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DAI HQC DA NANG
TRUONG CAO PANG CONG NGHE

THONG TIN KET QUA NGHIEN CUU

1. Thong tin chung:

- Tén d¢ tai: Nghién ctru thu nhén, bién tinh pectin tir cac ngudn
thuc vat tai khu vyc mién Trung — Ty Nguyén va Gng dung tao
mang bao bao quan xoai, gung.

- Ma s6: D2015-06-21

- Cht nhiém: ThS. Ng6 Thi Minh Phuong

- Thanh vién tham gia: Tran Thi Ngoc Linh, Pham Viét Ty

- Co quan chu tri: Truong Cao ding Cong nghé

- Thoi gian thyc hién: tir 10/2015 dén 9/2016
2. Muc tiéu:

Nghién ctru thu thip cac ngudn thuc vat co chira ham luong
pectin cao phuc vu nghién ctru qua trinh chiét tach pectin, danh gia
kiém tra dic tinh pectin, thuc hién qua trinh bién tinh pectin va tir d6
nghién clru tao mang pectin bao quan xoai, ging

Muc tiéu cu thé:

1- Nghién ctru cac yéu t6 anh huong dén viéc thu nhan pectin tir
cac ngudn nguyén lidu.

2- Nghién ctru bién tinh pectin.

3- Nghién ciru tao mang pectin: Kiém tra do day, d6 hoa tan, do
truong no, do thAm hoi nuéc, do bén co hoc cua mang.

4- Nghién ciru bao quan xoai, gimg bang mang pectin: Khao sat
ti 18 hao hut khéi lugng, do ctng, chi tiéu cam quan cia xodi, glng
trong thoi gian bao quan.

3. Tinh méi va sang tao:

Chung t6i da thuc hién viéc tdi wu héa cac diéu kién chiét
tach pectin tir cic ngudn nguyén liéu méi tai khu vuc mién Trung —
Tay Nguyén. Trong qua trinh thiét ké thi nghiém va tinh toan sir dung
phan mém Design expert.



D3 thir nghiém bién tinh pectin va thyc hién thanh cong viéc
chuyén pectin tir dang HMP sang LMP.

Di tao dugc thanh cong mang hon hop giira pectin va CMC,
xé4c dinh duoc mot sb tinh chat dic trung ciia mang theo ti€u chuén
qudc t& ASTM.

Thir nghiém thanh céng trong viéc img dung mang pectin
bao quan xoai va gung.

4. Tém tit két qua nghién ciru:

Trong nghién ctru nay ching t6i tién hanh t6i wu héa mot sé diéu
kién anh huong dén ham lugng pectin chiét xuat tir vo budi, vo dua
hau, vo chudi va 14 swong sam bang phuong phap ngam chiét nhu
nhiét d9, thoi gian, nf)ng d0 axit citric bé“lng cach thiét ké thi nghiém
va tinh toan trén phan mém Design expert (phién ban 7.1 Trial, Stat-
Easelnc., Minneapolis, USA). Cac mau pectin thu nhan duoc dua di
phan tich phd FT-IR dé so sanh véi pectin thuong mai cta hing
HiMedia (An Do) dé xac dinh chi sé DE, xac dinh khdi luong phan
tir. K&t qua nghién ciru cho thiy 14 suwong sdm va vo budi cho hiéu
qua chiét xuét pectin cao va san phim pectin c6 dic tinh hoa 1y tot.
Song song véi phuong phép ngém chiét, chﬁng toi da nghién cuu
dugc didu kién thich hop dé chiét xuét pectin bang phuong phap siéu
am. Sau d6 so sanh va danh gia hiéu qua chiét xut, cic dic tinh ciia
pectin khi chiét bang hai phuong phap trén. Két qua tim duoc hai loai
pectin dugc chiét bang phuong phap ngdm chiét tir vo budi va 1a
suong sam thich hop cho viéc ing dung tao mang bao quan rau qua.

Chung t6i da thir nghiém bién tinh pectin HMP tir vé budi bang
cac dung mdi axit va kiém yéu nham muc dich thu nhan pectin LMP.
Mic du da chuyén doi chi sé6 DE thanh cong dé tao pectin LMP
nhung pectin thu nhan dugc c6 khdi lugng phan tir thap do d6 khong
thich hop cho viéc tao mang.

Chung t61 da tao thanh cong cac mang pectin, mang CMC,
mang két hop giita pectin va CMC dat chi tiéu cam quan t6t: trong
sudt, bé mat nhin min, khéng c6 vét niit va khong co bot khi. Cac
loai mang sau khi tao ra dugc kiém tra cac tinh chat nhu d6 bén co ly,
d6 hoa tan, do tham hoi nudc va do truong né. Trong cac ti 1¢ phdi



tron thi ti 18 50:50 1a tot nhat. Sau d6 chiing t6i thir nghiém mg dung
mang pectin va CMC vdi ti 18 50:50 bao quan xoai va gimg. Két qua
cho thdy sau 18 ngdy bao quan, xo0ai van co trang thai cam quan bén
ngoai tt va it bi hao hut khi lugng hon nhiéu so véi mau ddi chung.
Viéc bao mang pectin — CMC ciing c6 tac dung kéo dai dugc thoi
gian bao quan gimg dén 20 ngay, giit dugc gimg dam bao duoc tuoi
va trang thai cam quan tdt.

5. Tén san phim:

- 02 bai bao: 01 bai dang trén tap chi Khoa hoc & Cong ngh¢ - Pai
hoc Pa Ning, 01 bai bao ding trén tap chi Khoa hoc va Cong nghé,
Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

- Mau pectin: 50gam

- Mang pectin 20x20cm: 02

6. Hiéu qua, phwong thirc chuyén giao két qua nghién ciru va kha
nang ap dung:

Thir nhét, thu nhan duoc san pham pectin cung quy trinh cong
nghé dé thu nhan pectin tir mot s6 ngudn nguyén liéu, tir két qua nay
c6 thé ung dung dé san xuét pectin voi quy mé rong 16n tai khu vuc
mién Trung — Ty Nguyén, nham muyc dich phuc vu cho nhu ciu sir
dung pectin trong nudc.

Thir hai, d& xuat mot quy trinh dé tao mang pectin dé bao quan
X04i, ging.

- bia chi ung dung: Khoa Cong nghé Hoéa hoc, Truong Cao
dang Cong nghé, Pai hoc Pa Ning.
7. Hinh anh, so' @6 minh hoa chinh

g - e
Hinh danh pectin sau khi két tia bang con 96°
va sau khi loc lay ket tua



Hinh anh cdc mang tao dwoc

Gimg tnede va sau khi bao mang

Ngay 15 thang 9 nam 2016
Co quan Chu tri Cha nhi¢m dé tai
a1en, déng dd) (ky, ho va tén)

P/I;O H?%A'RUONG ﬁé’

4

/o~ _—
e/ TRU ¢
2| (A?A(z/
\ . \COKG NGHE R

Ngo Thi Minh Phuong

TS.HOANG DUNG



INFORMATION ON RESEARCH RESULTS

1. General information:

Project title: Studying on the extraction, modification of pectin from
plants in the central region — central highlands and its application in
making films for preservating mango, ginger

Code number: P2015-06-21

Project Leader: Ng6 Thi Minh Phuong

Coordinator: Tran Thi Ngoc Linh, Pham Viét Ty

Implementing institution: DaNang College of Technology

Duration: from 10/2015 to 9/2016
2. Objective(s):

- Studying on the extraction parameters affecting pectin yield
from pomelo peels, watermelon peels, banana peels, suong sam
leaves.

