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Toém tat - Trong nghién clru nay chang t6i tién hanh t6i wu héa mét
s6 diéu kién anh huwdng dén ham lwong pectin chiét tach tr vo
chuéi nhw nhiét do, thoi gian, nong do axit citric béng cach thiét ké
thi nghiém va tinh toan trén phan mém Design expert (phién ban
7.1 Trial, Stat-Easelnc., Minneapolis, USA). Két qua cho thay nhiét
dd anh hwong nhidu nhat dén qua trinh thu nhan pectin va diéu
kién t6i wu dé chiét xuat pectin la nhiét dd 90°C; thi gian 60 phut;
ndng do axit citric la 9% va ham lwong pectin thu duoc 1a 13,4%.
M&u pectin dem di phan tich phd FT-IR d& so sanh voi pectin
thwong mai ctia hang HiMedia (An Do) va xac dinh dwoc chi sb DE
la 47,58. Pectin thu nhan dwoc st dung d& tao mang bao bao quan
man. K&t qua s& dung mang pectin t&r vé chudi cé thé bao quan
quad man hon 16 ngay cho chét lwgng qua tét hon phwong phap
bao quén théng thwong.

T khéa - chiét xuét; v chudi; mang; pectin; tbi wu héa; man

1. Pit van dé

Pectin 1a chit phu gia dugc sir dung nhiéu trong cong
nghiép thuc phr?im, duoc ng dung vao ché bién mut dong,
trong sita chua, san xuat keo déo... N6 khong lam bién d6i
mui vi ty nhién cua san pham va khong doc hai. Trong y
hoc, pectin duoc ding dé san xuit thudc chita bénh duong
rudt (gitp co thé ting cudng bai tiét cac kim loai nang) [1].

Cung nhu cac nu6e dang phat trién khéc, Viét Nam phai
nhap khau hang tan pectin moi nam, mic di nudc ta c6 mot
ngudn tai nguyén 16n cac san pham ndng nghiép va chat
thai nong nghiép co thé dugc sir dung dé san xuat pectin.
O nudc ta, chudi 1a loai trai cdy c6 dién tich va san luong
cao. V&i dién tich chiém 19% tong dién tich cy an trai ctia
Viét Nam hang nam, chubi cho san luvong udc khoang 1,4
triéu tan véi 40% téng trong lugng cta qua la chét thai co
thé duoc sir dung dé chiét xudt pectin [2].

C6 rat it cac tai liéu lién quan vé nghién ctru pectin tir
v6 chudi. Tuy nhién, tir nim 1975 Francis va Bell dd xem
xét dén viéc thwong mai hoa pectin tir vo chubi va theo mot
bao cado cua Madhave va Pushpalatha ndm 2002 thi viéc
khai thac pectin tir nhidu chat thai nong nghiép nhiét doi
nhu chudi di duoc thuc hién.

Vo chubdi co chira mot luong pectin hoa tan trong nude
thap. Chiét xudt véi tac nhan tao phirc nhu oxalate amoni
hodac CDTA (cyclohexanediaminetetraacetic) c6 bat loi 1a
kho khan dé loai bo cac tac nhan sau khi chiét. Khai thac
bang dung dich kiém c6 thé giam d6 dai cia mach chinh
chudi axit galacturonic. Trong khi dé, lugng pectin thu dugc
khi chiét bang dung dich axit néng tir vé chudi cao hon [3]
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va day ciing 1a phuong phap phd bién trong san xuét pectin
cong nghiép [4]. Do d6 ching t6i chon phwong phép axit dé
thuc hién cho nghién ctru nay. Muc dich cua nghién ctru nay
1a x4c dinh cac diéu kién t5t nhat vé nhiét do, thoi gian, né)ng
do axit citric dé chiét xuat pectin voi ham lugng cao nhat
bang cach sir dung phin mém Design expert 7.1.

