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TOm tat

Nghién ctru dugc thuc hién nham tim hiéu quy trinh thu nhan pectin c6 trong 14 swong sim,  Nhan 04/09/2024
sir dung acid citric & cac nong do (1, 3, 5, 7 va 9) % lam dung moéi dé ly trich pectin tir 14~ Puoc duyét 02/12/2024
suong sam; khao sét nong do ethanol (50, 60, 70, 80 va 90) % thich hop dé két toa pectin - Congbd  28/02/2025
tir 14 swong sam; khao sat nhiét do sdy (60, 65, 70, 75 va 80) °C dé thu nhan pectin va danh

gi4 kha ning tao dong cua pectin thu dwoc sau ly trich. Két qua nghién ciru cho thay, (1)

ndng d6 dung méi acid citric 3 % la tt nhat dé ly trich ham luong pectin dat 78,31 %; (2)  Tir khda

ethanol & ndng do 90 % Ia ndng d6 tét nhat dé do két taa pectin dat dugc 8,92 %; (3) nhiét | N
l4 swong sam, Tiliacora

d6 siy ¢ 80 °C 1a nhiét do thich hop dé thu nhan ham luong pectin dat 39,39 % va d6 am . .
) . triandra, ly trich, pectin,

san pham dat 76,74 %. Doi véi viéc danh gia su tao dong cua pectin, sir dung nudc ép cam

& gié tri pH = 6 tao ra thach c6 d6 nhét cao nhét dat 289.11cPs.
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su tao dong

1 M¢é dau cam, chanh, ca rdt, 1&, ca chua,. .. Dang protopectin khong

Pectin (xo tan trong nudc) 1 mot loai chit xo hoa tan
duoc tim thy tu nhién trong hoa qué. Pectin c6 kha ning
cai thién, ngan ngura hoic diéu tri cac rdi loan tiéu hda va
trao ddi chat. Khi tron véi nuéc trong rudt, pectin tao
thanh chét gidng nhu gel co thé giup di tiéu dé dang hon.
Pectin c6 trong thanh phan ciu tao mang té bao cua cac
loai thyc vat bac cao, phan b chir yéu ¢ cac bo phan nhur
qua, ci, 14, than. Trong mang té bao, pectin c6 mit & phién
gitra (Vi ham luong cao nhat) va ¢ vach té bao so cap.

Pectin ¢6 nhiéu & qua, ¢ hodc than ciy nhu: tio, man,

https://doi.org/10.55401/gdb1mk64

tan, ton tai chu yéu & thanh té bao dudi dang két hop Voi
polysaccharide araban. Dang hoa tan cua pectin, ton tai
chu yéu & dich té bao.

bac tinh quan trong cua pectin la c6 kha nang tao gel,
vi vdy n6 duoc tng dung phd bién trong cong nghé san
xuit mat, keo. Kha ning tao gel cua pectin tiy thudc
ngudn pectin, mirc d6 methoxyl héa va phan tir luong
clia pectin, va dwoc tng dung nhiéu trong linh vuc thuc
pham. Pectin 12 mot chét c6 kha ning hydrat héa cao,

pectin ¢ thé bi két tua voi ruou, axeton, ete hoic
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benzen. Dung dich pectin c6 tinh keo cao, d§ nhét va
d6 bén cua keo 16n. Pectin tinh ché c6 dang chat bot
trang hodc hoi vang hodc mau xam nhat, va tan trong
nuéec [4].

Cay suong sam (SS) con goi la suong sam tron, day
xanh leo, ddy xanh ba nhi, xanh tam, sdm sam; la mot
loai thuc vat c6 hoa c6 nguon goc ban dia tai Dong
Nam A va duoc dung trong am thuc cua mot sé qudc
gia nhu Thai Lan, Lao, Viét Nam, .... SS thuong moc
trong rung, trén nai da voi, téi dd cao 300 m, tai Viét
Nam phan bé nhiéu & cé4c tinh Nam Bo. Nguoi dan ¢
cac ving nay thuong ding 14 SS 1am rau dé an, hoic
ché bién ra thuc pham dang thach. Thach dwoc ché
bién tir 1a SS c¢6 tinh mat, céng ning nhuan trang, ha
nhiét d6 co thé, giai doc,..., mang lai stc khoe tét cho
con nguoi [4].

