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NOi dung bao cao

1. Cong nghé cb dac lanh

2. Quy trinh thiét bj cdng nghé cb dic lanh
3. Hwdéng &ng dung cua dich c6 dac

4. Két luan
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1 Cong nghe co dac lanh

Muc dich cia c6 dac thwec pham

» Tang kha nang bao quan

» Gidm chi phi van chuyén va lwu tri

» Tang ndng dd chat tan cho muc dich cong nghé
« Lam giau cac hop chat co6 hoat tinh sinh hoc
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1. COong nghé cO dac lanh

Céc cong nghé cod dac thuec pham:

« CONg nghé cb dac bang phwong phap gia nhiét boc hoi
(evaporation)

» CONg nghé cb dac bang ky thuat mang loc (membrane
technology)

« CONg nghé co6 dac lanh



Nwoc trong thwe pham dang I6ng sé dwoc lam déng mét phan
tao thanh cac tinh thé da trong dich thwc pham duwoc co dac. Sau
do, céac tinh thé da dwoc tach ra khdi dung dich va lam tang néng

dd chat tan trong dich co dac.
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1 Cong nghe cO dac lanh

Uu diém cda cong nghé cod dac lanh

« Bdo ton dwoc hwong vi va mau cua thwe pham

» Bo ton cac thanh phan nhay v&i nhiét

- Tiéu hao nang lwong thap hon so v&i phwong phap bbdc hoi gia
nhiét

» Thiét bi dé vé sinh va chi phi bao tri thap

« H& thdng da nang c6 thé st dung cho nhiéu loai thwc pham
khac nhau



1 Cong nghe Co dac lanh
Vu diém cua céng nghé cd dic lanh
« Bo ton dwoc hwong vi va mau cua thwe pham
Vi du: chanh khong hat

TRUGNG PAI HOC NONG LAM TP. HO CHI MINH
NONG LLAM UNIVERSITY
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1 Cong nghé cO dac lanh

Uu diém cua cong nghe coO d‘ac lanh
» Bo ton dwoc hwong vi va mau cta thwe pham
Vi du: chanh khong hat
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1. COng nghé co dac lanh

» Bdo ton dwoc hwong vi va mau cua thwe pham
Vi du: dich c6 d3c ca phé (Miyawaki 2021)

IS

Original
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1. Cong nghé co dac lanh
Uu diém cua cong nghé cd dic lanh
» B3o ton dwoc hwong vi va mau cua thwe pham
Vi du: dich c6 dac nwéc qua |é (Miyawaki 2021)

w—p==Original
= PFC
wde= RO
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1. Cong nghé cO dac lanh

Vu diém cua cong nghé cd déic lanh
» B&o ton cac thanh phan nhay v&i nhiét

Cac thanh phan nhay véi nhiét: Vitamin, cac hop chat phenolics,
cac hop chat flavonoids, anthocyanins, carotenoids

Co tac dung: thiét yeu doi voi oo, thé, khang oxy héa gitp bao vé
té bao, khang viém va trc ché té bao khoi u (in vitro)
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1. Cong nghé co dac lanh
Uu diém cua cong nghé c6 dac lanh
» Bao ton cac thanh phan nhay v&i nhiét
Vi du: chanh khong hat

E= Freeze concentration

= Vacuum concentration
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Bao tén vitamin C va cdc hop chat phenolics trong chanh khéng hat
(Huynh et al. 2023)
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1. Cong nghé cO dac lanh

Uu diém cuda cong nghé cd dic lanh
» B0 ton cac thanh phan nhay v&i nhiét
Vi du: chanh khong hat

Bao ton va tang ham luong cac hop chat flavonoids chinh cda dich chanh
- Ham lvong hesperidin tang 3 1an (Ién 68.4 mg/100 mL

- Ham lugng eroictrin tang tr 12.78 1én 36.39 mg/100 mL

- Ham lugng rutin tang tr 2.65 [én 7.71 mg/100 mL

- Ham lwgng naringin va diosmin ciing tang hon 3 [an

(Huynh et al. 2023)
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1. Cong nghé cO dac lanh