Trong vai thap ky qua, cac nha khoa hoc ngay cang
quan tam nhiéu dén viéc phat trién va st dung vat li¢u dé
kéo dai thoi gian bao quan va nang cao chat lugng ciia san
pham thuc pham Trong s6 @6 pectin, mot polyme khong
doc hai c6 ngudn gdc tir thuc vat, c6 tinh chét tao mang,
nén chiing t6i s& sir dung dé thir nghiém tao mang bao quan
trai cay. O day chung t6i chon qua man dé thir nghiém, vi
day la loai trai cdy dac thu cua nudc nhié¢t déi nhu Viét
Nam. Hon nita, qua man rat d& hu hong sau thu hoach va
giam chat lugng do d& bi kho héo va thay d6i mau séc, mui
vi. Viéc nghién ciru ché tao thanh céng mang pectin s& mo
ra trién vong méi trong viéc bao quan cac san pham trai cay
cling nhu cdc loai rau, hoa nang cao gia tri kinh té trong san
xuét néng nghiép dong thoi tao ra cac san phim nong sin
chit lugng va c6 gia tri xuat khau cao trong thoi gian tdi.

Vi tt ca cac 1i do néu trén, chung t6i thue hién nghién
ctru “Toi vu hoa qua trinh chiét xuat pectin tir vo chudi va
ung dung tao mang bao bao quan man”.

2. Nguyén liéu va phwong phap nghién ciru
2.1. Nguyén li¢u
V6 chudi tiéu lan c6 ngudn gde tur Quang Nam. Vo

chudi sau khi thu nhan duoc 1am sach, séy kho, sau d6 dem
nghién min va bao quan & nhiét d¢ phong dé sir dung trong
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sudt qua trinh nghién ctru.

Man dugc thu hai tai vuon ¢ thon Son Pong, huyén
Duy Xuyén, tinh Quang Nam.
2.2. Phwong phdp nghién ciru

- Xéc dinh d§ 4m bang phuong phép sy dén khdi lugng
khong doi ¢ nhiét do 105°C.

- Xac dinh thanh phan protein bang phuwong phép
Kjeldahl.

- X4c dinh duong tdng bang phuong phap Bertrand.

- Xac dinh ham lugng pectin tong bang phuong phap
chuan d¢ canxi pectat.

- Qui trinh chiét pectin tir v chudi:

Trong nghién ctru nay, chung t6i tién hanh chiét theo quy

trinh chuin c6 stra d6i ciia Ranganna S, 2001 [5] nhu Hinh 1.

‘Nguyén liéu + Dung moéi ti 1¢ 1:20
(dé qua dém 10 gio, thoi gian truong nd)

Gia nhiét (60, 70, 80, 90, 100° C)
\

Gitr nhiét

{
Loc, rita ba

{

Dich loc

N J’ I4
Trung hoa bang KOH 0,2M dén pH=4.5 -5

{

Lam ngugi, do d¢ Bx
{
Co dac dén do kho 10%
{

Két tua béng con 96°, loc léy két tua

Rira lai bang con 70°
o
Say ¢ 60°C
‘ \
Nghién nho, dong bao PP
\

Thanh phdm
Hinh 1. So d6 chiét tach pectin

Sau khi séy kho, dem can lugng pectin thu dugc va tinh
ham lugng phan tram pectin theo cong thuc:
P
0, — —_
Vpee (%0) = 100x -
P = Luong pectin chiét xuét duoc, g;
B; = Luong miu kho ban dau, g.

- Qui hoach thyc nghiém va td1 wu hoa qua trinh chiét
xuat pectin:

Bai toan dit ra 1a ti uu hoa bang thuc nghiém qué trinh
chiét tach pectin c6 dang nhu sau:

YHIH.X =
Y: ham lugng pectin thu nhan (%);

Y(X1, X2, X3)

x;: Nhiét do chiét; x,: Thoi gian chiét; xs: néng d0 axit citric.

