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A. PHAN MO DAU

Tinh cAp thiét ciia luin an

Cong nghiép san xuit rugu vang va nude ép nho tao ra lugng 16n phu pham nho. Viéc
phan tich thanh phan va ap dung k¥ thut tién tién (enzyme, siéu 4m, dung mdi eutectic
sau (DES — Deep eutectic solvent)) dé trich ly cac hop chat hoat tinh sinh hoc trong phu
pham nho c6 thé mang lai hiéu qua trich ly cao. Bén canh d6, viéc toi wu héa qué trinh
Vi bao bang say phun va hé oleogel gilip khac phyc tinh khong 6n dinh von cé cia cac
hop chét sinh hoc va ting cuong kha ning tng dung. Ngoai ra, bot vi bao va oleogel tdi
vu thé hién dic tinh khang oxy hoa, khang khuan duwgc danh gid tiém ning tng dung
lam chét bao quan ty nhién gilp kéo dai thoi han bao quan trong x(c xich thanh trung.
Muc tiéu nghién ciru ciia dé tai

Muc tiéu chung: Ludn an nham thu hdi duogc cac hop chét c6 hoat tinh sinh hoc tur phu
pham nho bang cic phuong phap trich ly tién tién va danh gia tiém niang ing dung céc
hop chat nay nhu chat bao quéan ty nhién trong san pham xuc xich thanh tring.

Muc tiéu cu thé: (1) Phan tich duoc thanh phan héa hoc va cac hop chit hoat tinh sinh
hoc trong phu pham nho, (2) Tdi wu hoa duoc diéu kién trich ly cac hop chét hoat tinh
sinh hoc béng cac k¥ thuat tién tién, (3) Xac dinh dugc cac thong s6 tbi uu cho quy trinh
vi bao cac hop chat bang siy phun va oleogel, (4) Panh gia dugc tiém ning Gng dung
bot sdy phun va oleogel ti wu trong x(c xich thanh tring.

Nhirng dong gép cia luin an

Luén 4n da xac dinh dugc thanh phﬁn hoa hoc, hoa thyc vat, dinh danh 33 hop chit hoat
tinh sinh hoc trong phu pham nho Red Cardinal. Luan 4n da t6i uvu hoa cac quy trinh
trich ly c¢6 hd trg siéu 4m va enzyme két hop, trich ly bang hai loai DES. Luan an da tdi
vu hoa hai quy trinh vi bao cac hop chét trong dich trich ly bang siy phun va oleogel.
Luan an ciing d4 cho thay tiém ning tmg dung ciia bot vi bao va oleogel trong xtc xich
thanh tring gidp kéo dai thoi han bao quan. Két qua cua luan an 13 co s khoa hoc cho
céc nghién ciru vé san pham chira cac hop chét sinh hoc c6 ngudn gdc thuc vt ciing nhu
g6p phan nang cao gia tri ctia phu phdm nho va giéng nho Red Cardinal.

B6 cuc ludn an

Luan an c6 150 trang, 47 bang, 41 hinh va 171 tai liéu tham khao, bao gdm chuong Mo
dau, Chuong 1: Téng quan tai liéu, Chuong 2: Vit liéu va phuong phap nghién ctru,
Chuong 3: Két qua nghién ciru va thao luan, Chuwong 4: Két luan va kién nghi.
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B. PHAN NQI DUNG
1. Tong quan
Téng quan tai liéu trinh bay cac ndi dung tong quan vé nho va phu pham nho; cac hop
chét 6 hoat tinh sinh hoc trong phu pham nho; phuong phap trich ly cac hop chit hoat
tinh c6 hd tro enzyme, c6 hd tro siéu am, bang dung méi eutectic siu; tong quan vé vi
bao bang sdy phun va tao oleogel; mg dung cac hop chét hoat tinh sinh hoc tir thue vat
nhu chit bao quan ty nhién; tong quan vé t6i wu hoa trong cong nghiép thuc pham.
2. Phuwong phap nghién ctiru
2.1. Nguyén liéu va hoa chit sir dung
Nguyén li¢u
Phu pham nho sau cong doan ép lay dich ciia qua trinh ché bién nudc ép nho dugc thu
gom tur Cong ty Trach nhi¢m hiru han san xuét thuong mai dich vu Ba Moi, Tinh Ninh
Thuan (nay thudc tinh Khanh Hoa), Viét Nam. V6 nho duoc siy bom nhiét trong 12 gio,
& nhiét 46 35°C dén ham luong 4m nguyén liéu dat dudi 10%, mat do sdy mau 1a 3,0
kg/m?, téc do gio 1a 1,8 m/s.
Hoéa chit, enzyme, phu gia, phu liéu sir dung
Céc hoa chét st dung cip phan tich. Chat chuan: Epicatechin (98%, Sigma-Aldrich, Hoa
Ky), catechin (> 96%, Thermo Fisher Scientific, Anh), myricetin (96%, Cool Chemistry,
Trung Qudc), rutin (88,5%) va kaempferol (98,9%) (Vién kiém nghiém thubc Thanh
phé H6 Chi Minh, Viét Nam), aescin (> 95%, Sigma-Aldrich, Hoa Ky), gallic acid
(98%) va quercetin (98%) (Himedia, An D). Enzyme Celluclast 1.5 L va enzyme
Pectinex Ultra SP — L (Novozyme, Pan Mach). Maltodextrin (Trung Qudc), gum arabic
(Phép), tinh bot bién tinh (Viét Nam), whey protein isolate (Viét Nam), protein ¢au nanh
isolate (Trung Qudc), dau hudng duong (Viét Nam), sap ong (Trung Qudc), glycerol
monostearate va Finamul 90 (An D6), bot chiét xuat so ri (Ha Lan), nisin (Trung Qudc).
Phwong phap bé tri thi nghiém
2.2.1 Ngi dung 1: Phan tich thanh phan héa hoc, cic hgp chit hoat tinh sinh hoc
trong phu phfim nho
2.2.1.1 Phén tich thanh phan héa hoc phu phim nho: Ham luong tong cac hop chat
hoat tinh sinh hoc dugc dinh lwong bang UV-Vis sir dung ethanol 50%, ty 1é dung moi:
nguyén liéu 1a 15:1 (v/w) va thoi gian trich ly 1a 2 gio. Chi tiéu danh gia: Ham luong
am, carbohydrate, protein, chit béo, tro, TPC, TSC, PAC.
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2.2.1.2 Pinh tinh va dinh lwong cdc hop chit hoat tinh sinh hoc trong phu phdm nho:
Bot phu phélm nho s& dugce dinh tinh cac nhoém chét b?mg cac phép thtr hoa thuc vat:
alkaloid, glycoside, flavonoid, tannin, saponin, phytosterol, diterpenoid, carbohydrate.