- Modification of pectin

- Making pectin films: The thickness, water solubility,
swelling index, water vapour permeability (WVP) and the
mechanical properties of pectin films were investigated.

- Preservation of mango quality by using pectin films: Quality
parameters evaluated included weight loss (%), firmness, sensory
quality of mangoes, ginger.

3. Creativeness and innovativeness:

We investigate the pectin extraction parameters affecting
pectin yield from some plants, such as temperature, time and the
concentration of citric acid by designing experiments and
calculations on Design expert Software (version 7.1 Trial, Stat — Ease
Inc., Minneapolis, USA).

Changes in esterified pectin in pomelo peels by acids, weak
base to LMP.

The pectin-carboxymethyl cellulose films were prepared. The
thickness, water solubility, the mechanical properties, swelling index



and water vapour permeability (WVP) of these films - determined
according to Method E95-96 (ASTM, 1995b) were investigated.
4. Research results:

In this study, we investigate to optimize pectin extraction
parameters affecting pectin yield from pomelo peels, watermelon
peels, banana peels, suong sam leaves by the method of heating, such
as temperature, time, concentration of citric acid by designing
experiments and calculations on Design expert Software (version 7.1
Trial, Stat — Ease Inc., Minneapolis, USA). It was found that
optimum conditions for extraction of pectin from pomelo peels were
96,890C; 98,16 minutes; 7% citric acid and the pectin yield was
measured to be 17,43%; conditions for extraction of pectin from
watermelon peels were 89,980C; 60,29 minutes; 7% citric acid and
the pectin yield was measured to be 9,06%; conditions for extraction
of pectin from banana peels were 900C; 60 minutes; 9% citric acid
and the pectin yield was measured to be 13,4%; conditions for
extraction of pectin from suong sam leaves were 87,860C, 74,78
minutes; 6,489 % citric acid and the pectin yield was measured to be
16,43%.

We evaluated pectin extraction parameters affecting pectin

yield from suong sam leaves and pomelo peels by ultrasound
extraction. The results showed that the highest total amount of pectin
yield of pomelo peels was found to be 17,23% (w/w) for amplitude
80%, duty cycle 50%, 30 minutes at 40°C and the highest total
amount of pectin yield of suong sam leaves was found to be 16,87%
(w/w) for amplitude 80%, duty cycle 70%, 20 minutes at 40°C.
Compared with heating extraction, ultrasound extraction significantly
decreased the extraction time and temperature. The results of FT-IR
spectroscopy analyzing identify pectin from pomelo peels HMP and
pectin from suong sam leaves LMP.
Changes in esterified pectin in pomelo peels by acids, weak base to
LMP. Low-esterified pectin with decreased content of methoxy
groups was prepared by acid and weak base but the viscosity and Mw
of LMP was low. Therefore they were not suitable for making films.



The pectin-carboxymethyl cellulose films with ratios of Pectin:CMC
100:0; 70:30; 50:50; 30:70; 0:100 were prepared. The thickness,
water solubility, the mechanical properties, swelling index and water
vapour permeability (WVP) of these films were investigated. The
results showed that the addition of CMC to the pectin films with ratio
50:50 reduced water solubility 45,95%; increased tensile strength and
reduced elongation at break of the blended films, Maximum Load
43,43N and Extension at Maximum Load 2.6%; permeability to
water vapor 0,68 g.mm/h.m2.kPa. This films were used extending the
shelf life of mango and ginger. The result of using these pectin films
showed that we can preserve mango and ginger over 18-20 days, in
good quality and low weight loss.

5. Products:

- 02 articles : a article was published at the Journal of Science
and Technology, the University of Da Nang and a article was
published at the Journal of Science and Technology, at the Vietnam
Academy of Science and Technology.

- Pectin sample: 50grams

- Pectin films (20x20cm): 02 samples
6. Effects, transfer alternatives of reserach results and
applicability:

- The first, we investigate pectin and the pectin extraction
procedure from some plants, this results can be applied to produce
large-scale pectin in the central region — central highlands of
Vietnam, aims to domestic pectin.

- The Second, we investigate to produce pectin films for
preservating mango, ginger

- Address of this application: Department of Chemical
Engineering, College of Technology, University of Da Nang



MO PAU
1. TONG QUAN VE TINH HINH NGHIEN CUU
* Ngoai nudc

Cac cong trinh nghién ctru chiét tach pectin dugc thyc hién voi
cac phuong phép riéng, nhung chua cé nhitng nghién ctru chiét tach
pectin vira tur 14 va vira tr vo qua, tir do so sanh va danh gia mot cach
day du va tong quat. Tuy nhién viéc str dung acid hitu co hay vo co
van chua c6 nhidu nghién ciru so sanh cy thé. Cac phuong phéap hién
dai dé sir dung chiét xuit pectin bao gdbm: siéu 4m, str dung vi séng,
st dung nhiét d6 hoi nudc nhiét do cao. Tuy nhién khi st dung cac
phuong phép nay, dac biét 1a phuong phap vi séong va hoi nudc co
nhiét do cao thi chat lugng cua san phém thu nhan ciling khac so voi
chiét xuat béng acid, dac biét 1a 1a khdi lugng phan tir ciia pectin thu
nhan.

V6i nhitng tong quan tai liéu v& mang pectin va tng dung cua
mang pectin, ta thiy ring nhimng cong trinh nghién ctru chu yéu tap
trung nghién ctru tao mang két hop giita pectin va alginate, giita
pectin va nanochitosan, gitta LMP va CMC chir hoan toan chua co
nghién ctru toan dién so sanh mang tao thanh tr HMP va LMP,
nghién ciru tao mang giira HMP va LMP v6i CMC van con rit it.

* Trong nwéc

O Viét Nam, da co vai nghién ciru chiét tach pectin tir 1a day
hoang thanh, vo ca phe bang phuong phép chiét thong thudng, ciing
c6 vai nghlen clru v& mang bao chitosan dé bao quan rau qua nhung
nghién ctru vé mang pectin thi hdu nhu chua c6 ¢ Viét Nam.



2. TINH CAP THIET CUA DE TAI
* B6i canh Kinh té, xa hdi

Nudc ta hién nay van chua san xudt duoc pectin & quy md
cong nghiép nén vin phai nhap khiu véi gia rat cao (2,3 triéu
vnd/100g pectin cta hing Sigma, USA, chua tinh thué GTGT). Nhu
vy, viée chiét tich pectin 1a mot nghién ctru ¢6 ¥ nghia tim kiém kha
nang ty san xuat pectin dé st dung trong nuéc, khong phai nhap khau
v6i gia cao, giai quyét dugc nguyén lidu pectin cho cong nghé thuc
phiam va y hoc, chu dong trong san xuit va hon nita s& thuc day
nganh ndéng nghiép Viét Nam phat trién, dong thoi co thé giai quyét
phé pham cho nganh ché bién rau qua, han ché 6 nhiém mai trudng.