Chon phwong 4n quy hoach truc giao cdp 1 TYT 2%

MO ta toan hoc duoc biéu dién nhu sau:

Y =bo + bix1 + baxot+ b3xs + biaxixa + basxoxs + bisxixs
+ bi2sxiX2x3

Trong do, bo: h¢ s6 hoi quy; b1, by, bs 1a cac hé sb béc, 1
va b1z, bz, bi3, bias 1a cac hé so tuong tac giita tirng cép yeu
t0; bi2s: hé so tuong tac ba.

S6 thi nghiém tién hanh: 2k + ng

k: s6 yéu t6 anh huéng, & day k = 3.

2k 1a s6 thi nghiém cua quy hoach truc giao cép 1.

no 1a s6 thi nghiém tai tdm, chon no = 3.

Nhu vy s6 thi nghiém céan thyc hién 1a N =11

Thiét ké ma tran thi nghiém va t61 wu hoa cac diéu kién
chiét xuat bang phan mém Design expert 7.1.

- Xac dinh chi s6 DE cuia pectin: Dya vao két qua phan
tich pho FTIR, ta tinh chi s6 DE cua pectin bang cong thtrc

A1735
sau [6] DE(%) mxloo

Trong d6 Ay73s va Aus10 13 @6 hip thu & budce séng twong
tng 1735 cm™! va 1610 cm™'.

- Tao mang: St dung 3 loai mang 1a mang pectin (PE),
mang alginate (AG), mang pectin-alginate (PE-AG). Dung
dich pectin duoc chuén bi bang cach can 3g pectin chiét
xua{ hoa tan trong 97ml nudc cat, con dung dich alginate
chuén bi voi 3g alginate hoa tan trong 97 ml nudce cat. Dung
dich pectjn-alginate 1a sy hoa tron hai dung dich trén ti 1¢
50:50. B¢ bao mang, ta tien hanh nhiing qua man vao cac
dung dich nay, sau d6 nhing vao dung dich CaCl,.

Cac mau man sau khi nhiing cac loai mang trén dugc
bao quan & 28°C, cir cach 2 ngay lay mau do ton that khoi
lugng va quan sat trang thai cam quan.

~ -bo ton thit khi lugng ciia man biang cong thirc: %
ton that = (mg — m¢)/mq

Trong d6: ma. khdi lwong ban dau cta qua, g; m.: khdi
luong cua qua sau thoi gian bao quan, g.

3. Két qua va thao luin
3.1. Xdc dinh thanh phan héa hoc ciia vé chudi
Bing 1. Thanh phdn héa hoc ciia v6 chudi

STT Thanh phin Ham lwong, %
1 Pectin 15,4
2 Protein 0,5
3 Puong khu 4,44
4 Nudc 421

Tirkét qua ¢ Bang 1 ta thy trong v6 chudi pectin chiém
15,4%. So voi cac nghién ctru khac nhu thu nhan pectin tu
v chubi ctia Thomas Happi Emaga 1a 21,7% [7], trong 1a
suong sdm lugng pectin 1a 15,87% cula tac gia Trinh Lién
Vy thi luong pectin thu duoc tir vo chu01 trong nghién ctru
nay tuong dbi cao. Hon nita, voi nguon vo chudi doi dao
nhu hién nay thi day c6 thé noi la ngudn nguyén li¢u cod y
nghia 16n trong viée chiét xuit pectin.

Ham lugng protein chiém 0,5% la thap hon so voi
nghién ciu cta Debabandya Mohapatra, Sabyasachi
Mishra and Namrata Sutar (2009) [8], sy khac nhau nay c6
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thé do d6 chin va ban chit, dic tinh theo ving cta chudi.
Puong khir khong dang ké chi chiém 4,44 nén sé it giy
phéan 1 u’ng tao mau mui cho pectin thanh phim.

3.2. Téi wu héa qud trinh chiét xudt pectin tiv vé chuéi

Theo cac nghién ctu khao sat trude, chung t61 da chon
dugc dung mdi thich hop cho vi¢e chiét tach pectin 1a axit
citric va cac diéu kién thi nghiém, cac mirc yeu t6 dugc mod
ta & Bang 2.