Mot sd hop chét hoat tinh sinh hoc don 1& ¢ trong phu phém nho s& duoc dinh danh

Phu pham nho

bang sic ky 1ong khoi phd hai lan.

chét c6 hoat

Téi wu hoa trich ly

No6i dung 1:
Pinh tinh va p \ A1z
dInh luornV Say bom nhiét —Thanh phan hoa
- hop ; h%t ¥ hoc, hoa thyuc vat
cac cha
: T _ . X —UHPLC-QTOF-
Phéan tich thanh phan héa hoc, héa thuc vat MS/MS
- v 1 ~TPC, TSC, PAC
i___v___-v_ _____ V_ _____ I
| Thenly ety Téi wu hoa Toi wru hoa
Ngi dung 2: || ang ang trich ly trich ly
Trich Iy hop || v v bing DES 1
I
I

tinh sinh hoc

biang UAE + EAE

I
I
bang DES 2 | |
I
I
I

—Phan tich hop
chat don lé
—Khang oxi héa,

Dich tdi uu !
khang khuan

DES 2

Noi dung 3: —~TPC, TSC, PAC
Vibaocac | N -
hop chit co I
hoat tinh I Say phun Tao oleogel |
sinh hoc | _——r—— _ _ —— — _—_1_
—bic tinh
) — —Khéng oxi hoda,
Bot vi bao Oleogel khéngg Khuin
N(}i’dung.’4: ——Hf‘urn lwong am, pH
banh gia - o ) —Tong vi sinh vat
kha ning Ung dung trong xuc xich thanh trung J hidu khi
ung dung —Mau s;ﬁc
—Keét cau

Hinh 2.1 Cac ndi dung nghién ctru ctia luén an

2.2.2 N$i dung 2: T6i vu héa quy trinh trich ly cac hgp chat hoat tinh sinh hoc tir
phu phém nho
2.2.2.1 Toi wu héa quy trinh trich ly cdc hop chit cé hoat tinh sinh hoc tic phu phim
nho bing phwong phdp két hop siéu am va enzyme
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Khdo sdt anh hwéng ciia cdc yéu té dén quy trinh trich ly c6 hé tro enzyme (EAE):
Can 5 g bot phu phdm nho, thém dung dich dém sodium acetate pH 4,5 theo ty 1¢ dung
moi: nguyén licu (8:1, 10:1, 12:1 va 14:1 (v/w)). Gia nhiét dén nhiét d6 khao sat (40, 50
va 60°C). Enzyme dugc thém vao theo ham lugng cellulase (14, 28, 42 va 56 U/g) va
pectinase (76 va 152 U/g). Hon hop duge khudy déu o toe do khudy 200 vong/phit trong
thoi gian thiy phan 60, 120, 180 va 240 phit. V6 hoat enzyme bang cach gia nhiét 85°C/
5 phat. Hon hop dugce 1am ngudi nhanh, ly tim tdc do 4.000 vong/phut trongl5 phuit.
Dich trich ly dugc phan tich TPC, TSC va PAC.

Khido sdt agnh hwéng ciia cdc yéu té dén quy trinh trich ly ¢é hé tro siéu dm (UAE):
Bot phu pham nho (5 g) dugc phdi tron voi nude cat theo ty 18 khao sat (8:1, 10:1, 12:1,
14:1 va 16:1 v/w), ding may khudy hdn hop trong 5 phut. Tién hanh siéu 4m & cac mic
nang lugng (0, 9, 12, 15 va 18 W/g) trong cac khoang thoi gian khao sat (5, 10 va 15
phat). Hon hop duge ly tim 4.000 vong/ phut (15 phit) va phan tich TPC, TSC va PAC.
Téi wu héa quy trinh trich ly bang phwong phdp két hop siéu am va enzyme: Tién
hanh so sanh hi¢u qua cta cac phuong phap don 1¢ (EAE hoac UAE) v&i cadc phuong
phap két hop 1a U-EAE (trich ly c¢6 hd tro siéu am — enzyme) va E-UAE (trich ly c¢6 hd
trg enzyme — Siéu am). Phuong phap bé mat dap ung (RSM) véi thiét ké phdi hop co
tam (CCD) duoc st dung dé t6i wu hoa diéu kién trich ly bang phuong phap duogc lwa
chon ttr thi nghiém so sanh. Chi tiéu danh gia: TPC, TSC, PAC.

2.2.2.2 Téi wu héa quy trinh trich ly cdc hop chit cé hoat tinh sinh hoc tiv phu phim
nho bing DES

Khao sdt logi DES: Dung dich DES duoc chudn bi véi HBA (choline chloride) va cac
HBD khéac nhau (citric acid, lactic acid, malic acid, glycerol, ethylene glycol, 1,4-
butanediol). Cac hdn hop dugc khudy & 80°C trong 1,5 gio cho dén khi thu dugc chat
long khong mau, trong subt va dong nhat. Dich trich ly tir quy trinh trich ly bang céac
DES khac nhau dugc phan tich dé x4c dinh duoc hai loai DES phu hop cho cac muc
dich iing dung khac nhau. Sau do, st dung DES dugc chon dé khéo sat cac yéu td quan
trong khac.

Khdo sat ty 1¢ HBA: HBD: Choline chloride: lactic acid (1:1, 2:1, 1:2 va 1:3 w/w), hoac
choline chloride: glycerol: citric acid (1:2:1, 1:1:2, 2:1:1 va 1:1:1 w/w/w)

Khdo sdt ham lwong nwoc: DES tir choline chloride: lactic acid (10, 15, 20, 25, 30 va
35%). DES tir choline chloride: glycerol: citric acid (25, 30, 35 va 40%).
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Khdo sat ty 1¢ dung moi: nguyén ligu: 15:1 — 30:1, v/w.

Khdo sat nhiét do trich ly: 30, 40, 50, 60 va 70°C.

Khdo sat thoi gian trich ly: DES tu choline chloride: lactic acid (60; 90; 120 va 150

phut). DES tir choline chloride: glycerol: citric acid (90; 120, 150 va 180 phut).

Téi wu héa quy trinh trich ly bang DES duwa trén choline chloride: lactic acid va

choline chloride: glycerol: citric acid: Str dung phuong phap bé mit dap tng (RSM)

v6i thiét ké phdi hop c6 tam (CCD). Chi tiéu danh gia: TPC, TSC, PAC; hop chét hoat

tinh sinh hoc don 1¢, kha ning khang khuan (duong kinh vong khang khuan, ndng do trc

ché t6i thiéu) va kha ning khang oxy hoa (DPPH, ABTS) cua dich trich tdi vu.

2.2.3 Noi dung 3: Vi bao cac hop chit co hoat tinh sinh hoc trong phu pham nho

2.2.3.1 Vi bao cdc hop chiit cO hoat tinh sinh hoc trong phu pham nho bang sdy phun

Khao sadt loai vé bao: Loai vo bao (maltodextrin; maltodextrin: soy protein isolate (MD-

SPI) (7:1, w/w); maltodextrin: gum arabic (MD-GA) (1:2, w/w); maltodextrin: whey

protein isolate (MD-WPI) (9:1, w/w); maltodextrin: tinh bot bién tinh (MD-MS) (10:1,

w/w)). Chi tiéu danh gia: Hiéu suat thu hoi, hiéu qua vi bao, ham luong 4m, hoat d6

nudéc, nhiu xa tia X, pho nhiét lugng quét vi sai, phd hong ngoai bién d6i Fourier, phan

b6 kich thude hat, hinh thai hat bot vi bao.

Khdo sat ty 1¢ 16i: vo bao: 1:3, 1:4, 1:5 va 1:6 (w/w).

Khdo sat ty 1¢ gitra cdc loai vé bao: 1:2, 1:1, 2:1 va 3:1 (w/w).