Uu diém cuda cong nghé cd dic lanh
» B30 ton cac thanh phan nhay v&i nhiét
Vi du: chanh khong hat

A
B Citrus latifolia freeze-concentration

Ea Citrus latifolia vacuum-concentration
100-

A O O
& 3

DPPH inhibition (%)
N
o
1

o
|

oJ JC1 JC2 JC3 JC4

(Huynh et al. 2023)
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1. Cong nghé co dac lanh

Uu diém cua céng nghé cd dic lanh

« B0 ton cac thanh phan nhay v&i nhiét

Vi du: Tang ham lwong vitamin C cua dich qua cherry 1én 200%
va ham lwgng carotenoids cua dich qua mo [én 167% (Aider &
de Halleux, 2008)

Ll |
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1 Cong nghe CO dac lanh

Uu diém cua céng nghé cd dic lanh
» B0 ton cac thanh phan nhay v&i nhiét

Vi du: Tang ham lwgng chlorogenic acid, 3,5-dicaffeoylquinic acid, caffeic
acld, 3,4-dihidroxibenzoic acid, P-coumaric acid, gallic acid, caffein and
theobromine trong dich Yerba mate 1én 6.7 dén 12.6 lan (Boaventura et al.,

2013)
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1 Cong nghe co dac lanh
Uu diém cua cong nghé cd dic lanh
« Bo ton cac thanh phan nhay v&i nhiét

Vi du: Tang ham lwgng polyphenols cua nwéc cam [én 429% va
tdng kha nang chong oxy héa Ién 343%
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1 Cong nghe cO dac lanh

Uu diém cida cong nghé cd dic lanh

» B0 ton cac thanh phan nhay v&i nhiét

Vi du: Tang ham lwgng phenolic, anthocyanln va flavonoids cua
dich blueberry c6 dac (ndng do cd dac cao nhat dat 610 mg

GAE/100 mL, 57 mg M3G/100 mL va 279 mg CEQ/100 mL,
respectively) (Casas-Forero et al., 2020)
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1 Cong nghé cO dac lanh

Uu diém cua céng nghé cd dic lanh
» B30 ton cac thanh phan nhay v&i nhiét

Vi du: Tang ham Iwong total phenollcs flavonoids, flava-3-ols,
and flavonols trong nwéc ép tao cd dac Ién 3.8 1an (Zielinski et

al., 2019)
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1 Cong nghe co (‘Iac lanh

Uu diém cuda cong nghé cd dic lanh
- Tiéu hao nang lwong thap hon so véi phwong phap bdc hoi gia

nhiét
Method Principle Energy consumption Cost Quality
Evaporation Gas—liquid equilibrium 540-cal/g water Low Low
Reverse osmosis Molecular sieving ~0 Medium Medium
Freeze concentration Solid-liquid equilibrium 80 High High

Ngudn: Miyawaki 2021
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1. Cong nghé co dac lanh

Nhwoc diém cida cong nghé cd dic lanh:
« Chi phi dau tw cao

* H& s cb dac con han ché (45°Brix)

» CO thé mat chat tan 1an vao tinh thé da
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1. Cong nghé co dac lanh

Ung dung cida cong nghé cd dic lanh
Nw&e trai cay va dich ép rau

Dich trich tra va ca phé

Bia va ruwou

Dich trich thao mbéc

Thrc udng 1én men (cider)

Giam

Dich trich dwoc liéu
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2 Quy trlnh cong nghé va thiét bi cO dac lanh

Téng quan cdc quy trinh ¢é ddéc lanh

Small ice crystal formation
in suspension by crystallizer

Unidirectional Nondirectional

crystal growth ice crystal growth

with stirring Ice crystal growth

by Ostwald ripening

Gravitational Solid separation Solid separation

liquid separation Partial ice-melting by centrifuge etc. by wash column
Progressive Fm-mawhg Nonequilibrium Equilibrium
freeze-concentration (FT) suspension suspension
(PFC) crystallization crystallization