Bing 2. Cic mirc ciia yéu t6 anh hieong

axit citric c6 ndng do ting dan. Két qua twong ty ciing dwoc
quan sat thdy boi Garna trong vi¢c khai thac ba tao pectin,
Mesbahi trong khai thac pectin tir bot cu cai dudong va la
cling nhu cdc nghién ctru cua Pagan va Ibarz vé qua trinh
chiét tach pectin tir bi tao [10].

Phan tich phuong sai ANOVA cua m6 hinh héi quy bac
mdt d6i véi ham lugng pectin, ta thu duge két qua trinh bay
6 Bang 4.

Bing 4. Bing phdn tich hoi quy gitta ham lwong pectin va cac
diéu kién chiét tach

Cic véu t anh Mikc cic yéu to Khodng e | Kizm dinh
yeu Mikc Mirc Mikc bién Céc bién | Caché | Mean p-value | iem cin
hréng . . N ia £ 1A £ F Value | Prob> | ynghia

du6i-1| cosd0 |trén+1| thién sohdiquy | sOb | Square F (0,05)
x1, Nhiét do (°C) 70 80 90 10 T, 599 2566138 [<0.0001|  +
x2, Thoi gian (phut) 60 80 100 20

X N X0 9,78 +
x3, Nong do AC (%) 5 7 9 2
L \ \ | X1 1,66 22,14 | 94905,05 |<0,0001 +
Thiét ke trén phan mém Design expert 7.1, ta thu dugc
ma tran thyc nghiém va to chire thi nghiém thi thu dugc két X2 0,19 0,30 1287,05 | 0,0008 +
qué nhu & Bang 3. X3 1,43 | 1633 |69988,34 [<0,0001]  +
Bing 3. Ma trgn thyc nghiém va két qua thi nghiém (TN) Xi2 0014 | WP12E | 648 0,1258 )
3 ’ -003
Nhiét d9, | Thoi gian, | Nong d¢ Ham lwgng
TN oC Dbt CA. % pectin, % Xi3 0,049 | 0,019 | 81,48 |0,0121 +

1 + + + 12,45 X23 -0,62 3,09 13232,63 (< 0,0001 +

2 - + + 9,12 xixaxs | -0,061 | 0,030 | 128,62 | 0,0077 +

3 + - + 134

4 R R N 9,88 Curvature 0,27 1148,18 0,0009 +

5 + + - 10,86 Ghi chu: +: ¢ nghia; -: khong cé nghia

6 + - 7,48 Duya vao cac két qua phén tich & Bang 4, ta tim duoc

7 + - - 9,08 phuong trinh hoéi quy c6 dang nhu sau:

8 - - -

5.0 Y= 9,78 + 1,66x1 + 0,19% + 1,43x + 0,049x5 — 0,62

s 0 0 0 9,42 X235 —0,061 XX2%3 (1)

10 0 0 0 9,43 o .
11 0 0 0 9.45 Gié tri “Curvature” 1a 0.0009<p = 0,05 cho thay mo

Dua vao s6 liéu & Bang 3, chiing ti xay dung dugc biéu
dd vé sy anh hudng cua cac bién doc 1ap nhu nhiét do, thoi
gian va ham lugng axit citric (AC) dén ham lugng pectin
thu nhan, két qua dugc thé hién ¢ Hinh 2.
A 1

a)b) c)
Hinh 2. Anh huong cia nhi¢t do (a), thoi gian (b)

va néng dé axit citric (c) dén ham luong pectin thu nhdan

Theo Hinh 2, c6 thé thiy rang khi ting nhiét do chiét
xuét (thoi gian va ndng d6 AC khong d6i) thi ham luong
pectin thu nhén ting 1én dang ké. Két qua nay tuong tu nhu
nghién ctru trude cia Garna khi chiét pectin tu ba tao [9].
Trong khi d6, thoi gian anh huéng khong nhidu dén ham
lugng pectin thu nhan. Nghién ciru nay ciing dugc khang
dinh tuong ty bdi Phatak va De Vries. Va cling theo Hinh
2, ham lugng pectin thu nhan ting khi chiét bang dung moi

hinh d3 chon 14 phu hop véi thuc nghiém khi tién hanh thi
nghiém.