Khao sdt toc dé va thoi gian dong héa: Toc do dong hoa (8.100 va 10.800 vong/phit)

va thoi gian dong héa (5, 10 va 15 phut).

Khdo sdt nhi¢t dp khong khi sdy dau vao: 140, 150, 160, 170 va 180°C.

Khao sdt téc dp dong nhap liéu: 15, 20, 25, 30, 35, 40 va 45 mL/phdit.

Téi wu héa diéu kién sdy phun: St dung phuong phap bé mit dap tng véi DES tao

thanh tir choline chloride va lactic acid. Chi tiéu d4nh gia: Hiéu sut thu hdi va higu qua

vi bao TPC, TSC, PAC; kha niang khang khuan (dudng kinh vong khang khuan, nong

d6 trc ché t6i thiéu) va kha nang khang oxy héa (DPPH, ABTS) cuia bot siy phun tbi wu.

2.2.3.2 Vi bao cdc hop chit c6 hoat tinh sinh hoc trong phu phim nho bang oleogel

Chat tao gel diu gém sap ong va Finamul 90 (1:1, w/w) hodc sap ong va glycerol

monostearate (1:3 w/w) duoc hoa tan trong dau huéng duong & 90°C trong 15 phut. Ty

16 hon hop chit tao gel dau 14 5, 10 va 15%. Hon hop duoc khudy 6 tée d6 260 vong/phut

trong 5 phit. Dimng gia nhiét va dimg khudy tron cho dén khi nhiét d6 hdn hop giam
5



xubng 60°C. Thém dich trich ly phu pham nho (30%) vao hdn hop va khudy lién tuc
trong 10 phut & tbc d6 390 vong/phut. Hon hop duoc lam mat ¢ nhiét d6 5, 15 va 25°C.
Céc mau oleogel dugc phan tich hiéu suét thu hoi TPC, kha ning lién két dau (OBC),
mau sic, d6 nhdt, hinh anh phén tich bang kinh hién vi 4nh sang phén cuc.
Téi wu héa quy trinh tao oleogel: Sir dung phuong phap bé mit dép ung véi dich trich
ly phu phdm nho bang dung méi DES tao thanh tir choline chloride: glycerol: citric acid.
Chi tiéu danh gia: Hiéu suat thu héi TPC va kha nang lién két dau.
Noi dung 4: Panh gia kha ning ing dung bt siy phun va oleogel tdi wu trong sin
phim xuc xich thanh tring
Quy trinh san xudt xtc xich dya trén mo ta ctia Heinz va Hautzinger (2007). Thit nac va
md heo dugc xay véi cac thanh phan con lai dé tao hdn hop nhil twong. Bot siy phun
(0,2 — 0,8%) hoic oleogel (0,4 va 0,8%) hodc nisin (0,002%) hoic chit bao quan tir
nhién tir bot so ri (0,4%) duoc bo sung trong cong doan xay nhil twong. Nhil trong sau
d6 dugc dinh hinh bang cach nhdi vao vo boc collagen (dudng kinh 2,5 cm). San phim
dugc thanh tring & 95°C trong 20 phiit cho dén khi dat nhiét d tim 75°C trong 15 phut.
Xtc xich dugce 1am ngudi va dong goi hat chan khong. Cubi cliing, san pham x(c xich
dugc bao quan ¢ nhiét do 4°C dé danh gia cac chi tiéu ham luong am, pH, tong s vi
sinh vat hiéu khi, mau séc, két cau.
2.2. Phwong phap phan tich
Céac phuong phap phan tich cac chi tiéu dugc thé hién trong Bang 2.3.

Bang 2.3. Phuong phéap phan tich cac chi tiéu

STT Phéan tich Phwong phap Tai liéu tham khao
1  Dinh tinh cic nhém  Phan rng Hager, Wagner, Keller- Mukherjee (2019),
chat Kiliani, kiém, chi acetate, gelatine, Yyadav va Agarwala
Braymer, tao bot (Foam, Frothing), (2011), Shaikh va
Libermann-Burchard, dong  patil (2020), Akter
acetate, Fehling, Molisch va cong su (2018),

Elzagheid (2018).
2 Dinh tinh céac hop May LC-MS ExionLCTM -

chat don 1& X500R QTOF (AB Sciex, Hoa Ky)
3 Ham lugng 4m May sdy 4m hong ngoai MX-50
(Ww%) (A&D, Nhat Ban) va phuong phap



STT Phan tich Phwong phap Tai liéu tham khao
say dén khoi lugng khong doi &
105°C
4 Ham lugng tro Nung ¢ nhiét d6 550°C bang 10 Nielsen (1998)
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12

13

(dw%)

Protein tong (dw%)
Ham luong chat béo
(dw%)

Ham lugng
carbohydrate (dw%)
Ham luong phenolic
téng (mg GAE/g
DW)

Ham luong saponin
téng (mg AE/g DW)

Ham luong
proanthocyanidin
(mg CE/g DW)
Dinh lugng céc hop
chét c6 hoat tinh
sinh hoc don 1é
(ug/g DW)

Hoat tinh khang

khuin

Hoat tinh khang oxy
hoa

nung ELF 11/6 (Carbolite, Anh)
TCVN 8134:2009 (1SO 937:1978)
Trich Soxhlet

Tinh tir protein tong, tro, chat béo
tong va 4m

Phuong phép quang phé véi thude
thir Folin-Ciocalteu & budc song
765 nm

Phuong phép quang phé véi thude
thr vanillin- H2SO4 ¢ budc song
560 nm

Phuong phép quang phé véi thude
thtr vanillin- HC1 & budce song 500
nm

Séc ky long hiéu ning cao (HPLC)
bang may SPD-20A (Shimadzu,
Hoa Ky)

Puong kinh vong khang khuan
(mm), ndng dd rc ché tbi thicu
(uL/mL d6i voi dich trich ly,
mg/mL ddi v&i bot/ oleogel) ddi
v61 Escherichia coli ATCC 8739,
Salmonella typhimurium ATCC
14028, Bacillus subtilis ATCC
6633 va Staphylococcus aureus
ATCC 6538.

Gié tri ICso (uL/mL ddi vé6i dich
trich ly, mg/mL dbi véi bot/

oleogel) biéu thi ndng d6 mau can

Nielsen (1998)

Skulcova va cong sy
(2018)

Tan va cOng su
(2014)

Li va cOng su (2006)

Kammerer va cong
su (2004)

Sarwar va cOng sy
(2018), Balouiri va
cong sy (2016)

Koztowska va cong
su (2022)



STT Phan tich Phwong phap Tai liéu tham khao
thiét dé trc ché dugce 50% goc tu do
DPPH hoac ABTS
14  Hiéu suit thu hdi Ham luong TPC, TSC va PAC Dang va cong su

15

16

17

18

19

20

21

22

23

hop chét (%)

Hiéu qua vi bao (%)

Hoat do nudc (aw)

Nhiéu xa tia X

Nhiét quét vi sai

Hinh thai hat bot

Quang pho hong
ngoai bién doi
Fourier

Phén bd kich thudc
hat bot

Puong dang nhiét
hap phu 4m

Do hoa tan cua bot
(%)

trong bot sy phun so v6i ham
lugng TPC, TSC va PAC trong
dich trude sy

Ty 1& phan trim hop chit c6 hoat
tinh sinh hoc duwogc vi bao thanh
cong trong cac hat bot

May do hoat d0 nudc Aqualab
Series 3 (Decagon Devices, Hoa
Ky)

30 kV va 10 mA, buc xa Cu Ka (A
=0,154060 nm), pham vi 20 tir 5°—
40°, téc @6 quét 4° mdi phuat va
budc 0,02°.