(NSC) (ESC)

Ngudn: Miyawaki 2021
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2 Quy trlnh cong nghe va thiét bi cO diic lanh
Cdc thiét bi chinh trong quy trinh céng nghé cé dqc anh

Ice

R
Feed
—_—P . E——
G
Nucleator
Concentrate
Growth or —>
ripening Separation

7 91 Basic elements in freeze concentration.

figure

Source: Karel and Lund 2003
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2. Quy trinh céng nghé va thiét bi cO dic lanh

Cdc thiét bj chinh trong quy trinh céng nghé cé déc lanh

2.1 Thiét bj lam lanh tao tinh thé
2.2 Thiét bi phat trién tinh thé
2.3 Thiét bj tach tinh thé thu dich cb dac
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2 Quy trmh cong nghe va thiét bi cO dac lanh

Cdc thiét bi chinh trong quy trinh céng nghé cé déc lanh

2.1 Thiét bi lam lanh tao tinh thé

Sample vessel

Motor

’

Unfrozen fraction ---|»

Ice
fraction---

Cooling bath
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2 Quy trmh cong nghé va thiéet bi cO dac lanh

Cdc thiét bi chinh trong quy trinh céng nghé cé déc lanh
2.1 Thiét bi lam lanh tao tinh thé

/E‘i\ Ice crystal

Coolant

Pump

Ngubn: Miyawaki 2016



e

27 G TRUONG PAI HOC NONG LAM TP. HO CHI MINH

b

TECHMART A (& & ,
- P LADN €E01RE A thiet D1 co.dac 1ann

" O 4 \.J A\
Tl BrAN ' w

Cdc thiét bi chinh trong quy trinh céng nghé cé déc lanh

2.2 Thiét bj phat trién tinh thé (optional)

Nuclei
<50 um

s ) penys Lam lanh chdm dich da cha
Scraped-surface

oo tinh thé da nhd dé phat trién

I tinh thé nwdc da Iédn hon va
dé dang tach ra khoi dich co
e dac

Schematic of freeze concentration utilizing a
M ripening system.

Source: Karel and Lund 2003
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2.3 Thiét bij tach tinh thé

Pure water

Dang cot rira 1

o ot B ) B M s B ks Bt e

Ice crystals in melt

Wash front
Ice crystals in concentrate

Porous piston

» Concentrate
5'\(’.‘I},.r'stal suspension from crystallizer

FiguRe 9.22 Schematic representation of a wash column.

Source: Karel and Lund 2003
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2 Quy trlnh cong nghe va thiét bi cO dac lanh

Cdc thiét bi chinh trong quy trinh céng nghé cé ddc lanh
2.3 Thiét bj tach tinh thé

Dang ly tam

Cung cap luc ly tam
khodng 1000 x g dé
= tach dich ra khoi bé
mt tinh thé d4

K UNDERELOW

|CONCENTRATED SOLIDS]

S0LIDS ACCUMUILATE
OH IHBIDE WALL
AND ARE FORCED
DOWHWARD

Source: https://www.filthews.com/understanding-liquid-solid-
separation-in-industrial-applications/
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| 2 | Quy trlwnh cong nghe va thiét bi co dic lanh

Vi du: Hé théng c6 dac lanh quy mo pilot

‘hg_h_..—-h

Nguodn: Miyawaki 2021
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3 Hu’O’ng u’ng dung dich c0 dac chiwra ham lwong
cac chat co hoat tinh sinh hoc cao

3.1 San xuat bot dinh dudng

3.2 San xuat thuc pham chirc nang

3.3 San xuat cac san pham |én men

3.4 S&r dung nhu chat bao quan tu nhién
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3. Hwéong wng dung dich cO dic chira ham lwgng
cac chat co hoat tinh sinh hoc cao