_ He s6 hdi quy (R?) tim dugc 1a 1. Két qua nay cho thay
rang c6 100% so6 li¢u thuc nghi¢ém tuong thich véi s6 ligu
tién doan theo mo hinh.

Dua vao két qua phan tich hdi quy ¢ Bang 4 ta thay
nhiét do, thoi gian va nong d axit citric déu anh huong dén
qué trinh chiét tach pectin. Va két qua nay mot lan nira
khing dinh nhiét d6 1a yéu t5 anh huéng nhidu nhit dén
qué trinh chiét tich pectin, vi hé sd tuyét d6i b tuong tmg
clia n6 trong phuong trinh (1) 14 16n nhat. Két qua nay ciing
dung vai 1y thuyét va co thé dwoc giai thich nhu sau: Khi
ta tang nhiét ¢ thi kha nang hoa tan pectin s¢€ tdng lén do
d6 ham luong pectin thu nhan dugc s& ting. K&t qua nay
phu hop véi cac nghién cuu chiét tach pectin tir chanh cta
cac tac gia Masmoudi va dong tac gia [11].

Dé t6i wu hoa ham luong pectin, chung t6i st dung
phuong phap ham ki vong trén phan mém quy hoach thuc
nghiém Design expert 7.1. Két qua la ching t6i da tim dugc
diéu kién tbi wu dé chiét tich pectin 1a nhiét do 90°C, thoi
gian 60 phut, nong do AC 1a 9% va ham lugng pectin thu
nhan 1a 13,4%.

Céc d6 thi & Hinh 3 thé hién sy anh hudng cua timg cip
yéu to dén ham luong pectin thu nhén.
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Hinh 3. D6 thi biéu dién sw anh hiedng ciia tirmg cdp yéu 16 dén
ham lwongpec{in thu nhan. a. Nhiét do va thm gian; b. Nhiét do
va nong dé AC; c. Thoi gian va nong dé AC

3.3. Xdc dinh pectin va chi sé DE

Sau khi tim duoc diéu kién ti wu dé chiét tach pécrin,
chung t6i d 1am thi nghiém kiém chimg va ldy mau di phan
tich phé hong ngoai, so sanh véi mau chuin 1a pectin
thuong mai ctia hing HiMedia (An D¢). Két qua phan tich
duoc biéu dién ¢ Hinh 4.

3
El

(a)

Mons st

Hinh 4. Phé hong ngoai ciia mdu ghiét 1ir v6 chudi (a) va mdu
pectin chuan (b)

Theo két qua phan tich phd hong ngoai & Hinh 4 ta thiy,
c4 hai miu pectin chuan va pectin tir v chudi dugc hap thu &
nhidu budc séng giéng nhau va mirc d6 hap thu chénh léch
khong nhidu. Vi du nhu Peak xudt hién & ving 3600 —
2900cm thé hién nhom chirc —OH. Céc nhém methyl este
clia axit galacutronic O-CHs, trong d6 du kién hip thu ¢ bude
song 2930 cm!. Cac dinh peak & 1760 - 1745 va 1640 - 1620
cnr! thé hién nhom chiie este va nhom carboxylic ty do [12].

Theo céc tac gia Kacurakova et al va Cerna et al., cac
dinh peak quan sat duoc trong ving 1400 va 950 cm’

trong Ung vGi cic nhom chirc dién hinh cia axit
polygalacturonic [12]. Trong vung nay cac peak cua pectin
v6 chubi c6 mot sd diém khong tuong ddng véi pectin
chuén, diéu d6 cho thy trong pectin chiét tach con co chira
cac dan xuat khac ctia dwdng ngoai axit polygalacturonic.

bo hép thu cua mot 6 nhoém chue dac trung dugc trinh
bay ¢ Bang 4.