Gung va xoai la nhitng san vat c¢6 gia tri cua nudc ta nhung
chung rit d& bj hu hong, vi viy viéc bao quan xoai va ging hién nay
1a rat can thiét, gop phan ning cao gia tri thwong pham cho rau qua
trén thi truong trong va ngoai nude.

* B6i canh khoa hoc

Hau hét cac nghién ctru trén thé gidi vé chiét tach pectin mang
tinh chat don 1é, rdi rac trén nhitng nguyén liéu khac nhau, & nhiing
ving mién rat khac nhau nén khong thé ing dung dé thu nhan pectin
tir ngudn nguyén liéu ¢ Viét Nam dugc, do d6 cin phai co nhiing
nghién ctru tiép theo.

Céc polymer sinh hoc nhu polysaccharides, protein va chét béo
da dugc sir dung cho viée tao ra cac mang an duoc. Y kién gan day
da tap trung vao cac mang tir chit béo, protein va polysaccharides
nhu chitosan, hemicelluloses, tinh bgt. Nghién ctru vé mang an dugc
d3 mo rong nhanh chong trong thoi gian gan day do con ngudi ngay
cang quan tdm nhiéu dén sirc khoé, dinh dudng, an toan thyc pham
va cac van dé vé moi trudng.

Tuy nhién, nhiing nghién ctru lién quan dén mang pectin trén
thé gii con chua nhidu dic biét chua co nghién ctru nao duge thuc
hién tai Viét Nam. Va hon nita, cac nghién ciru vé pectin ¢ trong
nudce hién nay van con mang tinh khao sat, don 1¢ chua tap trung va
xtr li day dii cac thong tin can thiét cho viéc ing dung va san xudt
rong rai.



* Van dé dit ra

V6i tit ca nhitng 1i do trén ddy va thém nita Viét Nam chiing ta
1a nuéc c6 khi hau nhiét d6i néng 4m nén rit da dang vé cac ngudn
thuc vat, O viét Nam chua c6 nha may nao san xuit pectin mic du c6
rat nhiéu ngudn thyc vat chira pectin va hang nim c6 rat nhidu phé
lidu thai ra tir cdc nha may san xuét rau qua la ngudn chira nhiéu
pectin nén chung t6i dua ra y tudong tim kiém va luya chon cac ngudn
nguyén lidu dé chiét tach pectin. Pic biét & Viét Nam chwa c6 nghién
ctru ndo vé kha ning tao mang ctia pectin.

Chinh vi nhiing 1y do trén, ching t6i dy dinh thyc hién dé tai
“Nghién ctru thu nhan, bién tinh pectin tir cac ngudn thyc vat va ting
dung tao mang bao bao quan xoai, gimg”, ddy la didu c6 ¥ nghia 16n
trén ca phuong dién khoa hoc 1an thyc tién.

3. MUC TIEU

Nghién ciru thu thap cac ngudn thuc vét co chira ham luong
pectin cao phuc vu nghién ctru qua trinh chiét tach pectin, danh gia
kiém tra dic tinh pectin, thuc hién qua trinh bién tinh pectin va tir d6
nghién clru tao mang pectin.

4. CACH TIEP CAN VA PHUONG PHAP NGHIEN CUU
* Cach tiép can

Thu thap tai liéu, phan tich va danh gia dé lya chon ngudn
nguyén liéu thich hop cho qué trinh nghién ctru, sau dé tim hiéu vé
dic diém cau trac, thanh phan, phuong phap thu nhan pectin, phuong
phap bién tinh pectin, phuong phap xac dinh cac chi sb dic trung cia
pectin, cac phuong phap tao mang tir pectin.

* Phuong phap nghién ctru

- Phuong phap hoa ly

- Phuong phép hoa hoc

- Phuong phép thuc nghiém
5. POI TUQNG VA PHAM VI NGHIEN CUU
* Poi twgng nghién ciru
Mot sd nguén thue vat trén dia ban cac tinh mién Trung — Tay
Nguyén.



Xoai & Pic Lic va gimg ¢ Quang Nam.
* Pham vi nghién ciru

Nghién ctu trén cac dbi tuong nguyén li¢u da lya chon dé
khao sat ham luong pectin, cac phuong phap thu nhan pectin, cic yéu
t6 anh hudng dén qua trinh chiét tach pectin nhu nhiét 46, pH, dung
mdi, thoi gian,... va cac diéu kién khac & quy md phong thi nghiém.
Sau d6 tién hanh bién tinh pectin va nghién ciru tao mang pectin dé
bao quan xoai, gung.
6. NQI DUNG NGHIEN CUU

- Nghién ciru 1y thuyét, tong hop tai liéu

- Nghién ctru lya chon nguyén liéu dé chiét pectin

- Nghién ctru cac yéu t6 anh huong dén qua trinh chiét pectin:
dung mdi chiét, thoi gian, nhiét do, pH, ...

- Nghién ciru cac diéu kién dé bién tinh pectin

- Kiém tra mot sd tinh chét cua pectin thu nhan dugc

- Khao sat tao mang pectin

- Khao sat thanh phan hoa hoc va tinh chit cam quan ctia xoai,
gung trong bao quan

CHUONG 1: TONG QUAN LY THUYET

1.1. TONG QUAN VE PECTIN
1.1.1. Giéi thiéu chung vé pectin
1.1.1.1. Céu triic va thanh phan hod hoc ciia pectin

COOCH, CONH, COOH

Methyl ester Carboxyl
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Hinh 1.2. Mot doan cua phan tie pectin c¢6 nhom chirc nang
1.1.1.2. Nhom chirc ndng ciia pectin

s 3 o

Hinh 1.3. So do cau tao tong qudt ciia pectin



1.1.1.3. Tinh chit ciia pectin
- Tinh chat chung ctia pectin
- Kha nang tao nhot
- Tinh chat tao gel ciia pectin
- Kha néng tuong tac gitta pectin voi cac polymer khac
1.1.2. Ki thuit chiét xuét pectin
1.1.2.1. Nguyén li¢u chiét xudt pectin
1.1.2.2. Cic phwong phdp chiét xudt pectin
1) Chiét bang phirong phdp ngam chiét
- Chiét xudt bang nudec
Mot s6 pectin c6 sin trong thanh té bao thuc vat 1a pectin tan
trong nudc, loai pectin d& dang chiét xuat véi nude. Mic du chiét
xuét pectin sir dung nudc nong la phuong phép tién loi va dé dang
nhat nhung khong dugc sir dung trong cong nghiép vi phai thyc hién
trong thoi gian dai va nhiét d6 cao.
- Chiét xudt bang axit
Qua cac budc nay, mot s6 pectin bi phan hity thanh pectln trong
luong phan tir thdp, ddy 1a qud trinh khéng mong mudn trong qua
trinh chiét xuét.
Cac nguyén tic co ban cua chiét xuit bang axit 1a thuy phan
protopectin
- Chiét xudt bang enzyme
Tuy nhién, trong phuong phap nay kéo dai thoi gian xir i nguyén
lidu (khoang 20 gid) va pectin thu dugc c6 kha ning tao gel thap
[52]. Két qua nghién ciru cta tién si cta Oni Yuliarti nam 2011 cho
thdy pectin thu nhan bang enzyme c6 trong luong phan tir thip hon
so véi pectin thu nhan bang phuong phap axit va nudc.
- Chiét xudt bang dung dich mudi va kiém
Viéc sir dung mudi lam tac nhan chiét xuat chu yéu dé thay thé
cac ion kim loai hoa tri 2 hodc 3 cua pectin hoa tan hoac mudi cia
pectin. Viéc str dung cac dung dich kiém dé chiét xuat pectin ciing 1a
huéng dén viéc thay thé cac kim loai da hoa tri dé chiét protopectin.
2) Chiét xudt pectin bang phwong phdp siéu am