3.1 San xuat bot chirc nang
Bot chanh say phun tir dich chanh c6 dac lanh

Bot chanh:

Chitra 45% chanh

Am: < 4.5%

Hoat d0 nudc: 0.24

Ascorbic acid: > 100 mg/100 g
TPC > 1000 mgGAE/100 g

(Huynh et al. 2023)
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3. Hwéng ing dung dich cO dac chira ham lwong
cac chat co hoat tinh sinh hoc cao

3.1 San xuat bot chirc nang

Bot ca chua tir dich ca chua c6 dac

Chtra lycopene cao (494 pg/g) gap
2.4 |an so vdi dich cd dac

Giup bao quan lycopene
(Souza et al. 2018)
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3 H1r0'ng u’ng dung dich c0 dac chira ham lwong
cac chat co hoat tinh sinh hoc cao

3.1 San xuat bot chirc nang

Bot sour cherry tw dich co dac

Contain 25% cherry

Giup bao quan cac hop chat
polyphenols

Can Karaca, Guzel, and Ak 2016
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3 Hlm’ng u’ng dung dich c0 dac chiwra ham lwong
cac chat co hoat tinh sinh hoc cao

3.1 San xuat bot chirc nang

Bot budi tir dich buwdi co dac

Chtra ham lugng vitamin C cao
(121.17 mg/100 g)

Chéng oxy hda cao

(Das, Das, Gupta, & Mishra, 2020)
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ong wng dung dich c0 dac chira ham luwgng
cac chat co hoat tinh sinh hoc cao

3.1 San xuat bot chirc nang

Bot blackcurrant tw dich c6 dac

Chtra ham lvgng anthocyanin cao (3413.03
ug/g)

Chtra ham lwgng cac chat phenolic cao
(64.23 pg/g)

Choéng oxy hda cao (&rc ché 95.43% DPPH)

(Wu, Hui, Mu, Brennan, & Brennan, 2021)
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3. Hwéng wrng dung dich c0 dic chira ham luwgng
cac chat co hoat tinh sinh hoc cao

3.2 San xuat thuc pham chirc nang

Nuwdc giai khat chirc nang (functional beverages)

Hon hop dich ¢d dic cranberry, blueberry va

ﬁﬂﬁgggr?;loéeverage tdo co tac dung chong oxy hda va giam kha

nang oxy hoda LDL-cholesterol (Gunathilake et
al., 2014)

Nedorw

Nudc tdo bd sung dich ¢d dic giau polyphenol
tw dich thijt tdo c6 dac cd tac dung lam giam
dwong huyét va m& mau (Han et al. 2021)
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3. Hwéong wrng dung dich c0 dic chira ham lwgng
cac chat co hoat tinh sinh hoc cao

3.2 San xuat thywc pham chirc nang

Nuwdc giai khat chirc nang (functional beverages)

m
Eﬁggggnaloéeverage Nudc uéng cd gas (soft drinks) bé sung dich ¢d
fao wee  dac tir cam, lyu va xwong rong 1é gai (prickly
pear) giau phenolics (367 mgGAE/L),
anthocyanin (22.4 mg/L), betanin (5.93 mg/L)
. va indicaxanthin (4.63 mg/L) (Todaro et al.,
W} 2023)
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Y Cong nghé sinh hoc trong linh vye

3. Hwéng wng dung dich c0 dic chira ham lwgng

cac chat co hoat tinh sinh hoc cao

3.2 San xuat thuc pham chirc nang

_y. ' NONG LAM UNIVERSITY

San pham sira chirc nang

Sira chua b6 sung dich c6 dac tir dau tay lam
tang ham luvgng anthocyanin va kha nang
chéng oxy hda cua sira chua |én 3 1an (Jaster et
al., 2018)

Sira chua, ice cream va buter milk b6 sung dich
c6 dac tir ca rot den lam tang ham luwong
anthocyanins 14-34 |an va flavonoids 26-36 lan
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3 Hu’O’ng lrng dung dich c0 dac chira ham lwong
cac chat co hoat tinh sinh hoc cao