Khong khi dong (100 mL/phut),
gia nhiét tir 30°C dén 400°C (tdc
do 10°C/ phut).

Anh chup vi mé & cac d6 phong dai
khac nhau bang kinh hién vi dién
tur quét (SEM) phat xa truong dién
te FESEM S4800 (Hitachi, Nhat
Bén).

Phé tir 650 — 4.000 cm™* (d6 phan

giai 4 cm™) voi 32 1an quét.

May LS 13 320 (Beckman Coulter,

Hoa Ky)
Phuong trinh  Guggenheim—
Anderson—-de Boer (GAB) va

Brunauer-Emmett-Teller (BET)
Do hoa tan (%) duogc tinh bang %

bot hoa tan

(2024)

Perkovi¢ va cong su
(2024), Vu va cong
su (2023)

Frank va cong su
(2021)

Negrao-Murakami
va cong su (2016)

Janiszewska-Turak
va cong su (2022)

Al-Muhtaseb va
cong sy (2002)

Hadree va cong su
(2023)



STT

Phan tich

Phuwong phap

Tai liéu tham khio

24

25

26

27

28

29

30

31

CAu tric vi mo cia
oleogel

Do nhét dich trich
(cP)

D9 nhét oleogel
(Pa.s)

Kha nang lién két
dau (%)

Keét cau cua xuc xich

Téng vi sinh vat
hiéu khi, E. coli,
Coliform (log cfu/g)

Mau sac

pH

Kinh hién vi phan cyc DM 2500P
va camera lanh DFC450 (Leica,
buc).

May do luu bién DV2TLVCJIO
(Brookfield, Hoa Ky), tbc d6 100
vong/phit, dau do CP-40.

May do luu bién DX2TRVKBO
(Brookfield, Hoa Ky), téc do 1
vong/phut, dau do V-74.

Phuong phép ly tam

Phuong phap TPA (Texture Profile
Analysis) va may phan tich két cau
Z1.0. (Zwick/Roell, buc).

Str dung dia dém petrifilm va Tiéu
chuan qudc gia TCVN 9977:2013,
TCVN 9975:2013.

Méy do mau CR-400 (Konica
Minolta, Nhat Ban) st dung hé
mau CIE L*a*b*

May pH HI98194 (Hanna, Viét
Nam)

Meng va cOng su
(2019)

TCVN 9977:2013,
TCVN 9975:2013

Mokrzycki va Tatol
(2011)

2.3. Phwong phép thu thip sb liéu va xir 1y thdng ké: S6 liéu thu duoc tir cac thi

nghiém khao sat va tdi uvu hoéa duoc xir Iy théng ké bang phan mém JMP 13.0 (JMP

Statistical Discovery LLC, USA). Su khéac biét giita cac gia tri trung binh duoc kiém

dinh bang phan tich phuong sai mot yéu t6 hodc da yéu t6 tuy theo thiét ké thi nghiém,

két hop v6i phép thir Tukey HSD ¢ mirc ¥ nghia 5% (P < 0,05). Két qua s liéu duoc

trinh bay bang gié tri trung binh + d6 1éch chuan.

3. Két qua nghién ciru va thio luin

3.1 Noi dung 1: Thanh phan héa hoc va cic hop chét hoat tinh sinh hoc trong phu

phim nho

Carbohydrate 13 thanh phan héa hoc c6 ham luwong 16n nhat trong bot phu phadm nho

(khoang 80% theo co s& khd). Tiép theo 1a ham lwong am, protein, tro va chat béo.
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Bang 3.1. Thanh phﬁn hoa hoc cua bot phu phém nho

Ham lwgng 4m  Carbohydrate Protein Tro Chit béo
(Ww%) (dw%o) (dw%o) (dw90) (dw%o)
7,22 £0,38 80,87 £ 0,05 7,23£0,20 6,67 £ 0,15 5,23+ 0,07

ww%: phan tram theo co sé wét, dw%: phan tram theo co s6 kho.

Phu pham nho Red Cardinal con chira ham luong cac hop chét glycoside, flavonoid,
tanin, diterpenoid cao. Két qua dinh danh so bo cho thay c6 33 hop chat hoat tinh sinh
hoc don 1é. Nhitng hop chat phat hién duoc trong phu phim nho Red Cardinal 14 cac
hop chit phenolic pho bién: procyanidin, neochlorogenic acid, isorhamnetin, catechin,
quercetin, ethyl gallate, gallic acid, kaempferol, resveratrol. Phy pham nho chtta TPC,
TSC va PAC cao. Viéc dinh danh va dinh luong cac hop chat trong phu pham nho cung
cap dit liéu vé thanh phan cac hop chat hoat tinh sinh hoc ctia phu pham nho.

Bang 3.4 Ham luong tong cic hop chat hoat tinh sinh hoc ctia bot phu pham nho

Chi ticu TPC TSC PAC
(mg GAE/g DW) (mg AE/g DW) (mg CE/g DW)
Ham luong hop chat 27,51+ 0,41 70,65 + 1,05 9,60 +0,21

GAE: Puong luong gallic acid, AE: Puong leong aescin, CE: Duong lwong catechin, DW: Vit chdt kho.

3.2 Noi dung 2: Téi wu hoéa diéu kién trich ly cac hop chit c6 hoat tinh sinh hoc tir
phu phflm nho

3.2.1 T6i wu héa diéu Kién trich ly cic hop chit cé hoat tinh sinh hoc tir phu phim
nho bang phwong phap két hop siéu Am va enzyme

3.2.1.1 Anh hwéng ciia cdc yéu té dén quy trinh trich ly cé hé tro enzyme

Diéu kién trich ly c¢6 hd tro enzyme cellulase (28 U/g) va enzyme pectinase (76 U/g) két
hop cho hiéu qua trich ly cao cac hgp chit hoat tinh sinh hoc trong dich trich cta bot
phu pham nho (phenolic téng, saponin tong va proanthocyanidins) voi ty 16 dung méi:
nguyén liéu 1a 10:1 (v/w), trich ly & nhiét d6 50°C trong 120 phdt.