Str dung thiét bi siéu am trong qué trinh chiét tich giup lam giam
thoi gian, nhiét do tir d6 nang cao hiéu qua kinh té, thiét bi siéu am
tuong dbi don gian, bao quan va van hanh don gian, thiét bi khéng
qua dit tién. Tuy nhién no6 ciing c6 mot s6 nhuge diém la dung mai
kho duoc lam méi trong qua trinh chiét, thoi gian loc va ria dich
chiét kéo dai nén tén nhiéu dung méi, lam mat mot luong dich chiét
hozc dich chiét c6 thé bi nhiém ban.
1.1.2.3. Bién tinh pectin

D¢ bién tinh pectin, chuyen HMP thanh LMP nguoi ta c6 the
sir dung axit vo co, bazo, mudi ciia axit yéu, enzyme, cic loai mudi
amoni. Tuy nhién theo cic nghién ctru thi thity phan lién két este cua
pectin bing axit va bazo (ammonium) 1 cach don gian va hiéu qua
nhat.

HMP bién tinh s& tré thanh LMP, ddy 1a mot polymer c6 thé sir
dung trong viéc hip phu ion kim loai ning cho co thé nguoi, lam cht
giai doc dugc st dung tri liéu va phong bénh. Trong nghién clru nay,
néu viéc bién tinh thanh cong, ching t6i s& tao mang tir LMP bién
tinh dé giam kha ning hoa tan trong nudc clia mang pectin.

1.1.3. Ung dung ciia pectin
1.1.3.1. Ung dung ciia pectin trong y dwoc

1) Ngudn chét xo

2) biéu chinh cholesterol

3) Chat chdng oxi hoa

4) Ngan ngura bénh Azheimer

5) Chéng tiéu chay va tao bon

6) Phong chong bénh tiéu duong

7) Lam sach dudng tiéu hoa va on dinh

8) Chét chdng doc hai

9) Chat chong ung thu

10) Ung dung khac
1.1.3.2. Ung dung ciia pectin trong thwc phim

1) Trong san xuat mirt va thach
2) Trong san xuat mit va thach c6 lugng c6 ham luong duong
thip hodc khong duong



3) Thach keo

4) Thach banh

5) Trai cay dong lanh

6) Nudc giai khat

7) Céc san pham tir sita

8) Chat nhii hoa va lam dic
1.2. TONG QUAN VE MANG PECTIN SINH HQC
1.2.1. Giéi thiéu vé mang sinh hgc &rng dung trong bio quéan thue
phflm

Muc dich chinh cta viéc tng dung mang trong bao quan thuc
pham la:

- Bao vé thuc phdm khong bi thim w6t hodc thim oxy

. Dé han ché hién twong bé mit bi kho

- Pé lam cham sy hu hong do vi sinh vat trén bé mat

- Pé duy tri hoat d6 ctia nudce trong thuc phidm khong dong nhat

- Pé kiém soat su di chuyén cac chit hoa tan, bot mau, huong
lidu,... trong thuc pham khong ddng nhat.

- Pé ngan chan sy hz”ip thu ctia mudi, su mat nude thim thau cua
xi-rd hodc su thAm dau chién vao cac thuc phém.

- Pé cai thién cac tinh chit co hoc nham giam hu hong va giit
cdu trac thuc phdm nguyén ven trong qua trinh san xuat va bao quan.

- Giam hién tugng dinh bét va dinh dau trén bé mit thyc pham.

- Pé cai thién hodc thay d6i mau sic, hwong thom, huong vi cia
thuc pham

- Pé giir huong vi trong san xuit va bao quan thyc pham.
1.2.2. Tong quan vé nguyén liéu sir dung dé san xuit mang pectin
sinh hoc
1.2.2.1. Cac Polyme
1) Pectin
2) CMC: CMC la mdt trong nhitng dan xuat pho bién cua cellulose,
n6 1a mot polysaccaride anion dién hinh do nhom carboxylate ion hoa
thanh COO’, duoc cau tao tir cac phan tir p-(1—4) glucopyranose.
1.2.2.2. Chit héa déo



Chat hoa déo 1a nhimng thanh phan khac cua mang an dugc.
Day 1a nhiing chat phan tir thap dugc thém vao dé 1am mém cau tric
clla mang.
1.2.4. Cac phuong phap tao mang

- Cong ngh¢ duc

- Phuong phéap nhung

- Sdy phun

- Cong ngh¢ dun
1.3. UNG DUNG CUA MANG PECTIN SINH HQC TRONG
BAO QUAN XOAL GUNG
1.3.2. Tong quan vé qua xoai
1.3.1. Téng quan vé girng

CHUONG 2: VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. VAT LIEU
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phuwong phap xac dinh thanh phin héa hoc ciia nguyén liéu
2.2.2. Phuwong phap chiét xuit pectin
- Quy trinh chiét xudt pectin: Chiét xuat theo quy trinh cua

Ranganna (2001) [69] véi dung méi 14 axit xitric theo so do: Nguyén
liéu + Dung moi ti 1€ 1:20 (ngdm 10 gid)— Gia nhiét (70, 80, 90° C)
— Giilr nhiét — Loc, rira bA— Dich lopc— Trung hoa dén pH=45 -
5— Lam ngudi, do d6 Bx— Co6 dac — Két tua bﬁng cdn 96°, loc 1éy
két tia— Rura lai bang con 70°— Siy kho & 60°C— Nghién nho —
Pectin chiét xuit
2.2.3. Phuwong phép xac dinh ciu tao, tinh chit ciia pectin
- Xéc dinh cau trac pectin bang phd hong ngoai FT-IR:
- Xéc dinh d6 nhét cua dung dich pectin bang nhét ké mao quan.
- Xéc dinh trong lugng phan tr cua pectin.
2.2.4. Phuong phap bién tinh pectin

- Muyc dich: Nghién cu nay dé thu
dugc pectin ¢ chi sd ester hoa( DE) thap dé
tao mang thyc pham.