Bing 4. Mot s6 phé nhém chire ddc trieng ciia pectin

. Cuong d6 hap thu

. | S0 séng, - -
Nhoém chire em-! Pectin Pectin

chuan vo chuoi

Nhém -OH 3448 26.9 30.42
Nhoém este C=0 1743 49.42 40.69
Nhom cacboxyl COO- 1635 49.23 44 .83
Nhém -CH 1342 41.45 46.84

bé xac dinh chi $6 DE, ta dya vao cudng do hép thu
cua nhom este cacbonyl (CO=) tai budc song 1730-1760
cm ' va ciia nhom COO- hap thy & bude song 1600-1630
enr!. Két qua nay c6 duoc tir phan tich phd hong ngoai va
dugc biéu dién ¢ Bang 4. Dya vao cong thirc tinh chi sb
DE cua pectin & trén, chung toi xac dinh duoc chi s DE
clia mau pectin tir vo chudi 1a 47,58 va chi s6 DE ciia mau
pectin chuan 1a 50,1.
3.4. Nghién ciru tao mang bdo qudn mdn
3.4.1. Quy trinh tao mang bdo quan mdan

Mang alginate c6 do bén cao, do kéo cang 16n va tao gia
tri cam quan vé do bong t6t hon pectin tuy nhién alginate lai
¢6 d6 tham khi 16n, d& 1am bay hoi nudc ctia qua trong khi do,
pectin ¢6 do thim khi nhé hon alginate. Do d6 viéc két hop
gitra pectin va alginate s& cho mot mang c6 dic tinh tSt hon.
Sabina Galus va cong su di nghién ciru tao mang véi hdn hop
pectin-alginate ¢ cac ty 1€ khac nhau va theo doi cac tinh chat
cta mang. Két qua mang pectin-alginate vai ty 18 1:1 co do
bén va do kéo cing tot nhat. Bé day va do thim khi cia mang
nay thudc murc trung binh so véi cac ty 1€ khac [13]. Tham
khao tai li¢u trén chung t6i thir nghiém tao cdc mang pectin,
mang alginate va mang hdn hop pectin-alginate ty 18 1:1.

Nhing qua man vao dung dich tao mang nhu quy trinh
da néu ¢ trén, sau d6 d€ kho. Hinh anh qua man trudc va
sau khi bao mang dugc biéu dién & Hinh 5.

Hinh 5. Hinh anh qua mdn trude va sau khi bao mang

Nhin vao hinh anh & Hinh 5, ta c6 thé thiy ring cic qua
man dugc bao mang pectin, mang alginate hay mang hon
hop pectin — alginate déu c6 mau sic tuoi sang, bong hon
so v&i qua man khong bao mang do do6 viéc bao mang lam
tang gia tri cam quan cla qua man.

3.4.2. Khao sdt ton that khéi heong va trang thdi cam quan
cua qud man trong thoi gian bao quadn

Tbn thét khoi Iuvgng 1a mét chi ti€u quan trong thé hién
dd tuoi cia qua. Voi moi loai mang chung t6i chuan bi 5
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mau, sau hai ngay dem cén, danh gia cam quan 1di cho vao
bao quan tiép. Két qua, ti 16 ton thit khéi luong cua cac
mAu man dugc bao mang va mau ddi chimg trong thoi gian
bédo quan ¢ nhiét @6 28°C duoc trinh bay & dd thi Hinh 6.