3.2.1.2 Anh huwéng ciia cdc yéu té dén quy trinh trich ly cé hé tro siéu Gm

Diéu kién trich ly c6 hd tro siéu 4m 13 murc ning luong siéu am 15 W/g, thoi gian siéu
am la 10 phut, ty 1¢ dung moéi va nguyén li¢u 1a 14:1 (v/w), thoi gian trich ly 30 phut.
3.2.1.3 Toi wu héa qud trinh trich ly két hop siéu Gm va enzyme

Phuong phap két hgp E-UAE va U-EAE thé hién TPC, TSC va PAC cao hon déng ké
so v&i cac phuong phap don 1€ UAE va EAE.
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Hinh 3.1. Hiéu qua trich ly TPC, TSC va PAC bang cac phuong phép khac nhau
% Téi wu héa quy trinh trich ly biang phwong phdp két hop siéu am - enzyme
Bang 3.6. Muc do ma hoa cua céac bién doc 1ap cho thiét ké CCD

trong trich ly bang siéu 4m - enzyme

Yéu th Ki Cac mirc clia yéu to
hiéu -1,682 -1 0 +1 41,682
Ty 1€ dung moi: nguyén licu (v/iw) X1 6,6 8,0 10,0 12,0 13,4
Nhiét d¢ trich ly (°C) X2 332 400 500 600 66,8
Thoi gian trich ly (phut) X3 19,1 60,0 120,0 180,0 2209

Bang 3.9. Két qua tham tra giita mo hinh va thi nghiém thyc té

trong phuong phép trich ly két hop siéu am - enzyme

TPC TSC PAC
(mg GAE/g DW) (mg AE/g DW) (mg CE/g DW)

Du doan Thi nghiém Du doan Thinghiém  Dudoian  Thi nghiém

13,28+ 0,28 13,22+ 0,03 42,51*+ 2,11 40,63*+ 1,26 5,01°+ 0,50 4,96%+ 0,07

Cac diéu kién t6i wu da xac dinh bao gom ty 1¢ dung moi: nguyén liéu 1a 10,5:1 (v/w),
nhiét do trich ly 56°C, thoi gian trich ly 125 phut.

3.2.2 T6i wu héa diéu kién trich ly cic hop chit cé hoat tinh sinh hoc tir phu pham
nho biang DES

% Anh hwéng ciia logi DES dén qud trinh trich ly bing DES

Trong s6 cac loai DES, loai téng hop dua trén choline chloride va lactic acid (ChCl—
LA) cho hiéu qua trich ly cao nhat. ChCI-LA cho hiéu qua trich ly cao va d6 nhét dich
trich thap phul hop véi sdy phun, dong két tinh, sdy thang hoa. ChCl-Gly-CA cho hiéu
qua trich ly cao nhung trong thanh phan c6 glycerol nén c6 d6 nhdt kha cao phu hop
cho cac tng dung lam oleogel, nhii twong. Do d6, ChCI-LA va ChCI-Gly-CA duoc lua
chon dé t6i wu hoa quy trinh trich ly cho hai huéng tng dung khac nhau dua trén dic

diém cua dich trich.
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Hinh 3.5. Anh huéng cta loai DES dén hiéu qua trich ly
3.2.2.1 Téi wu héa quy trinh trich ly bang DES tao thanh tir choline chloride va lactic
acid
Dua trén két qua thi nghiém don, cac pham vi toi uu dé trich ly dugc thiét lap. TPC,
TSC va PAC duoc xac dinh 1a cac chi tiéu dé danh gia hiéu qua trich ly (Bang 3.11).
Bang 3.11. Mirc do ma héa cta cac bién doc 1ap cho thiét ké CCD trong trich ly

bang DES tao thanh tir choline chloride va lactic acid

Ki Cac mirc cia yéu t6
hiéu -1,682 -1 0 +1  +1,682
Ty 1¢ dung moi: nguyén ligu (v/w) X1 18,3 20,0 22,5 25,0 26,7
Nhiét do trich ly (°C) X2 57 60 65 70 73
Thoi gian trich ly (phut) X3 80 90 105 120 130
TPC, TSC va PAC thu duoc dao dong lan luot tir 51,36 mg GAE/g DW dén 84,36 mg
GAE/g DW; 111,49 mg AE/g DW dén 166,24 mg AE/g DW va 22,57 mg CE/g DW dén

31,13 mg CE/g DW. Cac diéu kién tdi vu di xac dinh bao gom ty 1¢ dung méi: nguyén

Yéu to

liéu 1a 25:1 (v/w), nhi¢t d6 trich ly 1a 70°C trong 118 phut.

Bang 3.14. Két qua tham tra gitta mo hinh va thi nghiém thuyc té trong tdi vu hoa

diéu kién trich ly bang DES tao thanh tir choline chloride va lactic acid

TPC TSC PAC
(mg GAE/g DW) (mg AE/g DW) (mg CE/g DW)
Du doan Thi nghiém Du doan Thi nghiém Du doan Thi nghiém

81,972+ 3,36 81,902+ 1,06 171,30°+ 13,60 174,66°+2,87 31,53+ 1,79 31,13+ 0,50

M5 hinh bé mit dap tng da duoc xac nhan 13 ¢ thé dy doan TPC, TSC va PAC trich ly
tir phu pham nho duya trén thong s6 ty 16 dung moi: nguyén liéu, nhiét do va thoi gian
trich ly.
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Thanh phdn hop chit hoat tinh sinh hoc, hoat tinh khdng oxy héa va khing khudn

ciia dich trich ly bang DES dwa trén choline chloride: lactic acid

Bang 3.15. Ham lugng mot sd hop chat phenolic don 1¢ trong dich trich ly bang DES

tao thanh tir choline chloride va lactic acid

Hop chit phenolic don 1é

Ham lwong (ug/g DW)

Catechin
Epicatechin
Gallic acid
Kaempferol
Myricetin
Quercetin
Rutin

58,48 + 0,80
17,23+ 2,74
16,50 + 0,13
18,18 £ 0,05
39,63 +0,11
24,29 + 0,06
55,42 + 0,13

Bang 3.16. Puong kinh vong khang khuén cua dich trich ly bang DES

tao thanh tir choline chloride va lactic acid

Ham lrong hop chat

Thé tich Puong kinh vong khang khuin (mm)
- trong dich trich
Mau dich
L) TPC* TSC* PAC* E. coli S. typhimurium  B. subtilis S. aureus
(ug) (ng) (ug) ATCC8739 ATCC 14028 ATCC 6633 ATCC 6538

Dich trich t6i wu 10 8591 183,22 32,66 12,207¢+0,20 14,9774 +0,25 10,007P +0,20 13,0398 + 0,15
20 171,82 366,44 65,32 14,40°B+0,20 18,53°A+0,31 14,008 + 0,20 14,007B + 0,20
30 257,73 549,65 97,99 20,47°B+0,31 23,23°A+0,38 16,37°P + 0,32 19,43°C £ 0,40
40 343,64 732,87 130,65 24,1738+ 0,29 25,504 +0,50 20,072P +0,31 21,07°¢+ 0,31

Dung moi 10 - - - 9,0098+0,20 11,07"A+0,15 7,279¢+0,25 11,00~ + 0,20
20 - - - 12,2078 +0,20 13,0094 +0,20 12,27¢B+ 0,06 12,9794 + 0,06
30 - - - 16,539A+0,15 15,0018+0,50 13,479€+0,25 15,03°B + 0,15
40 - - - 19,00°®+0,20 20,0094 +0,20 14,50°P + 0,50 16,03¢C + 0,25

Khéng sinh 20 - - - 20,00°+0,20 27,002+0,20 19,972+0,12 28,00%+0,20

chloramphenicol

(1 mg/mL)