- So' d6 quy trinh bién tinh pectin:

Pectin HMP




2.2.5. Phuwong phap tao mang
2.2.6. Phwong phap xac dinh tinh chit ciia mang
- Xéac dinh d6 day cia mang
- Xéac dinh d6 hoa tan cia mang
- Xéac dinh d6 truong nd cua mang
- Xac dinh tinh chét co 1y ctia mang
2.2.7. Phuwong phap danh gia tinh chét cia xoai, girng khi bao
quin
2.2.8. Phuong phap xir li s6 liéu

CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. XAC PINH THANH PHAN HOA HQC CUA NGUYEN
LIEU

Bing 3.1. Mt s6 thanh phan héa hoc ciia nguyén liéu

Ham lwong, % (tinh theo g/100g
STT Thanh | Pon nguyén liéu)
phén vi Vé La swong Vé V6 dua

budi sam chudi hiu

1 | DSém % | 66 6,84 4,21 4,23
5 Pxectln %

tdng 19,95 18,58 15,40 12,4
3 Bl{Ung %

Kkhir 13,61 6,03 4,44 4,97

4 | Xotho | % | 534 454 3344 | 2234

5 |Protein | % | o84 | 031 0,50 041

Tir két qua & bang 3.1 ta thiy trong vo

budi pectin chiém

19,95%, trong la suong sam pectin chiém 18,58%, trong vo dua héu
pectin chiém 12,4% va trong v6 chudi pectin chiém 15,4%. Hon nita,
v&i ngudn vo budi, vo chubi, vo dwa hau doi dao va ngudn 1a swong
sdm nhiéu ma chua duoc st dung nhu hién nay thi co thé noi day la
ngudn nguyén liéu c6 y nghia 16n trong viée chiét xuat pectin.

3.2. NGHIEN CUU CHIET XUAT PECTIN



10

3.2.1. Nghién ciru chiét xuit pectin bang phwong phap ngim
chiét
3.2.1.1. Khdo sdt dung méi chiét

Bing 3.2. Ham lwong pectin khi chiét bang cdc dung méi khdc nhau

Loai dung Nguyén liéu
moi
Vé dua Vé Vé La swong
héu chudi budi sam
H,O 1,36 2,3 7,2 0.17
HCI (0,1 N) 2,56 39 8,52 3,92
Acid citric 5% 4,25 4,5 9,5 10,9

Ta thay chiét pectin bang dung méi axit citric cho két qua cao nhét.
3.2.1.2. Khdo sdt cdc diéu ki¢n chiét xudt pectin
Bdng 3.3. Cac diéu kién chiét tach pectin

MAiu Véodwa | Vochudi | Vé La swong
héiu buéi sam
Nhiét dg, °C 80 80 90 90
Thoi gian, phat 80 80 90 70
Nong do AC, % 5 7 5 5
Ham lugng pectin 7,96 7,76 14,24 14,43

3.2.1.3. Téi wu héa qud trinh chiét xudt pectin
1) Toi wu héa qud trinh chiét xudt pectin tir vo budi

Chon phuong an quy hoach truc giao cip 2 TYT 2

MBS té toan hoc dugc biéu dién nhu sau:
Y = by + DXy + boXo+ baXs + DioXaXa + DogXoXs + DigXaXs + byyxy” +
baoXo” + DaaXs®

Thiét 1ap ma tran thuc nghiém va tinh toan ta tim dwoc phuong
trinh hdi quy c¢6 dang nhur sau:

Y =15.89 + 2.17x; + 0.82%, + 0.75x; - 1.75x,° — 1.9%,” (1)

Két qua da tim dugc didu kién toi uu dé chiét tach pectin 1a
nhiét d6 96,89°C, thoi gian 98,16 phut, nf”)ng do AC 1a 7%.
2) Téi wu héa qud trinh chiét xuat pectin tir ld swong sam:

Chon phuong an quy hoach truc giao cip 2 TYT 2
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MO ta toan hoc duogc biéu dién nhu sau:
Y = by + biXy + bpXo+ DX + DiXaXo + DgXoXs + DigXaXs + bixe” +
baoXo” + DaaXs®

Ta tim dwoc phuong trinh hdi quy c6 dang nhu sau:

Y =15.64 — 0.85x; + 1.84%3 + 1.22%p3 - 1.71x," — 1.88%," —
1.45%4” (1)

Ching t6i da tim dugc diéu kién téi wu dé chiét tach pectin 1a
nhiét do 87.86°C, thoi gian 74.78 phut, ndng d6 AC 14 6.48% va ham
lugng pectin thu dugc trong thoi gian nay 1a 16.43%.

3) Téi wu héa qud trinh chiét xudt pectin tir vé chudi
Chon quy hoach cép 1
Chon phuong trinh hoi quy:
Y= b, + biXy + DoXy + D3Xg + DoXaXo + DagXoXs + DigXaXs +
D123X1X2X3 .
Chung t6i tim dugc phuong trinh hoi qui ¢é dang:
Y= 9,784 + 1,664x; + 0.194X, + 1.429%3—0,621X,X3
Chon diéu kién tét nhat cho qua trinh chiét pectin véi didu kién
nhiét do 90°C, ndng do axit 9% trong thoi gian 60 phut, ham lugng
pectin thu dugc la 13,4%.
4) Téi wu héa qud trinh chiét xudt pectin tir vo dia hdu
Chon quy hoach cap 1.
Chon phuong trinh hoi quy:
Y= Do + D1Xy + DXo + DXz + D1oXaXo + DagXoXs + DigXoXs +
D123X1X2X3 .
Chuing t6i tim dugc phuong trinh hoi qui ¢6 dang:
¥=5,983+1,748x; + 0,248x, + 0,873%3 — 0,223X,X5 —
0,398X%1XoX3
Chung t6i tim dugc diéu kién tét nhat dé chiét tach pectin:
nhiét do chiét 1a 90°C, thoi gian chiét 12 60 phat va nong do axit
xitric st dung 1a 7% cho lwong pectin thu nhan dugc nhidu nhat 1a
9,06%.
3.2.1.4. Xdc dinh céc tinh chdt ciia pectin
- Xdc dinh do nhét cua pectin:



12

Xac dinh d6 nhét bang nhot ké véi cac ndng d6 dung dich
pectin khac nhau, xay dung dugc duong biéu didn mdi quan hé giita
d6 nhét va ndng d6 dung dich pecitn nhu sau:

Pectin tir vo buai 1 y = e **%¥%°. R? = 0,08644

Pectin tir vo chudi : y = e * %1% R? = 0,97435

Pectin tir 14 swong sam : y = e ** 1. R?=0,08575

Pectin tir v6 dura hau : y = %% R? = 0,84
- Xde dinh khéi lwong phan tir ciia pectin:

Tién hanh xéac dinh khéi lugng phan tir theo do nhét bang cong
thuc tinh cua Mark — Houwink:

& [l
M= [1.2]
Trong do:

+ M: Khéi luong phan tir cua pectin

+ [n]: P6 nhat riéng cua pectin

+ K va o 1a hai hé s6 tly thudc vao tirng chat va dung moi ¢
nhirng nhiét d6 khac nhau. Theo nghién cuau cta Martin Alberto
Masuelli vé&i pectin ¢ nhiét do 40°C dung méi 1a nudc thi hé s6 K =
0,0214 va o= 0,8189.

