trong bao bi PE va hut chan khong, sau d6 bao quan ¢ 50 va 60°C.



2.2.2.4 B6 tri thi nghiém qua trinh téng hop nano bac

Hung liii dugc trich ly voi diéu kién t6i wu. 10 mL dich trich ly hiing 1iii thém dung
dich AgNOs va nudc cAt vira di 100 mL sao cho dat duoc cac néng do AgNOs; ban
dau 1a 1 mM, 5 mM va 9 mM, khudy trong 24 gid & nhiét do phong, nano hinh
thanh dem do phé UV-Vis, xac dinh kich thudc hat bé‘mg DLS, do phé FTIR va xac
dinh kha nang khang khuan bang phuong phap khuéch tan dia. Him muc tiéu: xac
dinh duogc cac thong sé dé thu dugc nano c6 hoat tinh khang khuan va khang oxy
hoa tot nhat
Nano bac tét nhit thu dugc dem xac dinh kha ning khang khuan theo phwong phéap
MIC trén 4 chung vi khuan bao g(‘A)m E. coli, S. enteritidis, S. aureus, and B.
subtilis, ddng thoi danh gia kha nang khang oxy héa theo phuong phap DPPH va
ABTS.

2.2.3 Néi dung 3. Buéc diu ing dung cac ché pham trong bao quan thue phim

2.2.3.1 Ung dung cao chiét va sin pham siy phun bio quan c4 basa dong lanh

C4 basa mua & cho vé trong tinh trang con song, sau d6 dugc fillet, 1am sach va cat
miéng voi khdi luong khoang 20 gam, rdi ngdm vao cac dung dich dd chuan bi
trudc bao gom nudc cat vo trung, dung dich cao chiét c6 néng do 6,25 mg/mL,
dung dich cua san pham siy phun v6i chit mang MD va GA c6 ndng d6 1a 12,5
mg/mL, dung dich propyl gallat c6 néng d6 100 ppm va dung dich natri benzoat
200 ppm trong 30 phat, dé rao 10 phut r6i dong goéi PE va luu trit & nhiét do -18°C.
Hang thang 14y mau xac dinh céc chi tiéu pH, PV, TBARS va tong vi sinh vat hiéu
khi trong 6 thang. Muc tiéu: danh gid kha nang bao quéan cé basa dong lanh cua cao
chiét va san pham vi bao

2.2.3.2 Ung dung cao chiét va sin phim siy phun bio quan lanh c4 basa
Quy trinh thyc hién thi nghiém khao sat anh huéng cila cac chat bao quan khac
nhau dén chét luong ca basa dugc thuc hi¢n tuong tu ca basa dong lanh, thay vi
béo quan dong & -18°C, ca s& dugc bao quan & nhiét 4o 4°C. Ldy mau xac dinh cac
chi tiéu pH, PV, TBARS va tong vi sinh vat hiéu khi 2 ngay 1 1an. Muc tiéu: danh
gia kha ning bao quan lanh cé basa cta cao chiét va san pham vi bao
2.3 Cac phwong phap phan tich
Xéc dinh ham lugng phenolic dya theo Singleton va Rossi (1965)
Xéc dinh kha nang khir gbc tu do DPPH theo Enujiugha va ctv (2012)
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Xac dinh kha nang khang oxy hoa theo ABTS theo Biskup va ctv (2013)

Xéc dinh kha ndng khang oxy hoa theo FRAP theo Biskup va ctv (2013)

Xéc dinh kha ning khang khuan bang phuong phap khuéch tan dia theo Hudzicki
(2009)

Xéac dinh kha nang khang khuan bang phuong phap MIC theo Oonmetta-aree va
ctv (2006)

Xéc dinh chi s6 PV theo phuong phap chuan do Iod cua Alghazeer va ctv (2008)
Xac dinh chi s6 TBARS theo Duy va Tuan (2013)

Xéc dinh tong sb vi sinh vat hiéu khi trong mau theo TCVN 11039-1:2015 (2015)
Xac dinh pH theo Yang va ctv (2019)

Xac dinh kich thudc hat theo phuong phap DLS (dynamic light scattering)

Do pho FTIR (Fourier-transorm-infrared) trong khoang budc séng 400-4000cm !
Po SEM (scanning electron microscope) dé xac dinh kich thudc va hinh dang cua
hat.

Po phd 'H-NMR (600 MHz) va *C-NMR (150 MHz).

2.4 Xir 1y s6 liéu

Str dung phan mém IBM SPSS Statistics 20 dé phan tich phuong sai (Anova) va so
sanh khac bi¢t c6 y nghia véi muc y nghia 95% (p < 0,05) dugc xac dinh theo quy
trinh LSD. Két qua dugc trinh bay dudi dang trung binh + d6 1éch chuan (TB +
SD)

Str dung phan mém Microsoft Excel dé dung d6 thi va x4c dinh phuwong trinh hdi
quy. Str dung phan mén JMP 10.0.0 dé b tri thi nghiém tdi wu hoa va phan tich dit
liéu.