Théng qua nhing nghién ctu trude d6 [4,1,3] cac yéu
t6 v& dung moi, nhiét do va ethanol déu anh hudng dén
hiéu qua trich ly pectin. Muc tiéu cta nghién ctru dugc
dé ra gdbm (1) khao sat ndng d6 dung méi acid citric
thich hop st dung trong quy trinh trich ly pectin tur &
SS, (2) khao sét nhiét do siy thich hop cho viéc thu
nhan pectin trong quy trinh trich ly, (3) khao sat nong
d6 ethanol thich hop dung dé két tua pectin trong quy
trinh ly trich pectin tir 14 SS va (4) danh gia kha nang

tao dong cua pectin thu nhan duoc.
2 Vit ligu va phuong phap nghién ctru

2.1 Vit liéu

Quy trinh trich ly pectin tir 14 SS dya theo tai liéu tham
khao s6 1: mau sau khi dugc thu gom, tién hanh tuyén
chon nhiing 4 gia con nguyén ven, rira bang nudc hoic
lau con sat khuén, dé rao. Sau do, dem can ldy 20 g cho
1 nghiém thirc, cit nho cho vao may xay nhuyén cho

vao cc thém vao 400 mL acid citric theo ndng do (1,
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3,5, 7 va 9) % va khuay déu. Tiép theo, cho vao bé diéu
nhiét dun véi nhiét do 90 °C trong vong 60 phut. Lay
ra dé ngudi va loc qua vai loc dé loai bo phan xé4c. Cho
C2HsOH véi céac gia tri (50, 60, 70, 80 va 90) % ngam
mau trong khoang 12 gio dén 24 gio tao taa pectin, tién
hanh ly tam & nhiét do 4 °C va 4 000 vong/ phut dé thu
tua bo dich loc, tia duoc dem say ¢ nhiét d6 khac nhau
(60, 65, 70, 75C va 80) °C. Trich ly duoc pectin thanh
pham tir 14 SS.
2.2.2 Khao séat nong do dung mdi acid citric sir dung
trong quy trinh trich ly pectin tir 14 SS
Thi nghiém duoc bé tri gdm 1 nhan tb vai 5 nghiém
thirc 1a cac nong d6 dung mdi acid citric (1, 3,5, 7, 9)
%, mdi nghiém thiic 3 1an lap lai. Mai nghiém thuc st
dung 20 g 14 SS duoc xay nhuyén, sau d6 bd sung acid
citric (1, 3, 5, 7 va 9) % va cho vao bé diéu nhiét dun
Vv6i nhiét d6 90 °C trong vong 60 phut. Ly ra dé ngui
va loc qua vai loc dé loai bo phan xéc. Tiép tuc cho
C2HsOH 50 % ngam mau trong khoang 24 gid dé tao
taa pectin, va tién hanh ly tim & nhiét do 4 °C va 4 000
vong/ phit dé thu taa, va taa duge dem sdy & nhiét do
60 °C trong 48 gid. San pham bot pectin thanh pham
duoc thu nhan.
Chi tiéu theo doi: ham lugng pectin thu dugc (%). Xac
dinh ham lwgng pectin trong nguyén liéu, theo céng thic
Ham lwong pectin (% )

_ khoi lwgng pectin sau trich ly

khéi lwong miu ban dau
x 100
Ghi nhan mau sic caa pectin thu duoc.
2.2.3 Khao sat ndng do ethanol (CoHsOH) dung dé két
tua pectin trong quy trinh trich ly pectin tir 14 SS
Thi nghiém duoc b tri gdm 1 nhan t6 véi 5 nghiém
thirc mdi nghiém thuc 3 1an Iap lai. M&i nghiém thic

strdung 20 g 14 SS véi ndng dd (%) dung méi acid citric
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t6t nhat cho viéc trich ly tir thi nghiém 1. Nong do
C2HsOH dung dé két taa pectin trong quy trinh tir (50,
60, 70, 80 dén 90) %. Ngam mau trong khoang 24 gio
tao tua pectin, tién hanh ly tam & nhiét d6 4 °C va 4 000
vong/ phiit dé thu tua bo dich loc, tua duge dem say &
nhiét d6 60 °C trong 48 gio. San pham bot pectin thanh
pham duoc thu nhan.