Két qua vé khi luong phan tir cua cac san pham pectin nhu

sau:
- Khéi lugng phan tir ctia pectin tir vo chudi:
Peier | 1098 - 34009,1 (g/mol)
-\‘l o0Z1s
- Khéi lugng phan tir cia pectin tir 14 swong sam:

Mcz

TEies |289.48
-5,1| 0,214
- Khéi lugng phan tir cia pectin tir vo budi:

Ms = = 111105,2 (g/mol)

_ n_s‘:_se 1098 _
Mg = -..‘ll—u,uzu = 46407,67 (g/mol)
ﬁ 642,75 _

400214

- Khéi lugng phan tir cua pectin tir vo dua hau : Mp =

294288,7 (g/mol)
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Sau khi khao sat do nhot cua dung dich pectin va khéi luong
phan tir caa céc pectin thu nhan dugc, chon pectin tir vo budi (HMP)
va la swong saim (LMP) dé nghién ctru qua trinh tao mang pectin sinh
hoc.

3.2.2. Khdo sdt cdc diéu kign chiét xudt pectin bang siéu dm
3.2.2.1. Khao sat dnh hwong cia bién d¢ dén qua trinh chiét xuat
pectin

16 1452
1 13¢ 13.464 14.43%c
&
5rl?,
$10 8532
2
é@ 8
: 4.732
5 6
E 4 I T T T T T T 1
]
= 30 40 SQ Bié [tIS%G, o 70 80 90
—— V0 budi —i— L4 suwong sdm

Hinh 3.1. Anh huong ciia bién dé dén ham heong pectin

Nhu vy tir két qua khao sat trén, chon bién do siéu am 80% dé
thyc hién cho nghién ciru tiép theo trong qua trinh chiét xuét pectin
tur vo buoi va suong sam.
3.2.2.2. Khdo sat anh hweng cia chu ki dén qua trinh chiét xuat
pectin

18 - 16.80¢
516 .
2
214 4
B
=
'E 10 T T T 1
T 30 50 Chu ki, Pa 90
—a— L4 suong sam

Hinh 3.2. Anh hudng cua chu ki dén ham lugng pectin
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Két qua nghién ciu trén cho thay anh hudng caa chu ki dén
qué trinh chiét xuat pectin tir hai nguyén liéu c6 su khac nhau. Chu ki
t6t nhat dé chiét pectin tir 14 swong sam 1a 70% con chu ki chiét xuét
t6t dé chiét pectin tir vo buai 1a 50%.
3.2.2.3. Khdo sét anh hweng cua thoi gian siéu dm dén qua trinh
chiét xudt pectin

Tir d6 thi hinh 3.3 ta thiy thoi gian thich hop dé chiét xuat

pectin tir 14 swong sdm la 20 phut va tir vo buai 1a 25 phat.
Nhu vay diéu kién siéu am tét nhat dé chiét xuat pectin tir vo budi 1a
bién do 80%, chu ki 50%, thoi gian 30 phut va didu kién chiét xuat
pectin tir 14 swong sam la bién d6 80%, chu ki 70%, thoi gian 20
phut, dwoc thuc hién trén thiét bi c6 cong suat 400W, tan sb 24kHz,
40°C.

18
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Hinh 3.3. Anh hudng ciia thoi gian dén ham lwong pectin

Sau khi khao sat cac diéu kién chiét xuat pectin bang phuong
phap ngam chiét va phuong phéap siéu am, tién hanh xac dinh cau
trdc cua cac san pham thu duoc bang phd hong ngoai FT-IR thi nhan
thdy cAc san pham thu dugc chinh 1a pectin. Sau khi so sanh d¢ nhét,
khéi lugng phan tir ciia cAc san pham pectin, lya chon duoc pectin tir
14 swong sim va vo buai thu nhan bang phuong phap ngam chiét dé
tiép tuc nghién ctru tao mang.

3.2.3. So sanh qua trinh thu nhén pectin biang phwong phap siéu
Am va ngam chiét thong thwong
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Sau khi tim dugc diéu kién tot nhat dé chiét tach pectin & cac
phuong phép, chiing t6i d4 lam thi nghiém kiém chimg va lay mau di
phan tich ph6 hong ngoai, so sanh voi mau chuan 1a pectin thuong
mai ciia hing HiMedia (An D9).

Tir két qua ta thdy bang phuong phap siéu am ta co thé thu
nhan lugng pectin trong dwong voi phuwong phap ngdm chiét & diéu
kién nghién ctru toi wvu. Nhu vdy khi chiét xuat pectin bang phuong
phap siéu 4m ta c6 thé rut ngin duoc thoi gian chiét xuat nhiéu. Va
mot Kkét luan nira dugc rat ra 1a chi s6 DE giam di khi chiét bﬁng
phuong phéap siéu 4m (ddi voi vo budi DE giam tir 58,93 xudng 50,8
va vé6i 14 swong sam DE giam tir 48,36 xubng 45,25), diéu nay c6 thé
do tac dong ciia song siéu 4m anh huong dén lién két este, 1am giam
di chi s6 DE cuia pectin.

Vi khong cé du thoi gian nén dé tai chua thuc hién duogc viée
danh gia cac tinh chat cta pectin thu nhan bang phuong phép siéu
am, chung t6i chon san phim pectin dwuoc chiét bang phwong phap
ngam chiét dé tién hanh cac nghién ctru tiép theo.

3.3. NGHIEN CUU BIEN TiNH PECTIN

Qua két qua thi nghiém chung ta nhdn thiy rd su chuyén hoa
ctia chi sb ester hoa( DE) sau cic qué trinh thuy phan tir 51,22%
xudng khoang 30-46%.

Trong d6 c6 su thay ddi manh khi ngam véi HNO; tr 51,22%
xudng con 31,86% véi ngam 48 gio va 33,59 véi ngam 24 gio, mic
du co sy khac nhau vé thoi gian nhung két qua chénh léch nhau
khong 16n.

Khi thuly phédn pectin bang axit va bazo yéu, dudi tac dung cua
cac chat nay thi nhom methoxyl( -OCHj;) bi cit mach tach khoi
pectin lam giam sy ¢6 mat ciia cac nhdm methoxyl trong pectin. Do
vy nén pectin sau khi thily phan c6 chi s ester hoa (DE) thip va
thudc nhom pectin methoxyl hoa thip. Tuy nhién dua vao két qua &
bang 3.17 nay ta ciing c6 thé thay rang viéc bién tinh pectin di lam
giam khoi lugng phan tir ciia pectin xudng rat nhiéu nén khong thé sir
dung pectin nay dé tao mang.

3.4. NGHIEN CUU TAO MANG PECTIN
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3.4.1.1. Nghién ciru tao mang

Chung t6i tién hanh tao mang theo quy trinh dd néu trén va tao
dugc thanh cong cac mang pectin, mang CMC va mang két hop giita
pectin va CMC. Tat ca cic mang déu trong sudt, bé mit nhin min,
khong co vét nit va khong c6 bot khi, dé dang léy ra khoi khuon,
dam bao chi ti€éu cam quan st dung lam mang ung dung trong thuc
pham.