CHUONG 3 KET QUA NGHIEN CUU VA BAN LUAN

3.1 N¢i dung 1. Trich ly polyphenol tir hing lii

3.1.1 Trich ly bang phwong phap ngim chiét

10



400 b -

o gl 500 )
b a ¢ b
a0 o o ¢ b a0 | — M — _
L F] b
200 + a fr 300 I
il it ¢ ot il i
::i‘ b c ::“ 200 E{f{f: ' ¢
w b2 a it b i' i -
o o 100 | FiAd i A il
0 o = ~ L - 0 W
Nuwoc Ethanol Acetone 5% 0% 5%
Loai dung moi . .
TPC (g GAE/g ck) TDPPH (wmol TEfg ck) Nong o dung méi acctone

@TPC (mg GAE/g ck) BIDPPH (umol TE/g ck) BABTS (umol TE ck) DFRAP (umol Fe2+/g ck)
(a, b, ¢ trong ciing chi tiéu biu hién su khdc bigt co y nghia !hcfng ké & mitc y nghia 95%)

\ : , . . e 3k . Lo y (a, b, ¢, d trong ciing chi fiéu biéu hién su khic biét co ¥ nghia thing ké ¢ mitc ¥ nghia 95%
Hinh 3.1 Anh huong cua loai dung mdi dén TPC vi AA cla dich chiét s Hen i Yt

Hinh 3.2 Anh huong ndng d¢ dung méi acetone dén TPC v A cia dich chiét

50 ¢ 450 a ¢ t b
400 x| M ] M
o 350 . "
w | 30
20
200 ¢ 200
150
100 ¢ 100
50
0 0
30 40 50 60
Ti1¢ nguyén liéu : dung moi Nhigt dg (°C)
BTPC {mg GAE/g ck) OPPH (umol TE/g ck) E1ABTS (umol TE/g ck) DFRAP (umol Fe2+/g ck) BTPC (mg GAE/gck) @DPPH (umol TE/gck) @ABTS (umol TE/gck) DFRAP (umol Fe2+/g ck)
(b, ¢, d trong cing chitiu bié hign se ki it c6 Y nghia thing ké ¢ mtc  nghia 95%) (a, b, ¢, d trong ciing chi téu biéu hién sie kb big e § nghia thing k& & mie s nghia 95%)

Hinh 3.3 Anh huong cia ty 1¢ nguyén liéwiung mdi dén TPC va AA cia dich chiét  Hinh 3.4 Anh hudng cia nhiét d trich ly dén TPC va AA cia dich chiet

Céac thong s6 t6i wu thu dugc bao gém " . « ] s
nong d6 dung méi acetone 50%, ty 1& :gg & ) X |
nguyén liéu: dung moéi 1a 1:20, nhiét do ol |

trich ly ¢ 40°C va thoi gian trich ly 2h. 0
Véi cac didu kién trich ly di néu ta thu |
dugc ham lugng TPC cao nhét 14 120,92 7|
mg GAE/g ck, kha nang khang oxy hoa
theo DPPH, ABTS va FRAP lan luot 1a
169,36 umol TE/g ck, 264,03 umol TE/g
ck va 425,35 umol Fe*"'g ck. (0, by, d trongcing chi i i hign s Khic bitci  nghia thing ké - mic § nghia 95%)
Hinh 3.5 Anh hudng cda thoi gian trich ly dén TPC v AA cia dich chiét

1 2 3 4
Ther gian trich ly (gio)

ETPC (mgGAEfgck) EIDPPH (umol TEfgck) EABTS (umol TEfg ck] CIFRAP (mol Fe2+/g ck)
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3.1.2. Trich ly c6 hd tro siéu Am

Phuong phép trich ly c6 hd tro siéu 4m thu dugc cac thong sd toi uu 1a: Nong do

dung méi acetone st dung la 50%, ty 1€ nguyén li€u: dung moi la 1:20, nhiét do
trich ly 1a 40°C. Thoi gian siéu am 1a 30 phat. Ham lugng TPC cao nhat 1a 130,61
mg GAE/g ck, kha niang khang oxy hoa theo DPPH, ABTS va FRAP lan luot 1a
181,78 umol TE/g ck, 303,42 umol TE/g ck va 46,23 pmol Fe*"'g ck.

S0 . d
a . c b
a0 .
R
wm t

10 F oo

0

75% 100%
Nong d dung mi acetone

DTPC (mg GAE/gck) DDPPH (umol TE/g ck) @ABTS (umol TE ck) DFRAP (pmol Fe2+/g ck)

(a, b, ¢, d trong cing chi tiéu biu hién sir khdc biét co ¥ nghia thong ké & mirc ¥ nghia 95%)

Hinh 3.6 Anh hudng ndng do dung méi dén TPC va AA cta dich chiét
500 ¢ d . \
450 + a ] —
400 [ 5 :
0 | i : o :
00 a | - cr b
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150 F
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ETPC (mg GAE/g ck) EDPPH (umol TE/g ck) BABTS (umol TE/g ck) OFRAP (umol Fe2+/g ck)
(a, b, ¢, d trong cing chi tiéu biéu hién sw khdc biét c6 y nghia thong ké & mike § nghia 95%)
Hinh 3.8 Anh huéng ctia nhiét d¢ trich ly dén TPC va AA cta dich chiét

3.1.3. Trich ly c¢6 hé tro enzym
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128 1:36
Til¢ nguyén liéu : dung moi
BTPC (mg GAE/gck) BIDPPH (umol TE/gck) @ABTS (umol TE/gck) CIFRAP (umol Fe2+/g ck)

{a, b, ¢, d trang cing chi tiéu biéu hién sie khdc biét cd ¥ nghia thong ké o mitc ¥ nghia 95%)

Hinh 3.7 Anh hwrong cda ty 1é nguyén liéw/dung méi dén TPC vi A cua dich chiét

500

450 ¢
400 ¢
350
300 r
250
200 r

b ¢ c
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0 £l 10 .
Thai gian (phit)
HTPC (mg GAEfgck) BDPPH (umol TEfgck) BABTS (umol TE/gck) OIFRAP (umol Fe2+/g ck)