3.3 San xuat thirc uébng 1én men

Ruou tao tu dich tao c6 dac co mui huvong dac
trwng va giau cac chat polyphenols, flavonoids
va flavonols (Miyawaki et al. 2016; Orellana-
Palma 2020)

Ruou mo tw qua trinh [én men dich mo co dac
c6 kha nang chéng oxy hda cao (Choi, Lee,
Choi, & Park, 2020)
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3 Hu’O’ng u’ng dung dich cO dac chira ham lwong

cac chat c6 hoat tinh sinh hoc cao
3.3 San xuat thirc uéng 1én men

Nuwdc tdo cd dac lén men vdi vi khuan
Lactobacillus lam giam dwong huyét va
gidm tiéu duong trong in vitro test (Han et

lactobacillt® al. 2021)
Amdoph LU
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3. Hwéng irng dung dich c0 dac chira ham lwong
cac chat co hoat tinh sinh hoc cao

3.3 San xuat thirc uébng 1én men

Giam san xuat ti cam, tao va chudi cbd
dac lam tang kha nang chéng oxy hda
(T giam tir 8 dén 40 Ian (Coelho,
Genisheva, Oliveira, Teixeira, &
Domingues, 2017)

Giam san xuat tur sour cherry c6 dac
giau hop chat polyphenols va kha

nang chdng oxy hda (Ozen, Ozdemir,
Ertekin Filiz, Budak, & Kok-Tas, 2020)
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3. Hu’O’ng u’ng dung dich c0 dac chiwa ham lwong
cac chat cd hoat tinh smh hoc cao

,-b‘l _( f

4 Green Labeling of Food

B According to the National Nutrition Guidelines I

“a"“w '“L < 7 % | HOnhop gidm, dich trich tir budi va
D= 8 8 1 chanh co d3c giGip bao quan tc ga va

ga xay chong lai su hinh thanh bao t&
va phat trién cta Clostridium
perfringens (Valenzuela-Martinez et
al., 2010; Smith, Olszewska, & Diez-
Gonzalez, 2021 )
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V le()’ngmlrng dung dich cO dac chira ham lwong

cac chat cé hoat tinh smh hoc cao
3.4 Chat bao quan tuw nhién A . ' 2

Dich c6 dadc can tay gilup bao quan thit xdng khoi
tuvong duong véi ham lugng nitrite 100 mg/kg va 200
mg/kg dé (rc ché Listeria monocytogenes

Dich ¢6 dac cranberry la chat bdo quan ty nhién dé c
ché sy phat trién cla Escherichia coli 0157:H7, Listeria
monocytogenes, va Salmonella typhimurium ap dung
cho cac san pham rau qua an lién (Harich, Maherani,
Salmieri, & Lacroix, 2017)
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3. Hwéng ung dung dich cO dac chira ham lwong
cac chat co hoat tinh sinh hoc cao

& Green Labelmg of Food

Bl According to the National Nutrition Guidelines

Dich c6 dac cla lyu do va lwu trang cé tac
dung la chat chéng oxy hda cho xuc xich
twong duong vdi chat chong oxy hda nhan
tao butylated hydroxytoluene (BHT) (Firuzi et
al., 2019)
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4. KET LUAN

- CObng nghé cbd dac lanh 1a coéng nghé tiém nang dé bao tén thanh
phan hda hoc va huong cla dich c6 dac

- COng nghé cbd dac lanh gitp bao ton va lam giau cac hgp chat cé loi
cho strc khoe

- Dich c6 dac lanh cé thé duoc &ng dung vao nhiéu muc dich cdng
nghé nhu san xuat bot chirc ndng, thwec pham chirc nang (1én men va
khéng [én men) va cd thé sir dung nhu chat bao quan ty nhién

- Cong nghé cbd dac lanh cd thé tiém nang trong cd dac cac san pham
gid tri cao nhv dich trich thao méc va duoc liéu
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