Chi tiéu theo ddi: ham lugng pectin thu dugc (%). Xac
dinh ham lugng pectin trong nguyén liéu, theo cong
thac

Ham lwgng pectin (% )

_ khdi lwgng pectin sau trich ly

khéi Iwong miu ban dau
x 100
Ghi nhan d6 dac, d6 sach cua pectin thu duoc.
2.2.4 Khao sét nhiét o siy dé thu pectin
Thi nghiém duoc b tri gdbm 1 nhan t6 véi 5 nghiém
thirc mdi nghiém thtc 3 1an Iap lai. M&i nghiém thic
sir dung 20 g 14 SS véi nong dd dung méi acid citric
thich hop tir thi nghiém 1 va nong do C;HsOH thich
hop tir thi nghiém 2. Nhiét do siy (60, 65, 70, 75 va 80)
°C trong 24 gio dé thu pectin.
Chi tiéu theo doi: Ham lugng pectin thu dugc (%). X&c
dinh ham lugng pectin trong nguyén liéu, theo cong
thac
Ham lwgng pectin (% )

_ khéi lwong pectin sau trich ly

khéi lwong maiu ban dau
x 100
Do 4m cua pectin thu dugc (%). Ghi nhan mau sic cua
pectin thu dugc.
2.2.5 Panh gia kha nang tao dong ctia pectin thu dugc
B& tri thi nghiém véi mét nhan t6, 3 nghiém thic va 5
1an 13p lai. M&i nghiém thirc sir dung 50 g bot pectin

thu nhan dugc tir thi nghiém 3 véi 50 mL nuéc ép cam.

Dé ¢ nhiét do 4 °C véi pH cua dung dich can tao dong
dugc diéu chinh tir 4, 5 va 6 bang acid citric.

Chi tiéu theo doi: d nhot cua thach (cPs). Ghi nhan
mau sic, va mui vi cua thach thu duoc.

2.3 Phuong phap xu 1y s6 liéu

S liéu cua thi nghiém dwoc xir Ii bang chuong trinh
Microsoft Excel va bang phan mém théng ké SPSS. Phan
tich phuong sai (ANOVA) dé phat hién su khéc biét giita
cac nghiém thirc, so sanh céc gid tri trung binh bang kiém

dinh Duncan ¢ muc y nghia 5 % hoac 1 %.
3 Két qua va thao luan

3.1 Két qua khao sat ndng do dung méi acid citric sir
dung trong quy trinh ly trich pectin tir 1a SS

Qua qua trinh ly trich pectin tir nguyén liéu ban dau la
I& SS thi pectin thd thu nhan dugc c6 dang sét, mau
vang va dua vao khdi lugng sau khi thu nhan, da tinh
dugc ham lugng pectin va két qua duoc trinh bay trong
Bang 1.

Bang 1 Ham luong pectin thu dwoc tir nhitng nong d6 dung
mdi khéac nhau.

Nong dé dung moi acid _
citric (%) Ham lwong pectin (%)
! 35,06°
3 78,322
> 68,49°
! 15,189
° 38,05°
F **
v o) 788

S6 liéu trong bang la trung binh cua 3 lan lap lai, trong
cling mot ¢t cac sé mang chir s6 mii gidng nhau thi

khong khéc biét co y nghia thong ké 1% (**)

Qua két qua trén nhan thay rang ham lugng pectin thu

duoc khac nhau Ia do nong do dung méi thay doi lam cho
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pectin trong té bao khéng phan tach. Pectin ¢ thé thu
duoc nhiéu nhat & nong d6 dung mdi acid citric 3 % két
qua nay s& duoc tng dung vao cac thi nghiém tiép theo.

Ham luong pectin duoc chiét xuat tir 20 g 14 SS dao
dong tir 15,18 % dén 78,32 %. Ham luong pectin thu
dugc cao nhat khi thyc hién chiét mau véi nong do
dung méi 3 % (78,32 %), ham lugng pectin thu dugc
trong viéc ly trich 1a kha cao so vai nhirng nghién cuiu
khac, nhu d6i vai nghién ciru [4], véi ndng do 5 % dung
mdi acid citric chi dat 15,48 % va ddi véi nghién cau
[2], véi ndng do 5 % dung moi acid citric cling chi dat
két qua 10,9 %. Theo tai liéu [2], ndng d acid citric 1a
9 % thu dugc ham lugng pectin 1a 13,4 % trong khi két
qua nghién ctiru & ndéng dd acid citric 14 3 % thu duoc
ham lugng pectin 1a 78,32 % véi nong do acid citric
thip hon cac nghién ciru khac nhung trich ly ham lugng

pectin thu dugc cao hon.