(a, b, ¢ trong ciing chi tiéu biéu hién si khdc biét ¢6 Y nghia thing ké & mirc ¥ nghia 95%)

Hinh 3.9 Anh huémg ctia thii gian sidu zm dén TPC va AA ctia dich chiét

Trong phuong phép trich ly c6 hd trg enzym, cac thong so toi wu 1a: pH 14 5.0, ham

lugng enzyme st dung 1a 2% so vé1 nguyén li€u, nhiét do trich ly 1a 50°C, thot gian
trich 60 phat. Ham luong TPC cao nhat 1a 125,49 mg GAE/g ck, kha ning khang
oxy hoa theo DPPH, ABTS va FRAP lan luot 13 176,55 umol TE/g ck, 286,34

umol TE/g ck va 441,65 umol Fe*"g ck
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Hinh 3.10 Anh huéng pH tién xir 1Y enzym dén TPC va AA cia dich chiét
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Hinh 3.12 Anh huéng ciia nhiét do tién xit 1y enzym dén TPC v AA ciia dich chiét
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Hinh 3.11 Anh hung cua nong d enzym dén TPC va AA cia dich chiét
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(a, b, c, d trong ciing chi tiéu biéu hién sie khdc biét co ¥ nghia thong ké & mikc y nghia 95%)

Hinh 3.13 Anh huong cta thdi gian tién xi Iy enzym dén TPC va AA ctia dich chiét

3.1.4. T6i wu héa qua trinh trich ly

Két qua thi nghiém va xir 1y theo phin mém JMP thu duogc cac phuong trinh hoi
quy nhu sau:
Y1 = 120,07 + 3,03X1 +2,5X2 -2,13X3 -7,9X1° -7,31X2” -9,29X3" (1)
Y2 = 169,14 + 4,42X1 +2,76X2 — 3,61X3 — 11,28X1° — 10,45X2" — 13,95X3" (2)
Y3 =262,6+7,16X1 +4,17X2 — 5,83X3 — 17,24X1° - 16,25X2" — 20,3X3” (3)
Y4=421,17 + 11,26X1 + 8,855.07X2 — 2,56X3 -29,03X1°-25,76X2” - 32,93X3’
4)
Trong cdc phuong trinh trén thi X1: nhiét do trich ly (°C), X2: thoi gian trich ly
(g10), X3: ty I¢ nguyén liéuw/ dung moi. Y1: ham lugng TPC, Y2: kha nang khang
oxy héa theo DPPH, Y3: kha nang khang oxy héa theo ABTS, Y4: kha nang khang
oxy hoa theo FRAP.
Két qua du doan ciia mo hinh 1a nhiét d¢ trich ly 1a 40,3°C, thoi gian trich ly 1a
2,03 gio va ty 1€ nguyén li€u/ dung moi 1a 1/19,85 twong tng véi ham lugng TPC
cao nhét 13 120,39 mg GAE/g ck; DPPH 1a 169,39 umol TE/g ck; ABTS 1a 263,02
umol TE/g ck va FRAP 1a 421,84 pumol Fe?'/g ck. Két qua dy doan ctia mo hinh
nhu hinh 3.14
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Hinh 3.1 Két qua dy doan céc thong s tdi vu cia mé hinh
3.2 Noi dung 2. San xuét ché pham va danh gia hoat tinh sinh hoc
3.2.1 Hoat tinh sinh hoc va thanh phan ciia cao chiét

Céc tinh chat cua cao chiét duoc trinh bay trong Bang 3.1
Bang 3.1 Ham am TPC, hoat tinh chéng oxy hoa theo DPPH, ABTS, FRAP va hoat
tinh khang khuan cta cao chiét

Chi tiéu Gia tri
Ham am (%) 6,80+0,10
TPC (mg GAE/g ck) 247.25+0,71
DPPH (umol TE/g ck) 419,59+0,52
ABTS (umol TE/g ck) 711,17+0,82
FRAP (umol Fe*’g ck) 1018,47+3,27
E. coli 3,13
MIC (mg/mL) S. enteritidis 3,13
S. aureus 1,56
B. subtilis 1,56
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Két qua phan 1ap dinh danh céc chat trong cao chiét tir hiing 1dii thu dugc 6 chat va
dugc trinh bay trong Bang 3.2
Bang 3.2 Két qua phan 1ap dinh danh cac chit trong cao chiét hung liii

STT Kyhiéu  Danh phap Khoi lwgng thu
dugc

1 MAI1 cis-p-menth-3-ene-1,2,8-triol 7,2 mg

2 MA2 trans-p-menth-3-ene-1,2,8-triol 20,7 mg

3 MA3 p-mentha-3,8-dien-1-ol 6,2 mg

4 MA4 p-coumaric acid 14 mg

5 MAS gallic acid 35 mg

6 MAG6 methyl-/3-D galactopyranoside 5,0 mg

3.2.2 Vi bao tao ché phim polyphenol biang k§y thuit siy phun
Céc tinh chat ciia nguyén liéu ban dau da dugc xac dinh va trinh bay trong Béang
33
Bang 3.3 Ham am, TPC, va hoat tinh chdng oxy hoa theo DPPH, ABTS, FRAP ciia
cac nguyén liéu ban dau

Mau Ham am TPC DPPH ABTS FRAP
(%) (mg GAE/g  (umol TE/g  (umol TE/g  (umol Fe*'g
ck) ck) ck) ck)
E 6,80+0,10 247.25+0,71 419,59+0,52 711,17+0,82  1018,47+£3,27