25

R
/
=

0 . ‘ ‘ ‘ . . ‘
0 2 4 6 8 10 12 14 16
Thoi gian, ngay
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Hinh 6. Anh hiéng ciia cdc logi mang bao dén ton thit khoi
luwong cua qua mdn trong thoi gian bao quan

Tir két qua o Hinh 6 ta thdy rang mang pectin c6 kha
niang lam rao can hoi nudce tét hon so véi mang alginate.
Va sy két hop giira pectin va alginate s€ cho mang c6 kha
niang thim hoi nuge giam hon, didu nay cho thiy rang su
tuong tac cua cu tric mang gilta pectin va alginate diénra
t6t va tao nén mot mang dong bd. Két qua nay ciing phu
hop voi nghién ciru cuia Theo Guenter Kieckbusch [14]. Tw
ngdy bao quan thir 14 tr¢ di thi miu mang pectin lai c6 ton
that khdi lugng ting nhanh, cao hon so véi mang pectin —
alginate. C6 thé 1a do cubi qua trinh bao quan lugng nuéc
do qua trinh ho hép tao thanh nhiéu lam giam d¢ bén, lam
phan rd mang pectin con mang pectin — alginate do ¢6 do
bén t6t nén ton that khdi lwong van ting cham.

Va bang danh gia cam quan ching t6i thdy ring qua
man dugc bao mang co trang thai cam quan t6t hon so voi
mau dbi _ching trong thoi gian bao quan. Sau 6 ngay bao
quan, mau man d6i chimg bi mat nude nhiéu nén mém, MY
qua sim mau va bj sdu bén trong rudt, trong khi d6 cac mau
dugc bao mang thi c6 do cimg t6t hon, qua gitr dugc mau
sang hon va it bi sdu hon. Diéu nay co6 thé giai thich 1a do
qua man dugc bao mang ngan can duoc su thoat hoi nudc
nén qua gitr dugc dd cung tét, hon ntra man rat d& bi sau
[15], nén khi dugc bao mang tao méi trudng yém khi lam
{rc ché va tiéu diét cac tring sdu, ngin khong cho né phat
trién thanh sau duc pha hoai qua man. M?lu bao mang
pectin va mang pectin — alginate c6 do cimg t6t hon S0 VOi
mau mang alginate. Dy 14 két qua ctia sy khac nhau vé do
thim hut hoi nudc cua cac loai mang.

Nhu vay, tir két qua danh gia ton thit khdi luong cia
qué va danh gia cam quan, ching t6i da budc dau thim do
kha ning biao quan cla cac loai mang thi thiy rang mang
pectin va mang pectin-alginate c6 ddu hiéu tot trong qua
trinh bao quan. Day 1a két qua ban dau dé ta co thé tiép tuc
nghién ciru ti 1& phdi tron giita pectin va alginate dé tao

mang c6 dd bén co hoc, c6 dd tham hut khi va nude tot hon
dap tng dugc yéu cau bao quan trai cay.

4. Két luan

Qua thoi gian nghién ctru, ching t61 da xac dinh dugc
mot $6 thanh phén hoéa hoc cua vo chudi nhu protein, dudng
khur, ddc biét 1a da danh gia duoc lugng pectin trong vo
chudi 1a 15,4%. Mau pectin thu nhén dugc kiém tra béng
phuong phap phéan tlch phé hong ngoal va so sanh voi mau
pectin chuén. Chi s DE cua mau pectin tir vo chudi do
duogc 1a 47,58.

St dung phuong phap qui hoach thyc nghiém va tinh
toan két qua dya trén phan mém Design expert (phién ban
7.1 Trial, Stat-Easelnc., Minneapolis, USA), ching t6i da
tim duogc cac diéu kién t6i wu dé chiét tach pectin 1a nhiét
d6 90°C, thoi gian 60 phut, ndng 46 AC 1a 9% va ham
lugng pectin thu dugc & diéu kién nay 1a 13,4%.

Di thir nghiém tao dé bao quan man thi thay ring c6 thé
kéo dai thoi gian bao quan qua man dén 16 ngay ¢ didu
kién nhiét d6 28°C va trong thung x6p.
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