D¢ lya chon loai pectin thich hop cho qua trinh tao mang hén
hop, chung toi thyc hién phdi tron HMP tir vo budi va LMP tir 14
swong sim duogc chiét bang phuong phap ngam chiét véi CMC theo
tile 1:1.

Bdng 3.18. Cac chi tiéu ciia mang

i £ . Loai mang
Tinh chat cia mang LMP-CMC HMP-CMC
Do hoa tan,% 100.00 45.95
TS (MPa) 7.64 43.43
E (%) 42.2 2.60184

Dua vao két qua ¢ bang 3.18 ta thay rang mang tao boi HMP
va CMC c6 d6 hoa tan trong nudc thép, dd bén co hoc tt nén chung
t6i chon HMP dé nghién clru qué trinh tao mang hdn hop pectin-
CMC.
3.4.1.2. Xdc dinh cdc tinh chit ciia mang
1. Xac dinh dé day cua cac mang
2. Khado sat @b bén co Iy ciia mang

50
39.02 43.43

40 -

50 i 25.44 25.49
11575

&%

ol

=

o0 - T T T T

(]

P PE/CMC1 PE/CMC2 PE/CMC3 CMC
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81 6.39832
6 -
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e 2.4983  2.60184 2.39996
<, | 1.40062
5 H R L
=
20 .
2 P PE/CMCl PE/CMC" PE/CMC3

Hinh 3.4. bé th; biéu dién dg bén co hoc cuia cac mang
Nhin vio hai do thi nay ta thiy mang P/CMC2 c¢6 d6 bén kéo diit cao
nhat va c6 do dan dai trung binh, day 1a mang tt cho qué trinh bao
quan thuc pham.
3. Khao sat do hoa tan cua cac mang

150

od 100
100 -

5 67.2

= 45.95 55

s ]

L{=1

20 .

P PfCMCl P/CMC2 P/CMC3 CMC

Hinh 3.5. bé th; biéu dién dg hoa tan cia cac mang

Do hoa tan ciia mang P/CMC2 thdp nhét, diéu nay ching t6
rang mang két hop véi ti 1& nay da giam duoc do tan dang ké, thich
hop cho viée tmg dung bao quéan thuc pham.

4. Khao sat do truong no cua mang

M3au mang véi kich thude dong déu sau khi ngdm trong nudc
cat & cing mot nhiét d6 duoc dua di can khdi lwong & sau khoang
thoi gian tr 10, 20, 30, 40, 50, 60 phut dé so sanh murc do truong na.
Két qua x4c dinh do truong né dugc thé hién & d6 thi hinh 3.19.
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Hinh 3.6. Do thi biéu dién dg triong né ciia cdc mang

5. Khdo sat ¢ tham hoi nude ciia mang

Do thdm hoi nude thé hién kha nang khuéch tan hoi nudc qua
mang. Pay cling 1a mét chi ti€u quan trong cua mang. Chung t61 da
khéo sat do thAm hoi nudce cia cac mang va két qué duoc biéu thi &

bang 3.5.
Bing 3.5. 56 liéu do dj tham hoi nwée ciia mang

Tén wit X Po RH;-

mang (g/d) (um) A (M) (kPa) RH;, WVP(g.mm/h.m* kPa)
P 00373 | 63 | 0002376 | 3,159 0,5 0,552245
picMC1 | 00587 | 756 | 0,002376 | 3,159 0,5 1,108614
PICMC2 | 0,0399 71 | 0002376 | 3,159 0,5 0,680956
P/ICMC3 | 00396 | 744 | 0002376 | 3,159 0,5 0,711159
cMC 0,0923 | 47,2 | 0002376 | 3,159 0,5 1,086987

Tir két qua vé d6 tham nudc va do truong no ta thiy rang viéc két
hop giira pectin va CMC lam giam dugc do thAm hoi nuéc so véi
mang CMC; kha ning truong nd 16n ching té ching ton tai duoc
trong nudce lau.
3.4.2. Ung dung mang pectin trong bio quan xoai

Chung t6i chon mang P/CMC2 dé thir nghiém tng dung bao
quéan xoai bang cach nhing xoai vao dung dich tao mang va lam kho
bang quat. Dé kiém tra hiéu qua cia viéc bao quan xoai bang mang,
chung toi tién hanh khao sat hao hut khéi lugng va do cing cia xoai
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trong thoi gian bao quan & nhiét do 30°C, két qua duoc thé hién &
hinh 3.19.

- 25
én- 20
=
= 15
Z 2
=
: 0 T T T T T 1
0 3 6 9 12 15 18
Thoi gian, ngay
—e— Mau d6i ching

0 3 6 9 12 15 18
Thoi gian, ngay

—e— Mau d6iching —#— MAau bao mang
Hinh 3.19. a) Hao hut khoi heong va
b) B¢ citng cua quda trong thoi gian bdo quan
Két qua ¢ hinh 3.19a ta théy mAu xoai bao mang c6 hao hut khdi

luong thap hon nhiéu so voi mau ddi chimg. P cung thay doi trong
qua trinh bao quan do qua trinh chin, qua trmh mét nudc cta qua. O
d6 thi hinh 3.19b ta thiy d6 cing ciia hai mau giam theo thdi gian
bao quan tuy nhién tbc do giam khac nhau. Do cling ciia miu doi
chimg giam manh trong 9 ngay dau con miu dugc bao mang thi giam
tir tir. Va theo dénh gia cam quan, dén ngay thir 9 mau ddi ching hur
hoéng hoan toan, vo bi nhan va xuat hién cac chdm den do vi sinh vat
con mau duoc bao mang van giir dugc trang thai cam quan t6t va tiép
tuc chin cho dén ngay thir 18. Pidu nay dugc giai thich 1a do xoai
dugc bao mang nén c6 kha ning can hoi nudc lam giam téc do hao
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hut khdi lwong, dong thoi miu duge bao mang pectin va CMC c6 kha
nang lam rao can khi O,, lam giam tdc d6 ho hap va 1am giam qua
trinh chin cta xoai, két qua 1a xoai dugc bao quan trong thoi gian dai
hon. Két qua nay cho thdy viéc bao mang pectin/CMC dé bao quan
xo0ai dat hiéu qua tot.
3.4.3. Ung dung mang trong bio quan girng

Chung t6i tién hanh khéo sat tng dung mang trong bao quan
gimg. Két qua khao sat hao hut khdi lwgng cia gimg trong thoi gian
bao quan dugc trinh bay ¢ do thi hinh 3.20.