MD  7,16£0,05 ; ] ) _
GA  10,07+0,15 ; ] ] _

E —cao chiét  MD — malto dextrin GA — gum Arabic
Qua trinh vi bao bang k¥ thuat say phun cho thay khi sir dung chat mang la gum

arabic (GA) thi nhiét d6 sdy phun 1a 150°C, ndng do GA 13 15% cho hiéu qua vi
bao tdt nhat véi hiéu suét thu hoi 1a 52.3%, TPC la 74.53mg GAE/g ck, ICsy theo
1,1-diphenyl-2-picrylhydrazyl (DPPH) va 2,2'-azinobis (3-ethylbenzothiazoline-6-
sulfonic acid) (ABTS) lan luot 12 3.41 mg/mL va 2.44 mg/mL, kha ning khang
khuan theo phuong phap MIC (Minimum inhibitory concentration) trén bon loai vi
khuin Escherichia coli, Staphylococcus aureus, Salmonella enterica va Bacillus
subtilis cho két qua gia tri MIC d6i voi Bacillus subtilis 13 3,13 mg/mL, voi
Escherichia coli, Salmonella enteritidis va Staphylococcus aureus 1la 6,25mg/mL.
Cac két qua cu thé duoc trinh bay trong Bang 3.4
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Bang 3.4 Ham 4m, EY, TPC va AA theo DPPH, ABTS va FRAP cua san pham sdy

phun sir dung chat mang gum Arabic (GA) & cac nong d6 khac nhau

Nhiét d9 siy (°C) GA 10% GA 15% GA 20%
Ham am (%)
130 4,25+0,01** 4,4540,035% 4,724+0,03%*
150 3,84+0,05%¥ 4,01=+0,04°Y 4,1440,04%Y
170 3,52+0,03** 3,67+0,02% 3,73+0,01%*
EY (%)
130 34,69+1,83*% 41,19+1,08>% 37,68+0,50%
150 35,52+1,53*% 52,30+1,75%Y 39,63+1,12%Y
170 44 .89+1,26%Y 50,47+1,61%Y 48,11+0,9957
TPC (mg GAE/g ck)
130 66,02+0,42% 74,88+0,10°* 64,23+0,21*
150 65,56+0,10%* 74,53+0,52°% 64,38+0,27%
170 66,17+0,31%Y 66,75+0,45%Y 67,75+0,30%Y
DPPH (umol TE/g ck)
130 80,17+0,30** 84,47+0,44% 89,90+0,36*
150 84,45+0,40*Y 111,52+0,10%Y 96,60+0,17Y
170 92,24+0,20%* 93,13+0,10% 81,24+0,36%%
ABTS(umol TE/g ck)
130 120,67+£0,27* 127,74+0,57> 134,14+0,32¢*
150 124,57+0,16 164,25+0,42° 144,21+0,57Y
170 137,01£0,47* 139,04+0,42% 121,73+0,16
FRAP (umol Fe*"g ck)
130 156,70+0,63** 154,14+0,32% 167,98+0,32*
150 157,46+0,54** 216,39+0,63" 180,03+0,55Y
170 173,51+0,31% 184,85+0,00° 170,61+0,62¢

X, y, z trong ciing ¢t va a, b, c trong ciing hang thé hién sy khdc biét y nghia (p< 0.05)
Pbi v6i qua trinh vi bao s dung chat mang 1a malto-dextrin (MD) ciing cho két

qua tuong tur GA vé6i nhiét do sdy phun 13 150°C, nong d6 GA 1a 15% cho hiéu qua
vi bao tét nhat, EY TPC, AA, va kha niang khang khuan ciing duoc xac dinh voi
EY 1a 55,24%, TPC 1a 57,12 mg GEA/g ck, ICso theo DPPH va ABTS lan luot 13
3,83 mg/mL va 2,84 mg/mL, gia tri MIC trén cac vi sinh vat thir nghiém nhu sau,
vo1 Bacillus subtilis 1a 3,13 mg/mL, v&i Escherichia coli, Salmonella enteritidis
va Staphylococcus aureus 1a 6,25mg/mL. Két qua cho thdy ché phdm vi bao
polyphenol tir Metha aquatica bang phuong phap sdy phun c6 thé dugc tmg dung
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trong nghién ctru bao quan thuc pham chéng oxy hoa va chdng vi sinh vat. Cac két
qua cu thé duoc trinh bay trong Bang 3.5

Bang 3.5 Ham 4m, EY, TPC va AA theo DPPH, ABTS va FRAP cua san pham sdy
phun str dung chat mang malto dextrin (MD) & cac ndng d6 khac nhau

Nhiét d9 say (°C) MD 10% MD 15% MD 20%
Ham am (%)
130 3,0140,04* 3,4640,02 3,5540,03
150 2,70+0,03% 2,91+0,02° 3,45+0,01¢
170 1,75+0,05% 1,97+0,02" 2,25+0,01¢
EY (%)
130 34,57+0,79% 45,17+1,11% 40,89+1,48
150 38,57+1,34% 55,24+1,90% 46,28+0,97%
170 37,39+1,83% 49,95+1,61" 44,12+0,94%
TPC (mg GAE/g ck)
130 54,21+0,21% 57,08+0,10 55,47+0,18%
150 53,86+0,37> 57,12+0,21% 55,11+0,41°
170 48,02+0,44% 49.,36+0,10 52,14+0,20%
DPPH (nmol TE/g ck)
130 73,42+0,20% 70,77+0,10 66,75+0,26
150 76,21+0,36% 81,99+0,45 78,59+0,53%
170 63,94+0,26% 66,92+0,29" 71,54+0,59%
ABTS(umol TE/g ck)
130 109,77+0,16% 106,61+0,73 100,82+0,42°
150 113,900,322 120,36+0,42% 115,61£0,69¢
170 95,63+0,41% 100,91+0,47" 106,01+0,63¢
FRAP (umol Fe*'g ck)
130 154,52+0,63 148,67+0,84 143,70+0,32¢
150 158,37+0,83% 167,60+0,54" 163,06+0,55
170 130,31+0,31% 135,99+0,82" 149,35+0,31¢