Nuéc cét 20 - - -

Bang 3.18 Hoat tinh khang oxy hoa cta dich trich ly bang DES

tao thanh tir choline chloride va lactic acid

Dich trich ti vu Dung méi  Vitamin C  Trolox
Chi
fibu 1Cso0 TPC  TSC  PAC ICs0 1Cso0 1Cso0
(uL/mL) (n9) (n9) (n9) (nL/mL) (ng/mL)  (ng/mL)
DPPH 0,482+ 0,02 4,08 8,70 1,55 58,13" + 3,54 3,92 n.a
ABTS 0,26 +0,01 2,24 4,78 0,85 - n.a 67,05
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Nong d6 tre ché t6i thiéu cua dich trich 14 2,5 (uL/mL) dbi véi tat ca cac ching vi khuan
thir nghiém. Dich trich t6i uu chtra cac hop chat hoat tinh sinh hoc don 1¢ thé hién hoat
tinh khang khuan, khang oxy hoa cao hon dang ké so v6i dung méi don 1é.
3.2.2.2 Téi wu héa quy trinh trich ly cdc hop chit cé hoat tinh sinh hoc tic phu phim
nho bang DES dwa trén choline chloride, glycerol va citric acid

Bang 3.19. Mirc d6 ma hoa cua cac bién doc 1ap cho thiét ké CCD trong tbi wu hoa

trich ly bang DES tao thanh tir choline chloride, glycerol va citric acid

' Ki Céc mire ciia yéu to
Yeéuto higu -1682 -1 0  +1 +1,682
Ty 1€ dung moi: nguyén li¢u (v/w) X1 18,3 20,0 225 25,0 26,7
Nhiét do trich ly (°C) X2 57 60 65 70 73
Thoi gian trich ly (phut) X3 110 120 135 150 160

Ty I¢ dung moi: nguyén li¢u 1a 23,6:1 (v/w), nhi¢t do trich ly 1a 69°C trong 142 phut
dugc xac dinh 1a cac thong sb trich ly tdi vu.
Bang 3.22. Két qua tham tra gitra m6 hinh va thi nghiém thyc té trong t6i wu hoa

diéu kién trich ly bang DES tao thanh tir choline chloride, glycerol va citric acid

TPC TSC
(mg GAE/g DW) (mg AE/g DW)
Du doan Thi nghiém Du doan Thi nghiém
68,512 + 3,03 71,502+ 0,35 170,392 + 5,57 175,012 £ 0,62

Thanh phéin hop chit hoat tinh sinh hoc, hoat tinh khdng oxy héa va khdng khudn
ciia dich trich ly bang DES dwa trén choline chloride: glycerol: citric acid
Ham luong cac hop chat thu dugc & diéu kién trich ly tdi wu cao hon so voi ham luong

thu dugc tir cac thi nghiém don yéu to.

Bang 3.23. Dinh luong cac hop chit phenolic don 1é trong dich trich DES

tao thanh tir choline chloride, glycerol va citric acid

Hop chit phenolic Ham lwong (ug/g DW)
Catechin 143,71 + 38,08
Epicatechin 113,16 + 18,70
Gallic acid 21,08 £0,35
Kaempferol 15,94 + 0,02
Myricetin 377,45 + 31,88
Quercetin 20,19 + 0,02
Resveratrol 64,41 + 3,83
Rutin 235,98 + 14,75
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Biang 3.24. Puong kinh vong khang khuan ciia dich trich ly bang DES

tao thanh ttir choline chloride, glycerol va citric acid

Ham lrgng hop chit

Puong kinh vong khang khuin (mm)

Thé trong dich trich ly
MAiu tich
(uL) TPC* TSC* PAC* E. coli S. typhimurium B. subtilis S. aureus
(mg) (ug) (ng)  ATCCB8739  ATCC 14028  ATCC6633  ATCC 6538
Dich trich t&i uu 20 1447 3439 51,3 14,00°+020 1500%+0,20 12,97®+0,21 16,47%+0,06
30 217,0 5158 77,0 20,53*4+0,23 23,53*+0,15 20,47*A+0,15 22,97% +0,15
Dung méi 20 12,00+ 0,20 13,00+0,20 10,97°+0,15 16,03%+0,21
30 17,038+ 0,21 1547°°+0,15 16,03°+0,21 17,97°°+0,15
Khéng sinh 20 20,007+ 0,20 27,004+0,20 19,97%+0,12 28,007+ 0,20
chloramphenicol
(1 mg/mL)
Nudre cét 20 - - - - - - -

Céa dung mai va dich trich ly déu thé hién tac dung dang ké ddi véi vi khuan gram am
va gram duong da thir nghiém (P < 0,05). Dich trich ly t6i wu c¢6 ndng d6 wre ché tdi thiéu
d6i voi cac ching vi khuan thir nghiém thap nhat 1a 2,5 uL/mL, riéng d6i voi B. subtilis
ATCC 6633 1a 10 puL/mL.

Bang 3.26. Hoat tinh khang oxy hoa cua dich trich ly bang DES

tao thanh tir choline chloride, glycerol va citric acid

Thi Dich trich toi uu Dung méi
nghigm ICso TPC* TSC* PAC* ICso
i (uL/mL) (n9) (n9) (n9) (uL/mL)
DPPH 0,93 + 0,02 6,74 16,03 2,39 130,312 + 3,71
ABTS 0,37 + 0,10 2,67 6,35 0,95 -

Dich trich ly phu pham nho thé hién hoat tinh khang oxy hoa cao (ICso DPPH < 50
ug/mL) theo phuwong phap phan loai ctia Simirgiotis (2013).

3.3 Noi dung 3: Téi wu héa quy trinh vi bao cic hop chat cé hoat tinh sinh hoc
trong dich trich ly tir phu pham nho

3.3.1 Quy trinh vi bao cac hop chit cé hoat tinh sinh hoc trong dich trich ly tir dung
moi DES tao thanh tir choline chloride va lactic acid bang say phun

3.3.1.1 Téi wu héa quy trinh vi bao cdc hop chit cé hoat tinh sinh hoc tir phu phim

nho béing siy phun
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Bang 3.27. Mirc do ma hoa cta cac bién doc 1ap cho thiét ké CCD trong tbi uu hoa

quy trinh vi bao bang say phun

Ki Cac mikc ciia yéu to
hitu -1414 -1 0 +1 +1414
Nhiét d6 khong khi siy dau vao (°C) X 146 150 160 170 174
Tbc do dong nhép liéu (mL/phut) X 28 30 35 40 42

Yéu to

Céc diéu kién t6i uu dé siy phun bao gdm nhiét do khong khi sdy dau vao 1a 162°C va
tbc d6 dong nhép liéu 1 32 mL/phut.
Bang 3.30. Két qua tham tra giita mo hinh va thi nghiém thyc té d6i véi
hiéu sut thu hdi cac hop chét

EY(TPC) EY(TSC) EY(PAC)

Du doan Thi nghiém Du doan Thi nghiém Du doan Thi nghiém

89,172+ 5,79 88,25+ 1,00 88,80°+2,80 88,81° + 1,50 83,61°+ 1,29 83,22°+ 1,08

Bang 3.31. Két qua tham tra gitta mo hinh va thi nghiém thyc té d6i véi
hiéu qua vi bao cac hop chat
EE(TPC) EE(TSC) EE(PAC)

Du doan Thi nghiém Du doan Thi nghiém Du doan Thi nghiém
98,632+ 1,24 98,482+ 0,13 98,83+ 0,92 98,69°+ 0,10 94,51¢+ 0,38 94,59¢ + 0,25

3.3.1.2 Tinh chit va hoat tinh sinh hoc ciia bot sdy phun téi wu

Bang 3.35. Pudng kinh vong khang khuan va MIC cta bot sdy phun tdi uu

. Khbéi Ham lugng hop chat ]
Theé , Pudng kinh vong khiang khuan (mm)
lwgng  trong bt siy phun