60

£ LN
[==T ]
1 1

= 2
[==T ]
1 1

Hao hut khéi lugng, %
¥y
(=]

o

4 8 12 16 20
Thoi gian bao quan, ngay
—— Mau d6i chilng  —@— Mau bao mang
Dé thi 3.20. Hao hut khoi lwong ciia gimg
trong thoi gian bao quan

Tir d6 thi 3.21 ta thay khdi luong ciia gimg khi duoc bao mang
¢6 d6 hao hut khéi luong it hon nhidu so véi mau khong bao mang.
Sau 20 ngdy bao quan ¢ diéu kién thuong 30°C thi miu bao quan
bang mang chi ton thit 26% khdi lwong trong khi mau khong bao
mang c6 ti 1 hao hut khdi lugng hon 50%. Diéu nay chimg té riang
viéc bao mang da giam dugc nhiéu tdc do bde hoi nude cua gung khi
bao quan.

Pé kiém tra hiéu qua cta viéc bao quan gimg bing mang,
chung t6i c6 khao sat cac tinh chit cia ging trong thoi gian bao
quan, két qua dugc mo ta & bang 3.21.

Bing 3.21. Anh huéng ciia cdc logi mang dén trang thdi ciia
madu ging
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TG bﬁO = z x ~ N
, R Mau trang Mau gurng bao mang
quan (ngay)
0 Mau gimg tuoi, cing, v6 hoi sin, mau sam
4 Bé mit hoi bi nhan lai
g B& mat bi nhan lai nhidu | B Mat tuoi, cang
hon
1 Mot s6 chd cia mau xuat | Mot s6 nhanh cia mau
hién mau xanh 1a gung bi co lai
Bé mat ngoai cua gun A LA o <
A ng s g g Trén bé mat gung bat
bi co lai nhiéu, co vai | _; T LA o
16 R dau xuat hi¢n cac nep
cho xuat hiégn mau vang -
nhan
nhat
20 Bi co lai nhiéu, c6 mau | Bi co lai nhung it, nhanh

nau.

bat dau bi co

Két qua bang 3.21 cho thay mau gimg sau 15 ngiy bao quan
mau bao mang c6 trang thai cam quan t6t hon nhiéu so véi mau ddi
ching. Diéu nay cho thdy rang viéc bao mang P/CMC2 co tac dung
kéo dai dugc thoi gian bao quan gung, giltt dugc ging dam bao dugc
tuoi va trang thai cam quan t6t.

j P

H|nh 3.22. Gwng duoc bao qudn sau ]5 ngay:
mau doi chimg(trdi); mau bao mang(phai)
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, KET LUAN VA KIEN NGHI
1. KET LUAN

Qua thoi gian nghién ctru, chung t6i di xac dinh dwoc mét sb
thanh phﬁn héa hoc cia vo buoi nhu protein, duong khur, chét xo, dic
biét 1a da danh gia dugc luong pectin trong vo budi, vo dua hiu, vo
chudi va 14 swong sam lan luot 1a 19,95; 12,4; 15,40 va 18,58 g/100g
nguyén licu.

Str dung phuong phép qui hoach thuc nghiém va tinh toan két qua
dwa trén phin mém Design expert (phién ban 7.1 Trial, Stat-Easelnc.,
Minneapolis, USA), chung t6i da tim dugc cac diéu kién ngam chiét
bang nhiét toi wu dé chiét tach pectin tir vo budi 1a nhiét do 96,89°C,
thoi gian 98,16 phit, ndng d6 AC 1a 7g/100g dung dich va ham
lugng pectin thu dugc & dicu kién nay 1a 17,43%; diéu kién toi wu dé
chiét tach pectin tir vo dua hau 1 nhiét do 89,98°C, thoi gian 60,29
phut, ndng d6 acid citric 1a 7g/100g dung dich va ham lugng pectin
thu nhan dugc 1a 9,055 (g/100g nguyén liéu); diéu kién tdi wu dé
chiét tach pectin tir vo chudi 1a nhiét do 90°C, thoi gian 60 phut, nong
d6 AC l1a 9g/100g dung dich va ham lugng pectin thu nhan 1a 13,4%;
diéu kién t6i wu dé chiét tach pectin tir 1a swong sam 1a nhiét do
87,86°C, thoi gian 74,78 phut, ndng d6 AC 1a 6,48g/100g dung dich
va ham lugng pectin thu dugc trong thdi gian nay 1a 16,43%. Mau
pectin thu nhan duoc xac dinh do nhét, khdi lugng phan tir. Két qua
cho thidy miu pectin tir vo budi va 1a swong sdm c6 do nhdt va khoi
lugng phan tir thich hop cho tng dung tao mang pectin.

Pi xac dinh dugc didu kién siéu Am tot nhat dé chiét xuat pectin
tur v budi 1a bién do 80%, chu ki 50%, thoi gian 30 phit va ham
lugng pectin thu dugc 1a 17,230%; tir 14 suong sdm la bién do 80%,
chu ki 50%, thoi gian 30 phut va ham lugng pectin thu dugc 1a
16,875%.

Dua vao chi s6 DE do duoc da phan loai pectin tir vo budi thude
nhom HMP va pectin tir 14 swong sam thudc nhom LMP.

D3 thir nghiém bién tinh pectin HMP tir vo budi bang cac dung
moi axit va kiém yéu nham muc dich thu nhan pectin LMP. Mac du
da chuyén dbi chi s6 DE thanh cong dé tao pectin LMP nhung pectin
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thu nhan dugc co khdi lwong phén tir thap do d6 khong thich hop cho
viéc tao mang.

D3 tao thanh cong cac mang pectin, mang CMC, mang két hop
gilta pectin va CMC dat chi tiéu cam quan tét: trong sudt, bé mit
nhan min, khong c6 vét nut va khong c6 bot khi. Cac loai mang sau
khi tao ra duoc kiém tra cac tinh chit nhu do bén co ly, 46 hoa tan,
d6 tham hoi nude va do truong né. Trong céc ti 16 phdi tron thi ti 16
50:50 1a t6t nhat. Sau d6 chung t6i thir nghiém tmg dung mang pectin
va CMC vdi ti 18 50:50 bao quan xoai va ging. Két qua cho thiy sau
18 ngay bao quan, xodi van co trang thai cam quan bén ngoai t6t va it
bi hao hut khéi lwong hon nhidu so v6i miu ddi chimg. Viée bao
mang pectin — CMC ciling c¢6 tic dung kéo dai dugc thoi gian bao
quan gimg dén 20 ngay, giit duoc ging dam bao duoc tuoi va trang
thai cam quan tot.

2. KIEN NGHI VA TRIEN VONG CUA PE TAI

Trong thoi gian téi, ching toi s& xac dinh cac tinh chit cua
pectin thu nhan dwoc bang phuong phap siéu 4m. Sau d6 danh gia
hiéu qua cua qué trinh siéu 4m va tiép tuc nghién ciru thém phuong
an chiét két hop gitra ngam chiét thong thuong co hd tro cua siéu am.

Ching t6i tiép tuc kiém tra thém mot sb tinh chat cua cac mang
nghién ctru trong dé tai nay nhu kha ning hat 4m trong nhimg diéu
kién khac nhau ctia méi truong bdo quan, do tham khi cua mang, mot
s6 tinh chét nhiét ciia mang.

Chung toi s& nghién ciru mo rong mot s6 loai mang khac tir
pectin.

Tiép tuc nghién ciru mot sé Gmg dung clia mang tao duoc trong
linh vuc thuc phém.