X, y, z trong ciing ¢t va a, b, c trong ciing hang thé hién su khdc biét y nghia (p< 0. 05)
Hinh thai, kich thudc va hoat tinh khang oxy héa va khang khuan cua san pham say
phun véi mau t6t nhat duoc trinh bay trong Hinh 3.15, Bang 3.6 va Bang 3.7
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SEM va DLS ciia san pham vi bao ding chat mang malto dextrin (4) va gum Arabic (B);
Hinh 3.2 Két qua SEM va DLS ciia san pham vi bao
Béang 3.6 Hoat tinh khang oxy hoa theo DPPH va ABTS cua cao chiét va san pham vi
bao

Mau Trolox Cao chiét GA-E MD-E
ICsopppH 0,42+0,00 1,24+0,01 3,41+0,02 3,83+0,01
(mg/mL)

ICsoaBTS 0,57+0,00 1,15+0,00 2,44+0,01 2,84+0,00
(mg/mL)

GA — E: ché pham vi bao sir dung chit mang gum Arabic; MD — E: ché pham vi bao s dung chdt mang
maltodextrin; ICsopppu: kha nang khir 50% goc tw do DPPH, ICso4prs: khd nang khir 50% goc tw do ABTS

Bang 3.7 Hoat tinh khang khuan theo MIC cua cao chiét va san pham vi bao

Hoat tinh khang khuian (MIC, mg/mL)

E. coli S. enteritidis S. aureus B. subtilis
Cao chiét 3,13 3,13 1,56 1,56
GA-E 6,25 6,25 6,25 3,13
MD-E 6,25 6,25 6,25 3,13

GA — E: ché pham vi bao siv dung chdt mang gum Arabic; MD — E: ché pham vi bao sic dung chdt mang
maltodextrin
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3.2.3.2 Thoi han sir dung (shelf — life) ciia san pham siy phun véi chit mang 1a
GA (GA-E) va chat mang MD (MD-E)
Thot han str dung theo du doan ctia mo hinh Q10 va két qua kiém ching dugc trinh
bay trong Bang 3.8
Bang 3.1 Két qua kiém chimg mé hinh Q10 & nhiét do bao quan 30°C

Ngay Do giam b6 giam TPC Do giam b giam Pyalue
kiém  TPC (%) du (%) thuc DPPH (%) du DPPH
tra doan nghiém doan (%)thuc
nghi¢m
MAu cao chiét
4,37 - - 202 18,325+ 0,50 0,004
6,29 20° 19.31°+£ 0,31 0,018
Miu GA-E
9,09 - - 20% 20,312+ 0,94 0,594
12,69 208 19,87+ 0,27 - - 0,451
Mébu MD - E
8,28 - - 202 20,24*+ 0,84 0,647
11,51 202 19,582+ 0,45 - - 0,181

Cdc chit cai trong cung mot hang biéu thi sy khdc biét ¢é y nghia thong ké (p<0,05); “-" khong kiém tra;
GA—E: ché pham vi bao sir dung chat mang gum Arabic; MD—E: ché pham vi bao sir dung chdt mang malto
dextrin

3.2.4 Tong hop nano bac tir dich chiét hing lii
Kich thudc ctia nano va sy doi mau trong qua trinh tong hop nano bac, phd UV —
Vis, FTIR va SEM cua nano dugc trinh bay trong Bang 3.9 va Hinh 3.16, Hinh

3.17, Hinh 3.18, Hinh 3.19.
Bang 3.9 Anh hudng ciia ndng do AgNOs dén kich thudce hat nano thu dugc

Nong d6 AgNO; Kich thuéc hat (nm)
ImM 95,10+2,17°
5S5mM 142,37+3,03°
9mM 354,73+34,46°

Cdc chiF cdi a,b,c thé hién su khdc biét cé ¥ nghia thong ké (p<0,05)
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cerereres IMM == = 5mM

9mM

(A, B — mau trucc va sau khi tong hgp nano)
Wavelength (nm)

Hinh 3 16 Sy thay d6i mau trong qua trinh tong Hinh 3.17 th} UV-vis clia nano bac dugc tong
hop nano bac hop voi cac nong do AgNO3 khac nhau
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Hinh 3.183 Pl}é FTIR cta nano bac tong hop Hinh 3. 9 SE ca no bac tong hop tir hung
bang dich chiét hung lii 1

Hoat tinh khang khuan va khang oxy héa ctia nano bac dugc trinh bay trong Bang
3.10

Bang 3.10 Hoat tinh khang khuan va khang oxy hoa ctia nano bac
Hoat tinh khang khuan (MIC) mg/mL

E. coli S. enteritidis S. aureus B. subtilis
0,125 0,5 0,0625 0,125
Hoat tinh khang oxy hoa (ICso) (mg/mL)
AgNPs (DPPH) Trolox (DPPH) AgNPs (ABTS) Trolox (ABTS)
1,29+0,01 0,4+0,00 1,48+0,09 0,56+0,01