Hinh 1 Pectin thu duoc sau khi ly trich & cac ndng do
dung moi (3,5va7) %

3.2 Két qua khao sat nong do C,HsOH dung dé két tia
pectin trong quy trinh ly trich pectin tir 14 SS

Nghién cau da tién hanh khao sat nong do C,HsOH
dung dé tua pectin trong quy trinh ly trich. Sau khi
loc lay dich, cho C,HsOH vao taa ¢ cac nong dé (50,
60, 70, 80 va 90) % thi nhan thiy & ndng d6 90 % thu
dugc pectin nhidu nhit va két qua duoc ghi nhan &

Bang 2.
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Bang 2 Ham lugng pectin thu dugc & nhitng ndng do
C2HsOH khac nhau

Ndng d§ C2HsOH (%) Ham lugng pectin

(%)

50 0,56°

60 1,505

0 3,110

80 4,90°

90 8,92°

F s

cv 7,80 %

S lieu trong bang 1a trung binh cua 3 1an Iap lai, trong
cling mot cot cac sb mang chir sé mil giéng nhau thi
khong khac biét c6 ¥ nghia thong ké 1 % (**)

Hinh 2 Két qua taa pectin vgi C2H50H & c4c ndng do
khéc nhau. A: Tua pectin & ndng d6 90 %; B: Tua pectin &
ndng d6 80 %; C: Tua pectin & ndng do 70 %; D: Tua
pectin & nong d6 60 % ; E: Tua pectin ¢ nong do 50 % ;
Qua Bang 2 c6 thé thy, ham lugng pectin cua céc
nghiém thirc khac biét c6 ¥ nghia théng ké & mic 1 %
Ham luong pectin bién thién tir (0,56-8,92) %. Ham
luong thu hdi pectin & ndng d6 ethanol 90 % cao hon
S0 Vai tat ca cac nghiém thirc con lai. Nong do ethanol
90% cho ham luwong pectin taa nhiéu nhat dat 8,92 %,
dbi voi nhitng ndng do con lai twong déng nhau va c6
su giam dan. Nong do ethanol 80 % ham lugng pectin
thu duoc 1a 4,90 %. Tai ndng do6 ethanol 70 % va 60 %
cho ham Iuong pectin sau khi taa 1a 3,11 % va 1,52 %,
dbi voi ndng @6 50 % cho ti 1¢ pectin thip nhét so véi

nhirng nghiém thic con lai.
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Ham lugng pectin duoc chiét xuat tir 20 g 4 SS dao
dong tir 0,56 % dén 8,92 %. Hiéu suat thu hdi ham
lwong pectin cao nhit khi thuc hién chiét mau véi nong
d6 ethanol 90 % 1a 8,92 %. Khi thuc hién tua pectin vai
nong do ethanol cang cao, (> 80 %) thi ham lugng
pectin dugc tiia cao hon va két qua nay tuong tu nhu
két qua thu nhan pectin cua nghién ctu [1, 4]. Theo [1],
khi taa pectin véi nong do ethanol I6n hon 80 % ham
luong pectin duoc taa la cao nhat, twong tu két qua dé
tai stir dung con 90 % ciing thu duoc tua pectin 1a cao
nhat.

3.3 Két qua khao sat nhiét do say dé thu nhan pectin
trong quy trinh ly trich

Nong do dung moi 3 % tt nhat duoc lya chon tir thi
nghiém 1 lam diéu kién thyuc hién ly trich pectin, va
khao sat nhiét do siy dé thu nhan pectin thich hop trong
quy trinh. Két qua ham luong pectin thu dwoc va do 4m
cuia pectin sau khi say duoc trinh bay & Bang 3.