Méiu tich
bot TPC* TSC* PAC* E.coli  S.typhimurium B.subtilis  S.aureus
(bl) (mg) (ng) (ng) (ung) ATCC8739 ATCC 14028 ATCC 6633 ATCC 6538
Bot sz?iy phun 10 8 0,00i +0,00 0,000+0,00 0,000 +0,00 0,001 +0,00
t6i uu 20 16 11,22 77,72 3,64 3,13'%0,12 3,03+0,21 3,63"+0,21 3,93"+0,12
30 24 22,44 15544 7,28 400"+0,20 5,009+0,20 5,50%+0,30 6,93¢+0,12
40 32 33,67 233,16 10,92 6,037+0,21 6,077+£0,23 9,139+0,47 7,00°+0,20
Khang sinh 20 44,89 310,88 14,56 20,00°+0,20 27,00°+0,20 19,97°+0,12 28,002+ 0,20
chloramphenicol
(1 mg/mL)
Nuéc cét 20
Maiu MIC (mg/mL)
Bot say phun tdi uu 30 30 30 30

Bot vi bao tdi wu c6 d6 4m (5,22%), hoat d6 nude (0,145), d6 hoa tan (97,5%) va kich
thudc hat trung binh (12,05 pm) 14 phi hgp cho san pham bét sy phun. Hinh anh SEM
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cho théy hat bot vi bao séy phun tron déu, bé mat hat khong nhan, khong co6 cac vét nit
nhin thiy dugc. Haim luong 4m ciia bot vi bao nén duoc duy tri gan voi do am don 16p
(5,444) theo phuong trinh BET. Thyc té cho thdy ham luong 4m cua mau bot vi bao
(5,22%) 1a phut hop véi khuyén cdo trén. Bot sy phun cho thdy kha ning khang khuan
va khang oxy hoa. Kha ning khang khuan cua bot vi bao t6i vu thip hon so véi dich
trich ly t6i wu. Nguyén nhan 1a do ty 18 dich trich trong hdn hop bot vi bao chi chiém
khoang 20% (ty 1€ 161: vo bao 1a 1:4 w/w), do d6 s€ lam giam hoat tinh so v6i st dung

dich trich ly truc tiép.

Bang 3.36. Hoat tinh khang oxy hoa ctia bot sdy phun t6i wu

Bot say phun tdi wu

Chi tiéu

1Cs0 (mg/mL) TPC (ug) TSC (ng) PAC (ug)
DPPH 3,47 £0,16 4,86 33,66 1,58
ABTS 2,28 +£0,16 3,19 22,10 1,03

3.3.2 Quy trinh vi bao cac hop chit ¢ hoat tinh sinh hoc trong dich trich ly tir dung
moi DES dua trén choline chloride, glycerol va citric acid bang hé oleogel
3.3.2.1 Téi wu héa quy trinh vi bao cdc hop chit hoat tinh sinh hoc tie phu phiam nho
bang oleogel

Bang 3.37. Mirc d6 ma hoa cua cac bién doc 1ap cho thiét ké CCD trong tbi wu hoa

quy trinh tao oleogel

Cac mirc cia yéu to

Yeu 1o Kihitw 314 1 0 "+1 +1414
Ty 16 BW: F90 (w/w) X: 08 10 15 20 22
Ty 1¢ chat tao gel diu (%) X, 90 100 125 150 16,0

Céc diéu kién t6i wu dé tao oleogel bao gom ty 18 BW: F90 1a 1,7:1 (w/w) va ty 1& chat
tao gel 14,3%.
Bang 3.40. Két qua tham tra gitta mo hinh va thi nghiém thyc té d6i véi

hiéu sudt thu hdi TPC va kha ning lién két dau cua oleogel ti uu

Hiéu suét thu hdi TPC (%) Kha niing lién két dau (%)
Du doan Thi nghiém Du doan Thi nghiém
92,00% + 3,04 90,732 + 1,49 93,06% + 1,96 91,75% + 2,33

3.3.2.2 Tinh chit va hoat tinh sinh hoc ciia oleogel téi wu
Kha ning khang khuan ciia oleogel t6i uu thap hon so véi dich trich ly do ty 18 dich trich
ly trong oleogel khoang 30% va that thoat TPC trong qua trinh tao oleogel.
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Bang 3.41. Puong kinh vong khang khuan va ndng do trc ché tdi thiéu ciia oleogel tdi uu

Thé Khéi TPC Puong kinh vong khang khuin (mm)
x lwgng trong . L .
Mau tich oleogel oleogel E. coli S. typhimurium B. subtilis S. aureus
(uL) (mg)  (ug) ATCC 8739 ATCC 14028 ATCC6633 ATCC 6538

Oleogel tdi wu 10 6,67 9,74 - - - -

20 13,34 19,49 050'+0,10 4,00+0,17 - -

30 2001 2923 3,039+015  5,00°+0,20 2,47"+0,15 -

40 2668 3897 4,001£020  8,007+0,20 3,079+£0,21  7,509+0,20
DMSO 40 - - - . . .

Khang sinh 20 - - 20,00°+ 0,20  27,00°+0,20 19,97¢+£ 0,12 28,00+ 0,20
chloramphenicol
(1 mg/mL)
Miu MIC (mg/mL)
Oleogel téi wu 87,64 60 60 60 60

Bang 3.42. Hoat tinh khang oxy hoa ctia oleogel t6i wu

Oleogel tdi wu

Chi tieu ICs (Mg/mL) TPC (ug)
DPPH 277+ 0,10 2,04
ABTS 184 +0,01 268

3.4 Noi dung 4: Kha ning ing dung ciia bot siy phun va oleogel tir dich trich ly
phu phiam nho vao san pham xic xich thanh tring

3.4.1 Su thay d6i ciia xiic xich thanh tring b6 sung bt siy phun trong qua trinh
bao quan

Noi dung nay nham danh gié tiém ning tmg dung cta bot siy phun nhu chéit bao quan
tu nhién trong xuc xich thanh trung thong qua viéc xac dinh su tac dong cua viéc bo
sung bot sdy phun dén mét s chi tiéu chat lwong nhu ham luong 4m, pH, vi sinh, mau

sdc va két cau cua san pham xuc xich thanh trung.

@ 65 7 -P=- 0%
S e 0,2%
& 60 ¥=SiSgs=cooo gt -9-0,4%
en ..:~~~ “ -%

£ Sen s N 0,6%
5 55 A '=-§-.:: meaiae -9-0,8%
E ssssEEs -®-Soi
: 50 T T T T T T T T T T T T 1 -P= NiSin

o 1. 2 3 4 5 6 7 8 9 10 11 12 13
Thoi gian bdo quan (ngay)
Hinh 3.24. Thay d6i ham lwong 4m cua xuc xich bd sung bot sy phun, bot so ri va

nisin theo thoi gian bao quan
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Hinh 3.25. Thay d6i pH cua xuc xich bd sung bot sdy phun, bot so ri va nisin

theo thoi gian bao quan

G R . - 0%
8 6 e == 0,2%
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Hinh 3.26. Thay doi tong so vi sinh vat hiéu khi ctia xtc xich bo sung bot say phun,
bot so r1 va nisin theo thoi gian bao quan
Cac mau xtc xich bo sung bot say phun duy tri két ciu, lam cham su bién d6i mau sic
va dic biét han ché su phat trién ctia vi sinh vat hiéu khi tot hon nhiéu so v&i mau khong
bd sung. Tuy nhién, b6 sung bot sy phun & ty 18 cao c6 thé anh huéng dén pH. Do do,

b6 sung bot sdy phun trong khoang 0,2 — 0,4% la phu hop.