AgNPs (DPPH): hoat tinh khang oxy hoa cua nano Ag theo DPPH; AgNPs (ABTS): hoat tinh khang oxy hoa cua
nano Ag theo ABTS

Qua trinh téng hop nano bac da xac dinh dugc néng do AgNOs tdt nhat 1a 1 mM,
thoi gian khudy 13 24 gio & nhiét do phong. Hat nano thu dugc c6 kich thuée trung
binh 1a 83,6 nm, phé FTIR cho théy cac nhom chat nhu rugu, phenol, ankyl
halogenua va ankyn c6 thé dong vai tro khir va 6n dinh cho nano bac. Kha ning
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khang khuén ctia nano bac thu dugc vai gia tr1 MIC trén céc vi sinh vat thir nghiém
nhu sau, v&i Bacillus subtilis va Escherichia coli 1a 0,125 mg/mL, vo1 Salmonella
enteritidis 1a 0,5 mg/mL va Staphylococcus aureus 1la 0,0625mg/mL, trong khi do
hoat tinh khang oxy héa ctia nano bac thu dugc vo1 ICsopppn 12 1.29 mg/ml va ICs.
AsTs 12 1.47 mg/ml.
3.3 Noi dung 3: Ung dung cac ché pham trong bio quan thue phim

3.3.1 Ung dung cao chiét va sian phim siy phun vao bio quén c4 basa dong
lanh
Két qua ung dung ché pham bao quan c4 basa dong lanh dugc trinh bay trong Hinh
3.20, Hinh 3.21, Hinh 3.22, Hinh 3.23

—t D1 =il CAO - GA-E ME-E ——Propyl gallat ——Natribenzoat p¥ imEq/kg)

—— @ [ - -
pH '
7.10
67
Thini gian bao quéin (thing)
BC: miu doi chiing; CAO: Min ngdm trong dung dich cao chiét 6,25 mg/mlL; GA-E: Méw ngim trong dung Thiti gian bio quin {thing)
dich san pham vi bao vl char mang ld gum Arabie 12,5 mgiml; MD-E! Mdu ngdm trong dung dich sén phén B midu dol chimg: CAC: Miw ngdm trong dumg dick cao chics 6 ml; GA-E: Miw ngdm frong dung

MD-E: M nypim trong dung dich sin pham
Mar: Meau ngdm trong dig dich pregd gallar
ik merrl benzoat 2k,

el vi ban véi chat »
manyg & malte
ikthppm; Natribenzoar: Mdu ngdm trong

vi bao vai chat mang i malie dextrin 12,5 mgiml; Propyl gallas: Man ngam trang dung dich prepyl gallat
1 iMdppm; Natribenzoat: Maw ngdm trong dung dich natei benzoat 200pmm,

Hinh 3.204 Anh huéng cla cac chat bd sung dén Hinh 3.21 Ar;h hudng cua céac ché{ bd sung
su thay doi pH ctiia cdc mau céd basa trong thoi dén sy thay doi gia tri pV ctia cac mau ca basa
gian bao quan lanh dong (-18°C) trong thoi gian bao quan lanh dong (-18°C)

TBARS (mg

—— & — allat ——

MDAk g)

APC

{lg CFU/g)

\ =
i
- 8
-
\ S
1% o
o cao GA-E ~——
" MO-E —#—Propyl gallast  —8— Natsibenzoat
: PP : 4
Thiri gian bao quin (thing)

BC: mau doi ching; CAQ: M ngim rong dung dich cao chiéi 6,25 mgiml; GA-E: Mdau ngim trang dung Thin gian bio quin (thing )
el sin phdn bao v chat mang ki gum Arabic 12,5 mgimL; MD-E: Mdu ngdm trong dung dich sdn DC: man dei ehimg; CAO: Mdu mgim trong dung dich cao chier 6,25 mgiml; GA-E: Mdu ngdm trong dung
phim vi bao vid chit mang ki malio dextrin 12,5 mgimL: Propyl gallat; Miu ngim rong dung dich propy diech sdn phim i bao vid chat mang i gon Arabic 12,5 mginl: MD-E: Miu ngdm vong dung dich sdin
sallat 1iNppm: Natribenzoar: Mdu ngdm trong dung dich natri benzoar 200gpmn i vi Bao vt cheit mng 13 malto destrin gl Progd gallat: M ngdne trong dung dich propyl

gallat 100ppm; Narribenzoar: Man sgdm trong dung dich natri benzoat 200ppm

Hinh 3.225 Anh huodng cua cac chit bé sung dén Hinh 3.236 Aph hudng cia cac chit b(f) sung

su thay doi gid tri TBARS cua cidc mau c4 basa dén su thay doi gia tri APC ctia cdc mau cé

trong thoi gian bao quan lanh dong (-18°C) basa trong thoi gian bao quan lanh dong (-
18°C)
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3.3.2 Ung dung cao chiét va san phim siy phun trong biao quén lanh ca basa

Két qua ung dung ché pham bao quan ca basa dong lanh dugc trinh bay trong Hinh

3.24, Hinh 3.25, Hinh 3.26, Hinh 3.27

pH :

Py
(mEqg/kg}

Thiri gian bao quan (ngay)
BC: midu ddi chiong; CAO: Mdu ngdm trong dung dich coo chidt 625 mgml: GA-E: Mdu ngdm trong dung
dich sdn phini vi bao vei chit mang ki gum Arabic dnl; MD-E: Mdu madm trong dung dich sdn
phdm vi bae v chdr mang Id malte dexivin 12,5 mgiml; Propyl galiar Mu mgdm trong dung dic h prapd
gallar Hhppen; Natriberzoat: Mdw ngdm trong dung dich natei benzoat 200ppm

phim vi bao ver chit meny
galiat 10ippm; Natvibenzoat: Mian ngdm rong dung dick natrl benzoat 200ppm.

Hinh 3.24 Anh hudng cua cac clgét bd sung dén  Hinh 3.25 Anh huong cia cac cl~1§t bd sung dén
su thay doi gia tri pH cua cac mau ca basa bao sy thay doi gia tri pV ctia cac mau ca basa bao
quan lanh déng (4°C) quan lanh déng (4°C)

. APC 3 i
TBARS e . ——ar —=—ca0
{mg MDA/Kg) g s R (lg CFU/g) —s—Propyl Gallat —=Natri Benzost

Thai gian bao quéan (ngay)
BC: midw i chirig; CAQ: Miu ngdm trong dung dich coo chiée 6,25 mginl; GA-E: Miu ngim trong dung
dich sin phim v ool chat mang i gum Arabic 12,5 mgiml E: Mdu mgim trang dung dick sdn
ngdm trong dung dich propy
ppm.

Theri gian bao quan (ngay)
B mau doi chimg; CAC: .l_fu"rl Rgem frong dwng dich coo chict 6,25 mgfml.; GA-E: M Ream frong dung
dich sian pham vi bao voi char mang 4 gum Arabic 12 i gifm trowng dung dich san pham
vi bao vl chat mang ki malie dextrin 125 mgdml; Propyl gallar Miu ngdm trong dung dich propyl gallat

phim vi baa v ang i malto detrin 12,5 mghnl; Propyl

- z % gallat HNppm; Natribenzoar M ngidm tronyg dung dich el benzoar
1 (Wi Neateibenzoar: Mdu ngdm trong dung ofch sated ezt 200,

Hinh 3.7 Anh huéng cta cac chit bo sung dén  Hinh 3.8 Anh hudng cua cac chat bd sung dén
su thay déi gia tri TBARS cua cac mau c4 basa su thay ddi gia tri APC cua céc mau ca basa
bég quan lanh (40(;) b@o quan lanh d?ng (A}OC) .

Két qua cho thay cac mau sir dung cao chiét va san pham siy phun déu c6 hiéu qua

cao hon so v6i mau ddi ching am trong ca bao quan lanh déng va lanh thuong
KET LUAN VA KIEN NGHI

Két luan

Céc thong s6 t6i uvu cho qua trinh trich ly bao gdm néng do dung moéi acetone 50%,
ty 1€ nguyén liéu: dung méi 1a 1:20, nhiét dg trich ly & 40°C va thoi gian trich ly
2h. Véi cac diéu kién trich ly da néu ta thu dugc ham luong TPC cao nhat la
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120,92 mg GAE/g ck, kha ning khang oxy hoa theo DPPH, ABTS va FRAP lan
luot 1a 169,36 umol TE/g ck, 264,03 umol TE/g ck va 425,35 umol Fe*'/g ck.
Trong ba phuong phap da khao sat thi phuong phap trich ly c¢6 hd tro siéu am cho
két qua ham luong TPC va kha nang khang oxy hoa cua dich chiét 14 cao nhat, tiép
dén 1a phuong phép trich ly c6 hd tro enzym, tuy nhién ca 2 phwong phap nay ciing
chi ting dugc khoang 5 — 10% so véi phuong phap ngam chiét. Trong khi d6
phuong phap ngam chiét c6 wu diém 1a don gian, d& thuc hién c6 thé thyc hién trén
mot lugng mau 16n va chi phi thap.

Cao chiét thu dugc c6 ham luong TPC 1a 247.25+0,71mg GAE/g ck, kha ning
khang oxy hoa theo DPPH, ABTS va FRAP lan luot 14 419,59+0,52 umol TE/g ck;
711,17+£0,82 umol TE/g ck va 1018,4743,27 umol Fe**/g ck. Qua trinh phan 1ap va
xéac dinh cau tric cac thanh phan trong cao chiét thu duoc két qua 1a phan lap duoc
6 chat gém cis-p-menth-3-ene-1,2,8-triol; trans-p-menth-3-ene-1,2,8-triol; p-
mentha-3,8-dien-1-ol; p-coumaric acid; gallic acid; methyl-4-D galactopyranoside.
Qua trinh vi bao bang k¥ thuat siy phun cho thay khi sir dung chit mang 13 gum
arabic (GA) va maltodextrin (MD) déu cho két qua nhiét do sy phun 1a 150°C,
ndng do chat mang 1a 15% cho hiéu qua vi bao t6t nhat. Mau san pham vi bao t6t
nhat véi chat mang GA c¢6 TPC va hoat tinh khang oxy hoa theo DPPH, ABTS,
FRAP cao hon khi dung chit mang 1a MD, trong khi st dung chit mang 13 MD thi
cho hiéu suat thu hoi cao hon. Cac ché pham déu c6 d6 am rat thap va c6 kha ning
khang khuan trén cdc mau vi khuan khao sat. Két qua cho thiy ché pham vi bao
polyphenol tir hing 1iii bang phuong phap siy phun cé thé duoc tng dung trong
nghién ctru bao quan thuc pham chdng oxy héa va chdng vi sinh vat.