# -9-0
2 > §ommed 255221’2“‘-0-"“~~-~ -9-0,2
R B e r 0
o \i-_-—- ..~.-_-_3 ,
@ g -9-0,8
25 1 T T T T T T T T T T T T 1 -’- SG ri
0 1 2 3 4 5 6 7 8 9 10 11 12 13 =#= Nisin

Thoi gian bdo quan (ngay)
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theo thoi gian bdo quan
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Hinh 3.27. Thay d6i két cau xutc xich bb sung bot sdy phun, bot so i va nisin

3.4.2 Su thay d6i ciia xic xich thanh tring b6 sung oleogel trong qua trinh bao

quan

B6 sung 0,4 — 0,8% oleogel c6 thé giup duy tri ham lwong am va két cu, han ché sy

phat trién tong vi sinh vat hiéu khi va dam bao pH phu hgp cho san pham xuc xich thanh

trung sau 12 ngay bdo quan.
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Hinh 3.28. Thay d6i ham luong 4m cua xuc xich bd sung oleogel theo thoi gian bao quan
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Hinh 3.29. Thay d6i pH cua xtc xich bd sung oleogel theo thoi gian bao quan
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Hinh 3.30. Thay d6i tong vi sinh vat hiéu khi ctia xtic xich bo sung oleogel

theo thoi gian bdo quan
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Hinh 3.31. Thay d6i két ciu cua xuc xich bo sung oleogel theo thdi gian bao quan
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4. Két luan va kién nghi
Két ludn
Luan an “Thu hdi cac hop chét ¢ hoat tinh sinh hoc tir phu pham nho va tmg dung 1am
chét bao quan ty nhién” di trién khai theo chudi nghién ctru tir dic trung nguyén liéu,
t6i wu hoa trich ly theo huéng cong nghé xanh, tao dang 6n dinh bang vi bao, dén danh
gi4 tiém ning cho dinh huéng tng dung trong san pham thit ché bién.
Trudc tién, luan an da thiét 1ap co so dir liéu vé nguyén liéu bot phu pham nho thong
qua viéc dinh tinh dugc 8 nhom hoa thuc vat, dinh danh 33 hop chét phenolic don ¢,
ddng thoi xac dinh thanh phan hoa hoc co ban, ham lugng cac nhém hop chat phenolic,
saponin va proanthocyanidin.
Vé trich ly, luan 4n da t6i wu hoa va so sanh dugc cac phuong phap trich ly tién tién
nham nang cao hiéu qua thu hdi hoat chat. Khi két hop siéu 4m va enzyme hiéu qua thu
hoi tang 1én dang ké so v&i hai phuong phép trich ly don 1é ¢6 hd tro siéu 4m hodc co
hd tro enzyme. Véi DES tir choline chloride: lactic acid (1:2, w/w) hoic DES tir choline
chloride: glycerol: citric acid (1:1:1, w/w), dich trich ly bang hai loai DES déu ¢6 TPC,
TSC va PAC thu hdi cao va thé hién hoat tinh khang khuén véi MIC dao dong 2,5 - 10
uL/mL trén bon chung vi khuan thir nghiém, dong thoi ¢6 hoat tinh khang oxy hoa theo
DPPH va ABTS. Két qua cua hai hé DES cho thay kha niang khai thac hiéu qua ngudn
hoat chat tir phu pham nho theo tiép can dung méi xanh, déng thdi cung cap co so khoa
hoc cho huéng tmg dung bao quan thuc pham.
Vé tao dang va 6n dinh hoat chat, luan an da t6i wu hoa thong s6 hai cong nghé vi bao
nham ting tinh 6n dinh va kha ning tmg dung ciia dich trich DES. Déi vdi vi bao bang
sdy phun dich trich DES tao thanh tir choline chloride va lactic acid, cac thong s6 t6i wu
dugc xac 1ap gdm vo bao maltodextrin két hop gum arabic (2:1, w/w), ty 18 16i: vo 1a
1:4 (w/w), dong hoa 10.800 vong/phut trong 10 phut; diéu kién say phun téi uvu v4i nhiét
d6 khi vao 162°C va téc d6 nhap lidu 32 mL/phut. Trong diéu kién ti wu, bot sdy phun
cho hiéu suit thu hdi céac hop chét dat trén 83%, trong khi hi€u qua vi bao dat trén 94%.
Bt vi bao thu dugc c6 ham lugng am, hoat do nudc, va kich thude trung binh phu hop
v6i dang bot say phun dinh huéng tng dung thuc pham. Song song vdi siy phun, ludn
an d4 t6i uu hoa hé oleogel nhur mot dang mang hoat chét theo hudng mo rong tng dung.
Diéu kién tdi vu tao oleogel tir dich trich DES (choline chloride, glycerol va citric acid)
la: ty 1& sap ong: Finamul 90 1 1,7:1 (w/w), ham lugng chat tao gel dau 14,3%. Trong
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diéu kién nay, oleogel dat kha nang lién két dau va hiéu suat thu hdi hop chat trén 90%,
cho thiy tinh 6n dinh c4u trac va kha ning duy tri hoat chit & mirc cao, phu hop véi vai
tro hé mang chirc ndng.

V& tng dung trong xtc xich thanh tring, luan an cho thiy rang ca bot vi bao siy phun
va oleogel déu co tiém ning Gng dung nhu chéat bio quan ty nhién (6n dinh vi sinh va
chat lugng) vai ty 18 bd sung bot vi bao & mirc 0,2 - 0,4% hodc ty 16 bo sung oleogel &
muc 0,4 - 0,8%.

Téng hop cac két qua cho thdy hudng tiép can tir tdi uvu trich ly xanh bang k¥ thuit tién
tién va DES dén 6n dinh héa bang vi bao va danh gia tiém ning tng dung trong thuc
pham c6 tinh kha thi, gop phan tao co s khoa hoc cho dinh hudng phat trién chat bao
quan tu nhién tir phu pham néng nghiép theo dinh hudng kinh té tudn hoan va gia ting
gia tri.

Kién nghij

a) Nghién ctru thoi han bao quan va co ché suy giam on dinh cta oleogel.

b) M rong nén thyc pham ung dung, dic biét cac hé nhil twong (mayonnaise, sot),
nham khai thac dong thoi tiém ning thay thé chat béo va/hodc bao quan tu nhién
cua oleogel.

¢) Mo rong ung dung ché pham trong san pham m¥ pham.

d) Nghién ctru quy mé héa (pilot/ scale-up) cho hai cong nghé vi bao bang say phun
va oleogel, danh gia tinh lap lai theo 16 va chuan hoa chat lugng nguyén liéu phu
pham theo mua vy/ ngudn cung.

e) Panh gia so bd cam quan, d6 an toan, hiéu qua kinh té — méi truong dé cung cb

tinh bén viing va tinh canh tranh cua giai phap trong thuc tién.
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