Két qua self life cao chiét va san pham sdy phun cho thiy néu bao quan & nhiét do
phong (30°C) thi thoi gian TPC giam 20% d6i voi cao chiét 1a 6,29 ngdy con véi
san pham say phun dung chat mang 1a MD va GA lan luoc 1a 11,51 va 12,69 ngay.
Trong khi d6 néu bao quan ¢ -18°C thi thdi gian TPC giam 20% d6i véi cao chiét
13 89,50 ngay con véi san pham say phun dung chat mang 1a MD va GA lan luoc 1a
180,26 va 406,95 ngay.

Qua trinh téng hop nano bac da xac dinh dugc né)ng do AgNO; tdt nhat 1a 1 mM,
thoi gian khiy 13 24 gid ¢ nhiét d6 phong. Hat nano thu dugc co kich thudc trung
binh 12 83,6 nm, phé FTIR cho thdy cic nhém chat nhu ruou, phenol, ankyl
halogenua va ankyn c6 thé dong vai tro khir va 6n dinh cho nano bac. Kha ning
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khang khuan cta nano bac thu dugc trén céc vi sinh vat thi nghiém c¢6 MIC nhu
sau, vOi B. subtilis va E. coli 1a 0,125 mg/mL, v&i1 S. enteritidis 12 0,5 mg/mL va
S. aureus 1a 0,0625mg/mL, trong khi d6 hoat tinh khang oxy hda cua nano bac thu
dugc voi ICsopppn 12 1.29 mg/ml va ICspaprs 1a 1.47 mg/ml.

Két qua cta qua trinh bao quan lanh thuong cho thiy gié tri pH va PV cua cac mau
bd sung cao chiét va san pham vi bao déu thip hon so véi mau d6i chimg am. Chi
s6 TBARS ciia miu déi chimg am vuot ngudng chip nhan khi bao quan dén ngay
thtr 6 trong khi cdc mau bd sung cao chiét va san pham sdy phun vin & muc chap
nhan trong 12 ngay khao sat. Bén canh d6 chi s6 APC cho thdy miu ddi chung
cling vugt mac chap nhan & ngdy tht 6 con cac miu bd sung cao chiét va san pham
vi bao vuot ngudng chap nhan ¢ ngay th 10. Véi phuong phap bao quan lanh
déng, cac chi s6 pH, PV va APC ctia cac mau bo sung cao chiét va ché pham vi bao
déu tang chdm va thip hon so v6i miu ddi ching am, trong khi chi s TBARS cua
mau ddi chung ting vuot mic chdp nhan o thang thir 2 thi cac mau bd sung cao
chiét va ché pham vi bao van & mirc chip nhan & thang tha 5 va chi vuot ngudng &
thang thir 6. Két qua cho thay cac mau sir dung cao chiét va san pham say phun déu
c6 hiéu qua cao hon so v&i mau ddi chimg 4m va kém hon mau bo sung cac phu gia
tuong ung.

Kién nghi , v ,

Nghién ctru rng dung thém cao chiét va san pham say phun vao bao quan cac loai
san pham khac nhu bao quan dau hu, nem chua hay két hop véi cac thanh phan
khac tao mang bao trong bao quan trai cay.

Nghién ciru tng dung nano san xuét tir hing 1ili vao bao quan thuc pham chéng
oxy hoa va chdng vi sinh vat nhu tao man bao trong bao quan thyc phim hoic san
xuat céac loai bao bi khang khuan gitup bao quan thuc pham lau hon

Nghién ctru xac dinh thém cac thanh phén trong cao chiét thu dugc va hoat tinh cua
ching

Nghién ctru co ché khang oxy hoa va khang khuan cua cac thanh phan polyphenol
trong Hung lii.

24



DANH MUC CONG TRINH CONG BO CUA TAC GIA

1. Lé Van Nhat Hoai, Lé Trung Thién, Trin Nguyén Minh An, Pam Sao Mai (2022): Vi
Bao Polyphenol tir hiing i (Mentha aquatica Linn. var. crispa) bang k¥ thuét siy phun voi
chat mang Maltodextrin. Tap chi Cong Thuong, s6 26 — Thang 12/2022.

2. Le Van Nhat Hoai, Le Pham Tan Quoc, Ho Thien Hoang, Katleen Raes, Dam Sao Mai
and Le Trung Thien (2023) Extraction of Polyphenols from Mentha aquatica Linn. var.

crispa. Agriculturae Conspectus Scientificus, 88(1).

3. HV.N. Le, L.P.T. Quoc, T.-H. Ho, K. Raes, M.S. Dam, T.T. Le (2023). Green synthesis
of silver nanoparticles from extract from Mentha aquatica Linn. var. crispa and evaluation

of their antibacterial and antioxidant activities. Herba Polonica, 69(1).

4 Le Van Nhat Hoai, Le Pham Tan Quoc, Katleen Raes, Dam Sao Mai and
Le Trung Thien (2023), MICROENCAPSULATION OF POLYPHENOLS FROM
MENTHA AQUATICA LINN. VAR. CRISPA BY SPRAY-DRYING TECHNIQUE.
Malaysian Journal of Microscopy, 19(1).

5. Lé Vian Nhat Hoai, Lé Pham T4n Qudc, Pam Sao Mai, Lé Trung Thién (2023). Nghién
ctru trich ly Polyphenol c6 hd trg siéu am tir hung lili (Mentha aquatica Linn. var. crispa).

Tap chi Nong Nghiép & Phat Trién Nong Thén, tap 1 — thang 6/2023.

25



	bìa tóm tắt gửi chuyên gia
	tóm tắt gửi chuyên gia nhận xét