Bang 3 D6 4m va ham lugng pectin thu nhan duoc sau khi

sdy

Nhiét dd (°C) Ham lugng P am ciaa
pectin (%0) pectin (%)
60 7,59° 99,26°
65 13,42%¢ 95,202
70 14,17%¢ 85,90P
75 25,23P 84,95P
80 39,392 76,74°¢

F *x s
CV (%) 23,29 3.43

S6 ligu trong bang 1a trung binh cua 3 1an Iap lai, trong
cling mot cot cac sé mang chir sé mii gidng nhau thi
khong khac biét co y nghia thdng ké 1% (**)

Qua Bang 3 c6 thé thay ham lugng pectin cua cac
nghiém thic khac biét c6 y nghia ¢ mic y nghia 1 %.
Ham luong pectin bién thién tir (7,59-39,39) % dong

thoi d6 am cua pectin sau siy ciing bién thién tur
76,74 % dén 99,26 % va c6 hé sb bién thién Ia 3,43 %.
Két qua thi nghiém cho thdy & nhiét d6 80 °C ham
luong pectin thu dugc cao hon so véi tat ca cac nghiém
thirc con lai, trong khi d6 am cua la SS sau say dat ti lé
thap nhat. Nguoc lai, nhiét 6 siy 60 °C va 65 °C cho
ra mau c6 d6 am khé cao (tir 95,20 % - 99,26 %), &
nhiét do say 70 °C 14 SS dat do am 12 85,89 % va o nhiét
do say 75 °C 1a SS dat d6 am 84,95 % , ddi véi nhiét do
say 1a 80 °C cho ra do am thap hon so véi nhiing nhiét
d6 con lai va dat 76,74 %. Ham luong pectin thu nhan
dugc, 6 nhiét @6 80 °C cho ham lugng pectin cao hon
so véi nhitng nhiét do con lai dat 39,39 %. Nhiét do siy
75 °C ham lugng pectin dat 25,23 % , ¢ nhiét 46 70 °C
va 65 °C cho ham luong pectin twong dbi dat 1a 14,17
% va 13,42 %, va vé6i nhiét do sy 60 °C ham luong
pectin thu duoc 1a thip nhét 7,59 %.

Dbi vai viéc pectin bing cach thay doi nhiét do sdy la
mot trong nhitng phuong phap mai nham ting thém kha
nang thu hdi pectin dugc nhiéu hon. Thu nhan pectin
khi nhiét do sdy thap thi d6 4m con lai trong 14 SS cao
va két qua ham luong pectin thu dugc thap. Do do, &
nhiét d6 sdy cang thap thi ham lugng nudc con ton tai
trong mau kha nhiéu dan dén d6 am trong mau cao lam
giam ham lugng cta pectin thu nhan sau ly trich. Ham
lugng pectin dugc chiét xuat tir 20 g 14 SS dao dong tir
7,59 % dén 39,39 %. Ham lugng pectin thu duoc cao
nhét khi thuc hién ly trich 12 39,39 %. Két qua dat
dugc cao hon so vai nghién cau [2], véi ham lugng
pectin thu nhan dugc dat 18,58 %.

3.4 Két qua danh gia kha nang tao dong cua pectin thu
nhan duoc

Sau khi thu nhan dugc pecin tir viéc trich ly ¢ cac thi
nghiém trén, tién hanh dem phdi tron pectin véi nudc
ép cam, sau d6 dem hdn hop di do do nhét bang may
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do d6 nhét va ghi nhan két qua nhu Hinh 4 va Bang 4
dé danh gia kha ning tao dong ctia san pham pectin thu
duoc.

Bang 4 Két qua do do dong dic cua pectin & nhiing

gia tri pH khéc nhau

pH Do nhat ( cPs)
4 84,08°
5 93,98°
6 289,112
F **
cv 27,20%

S liéu trong bang la trung binh cua 3 1an I3p lai, trong
cling mot cot cac sé mang chir sé mii gidng nhau thi
khong khac biét c6 y nghia thong ké 1 % (**)

Tir két qua Bang 4 nhan thay rang su tao dong cua pectin
& cac nghiém thirc khac biét co y nghia & muc y nghia 1
% Ham luong pectin bién thién tir (84,08-289,11) cPs.
Ham lugng thu hdi pectin ¢ gia tri pH = 6 cho két qua
tao déng tot hon so vai cac nghiém thirc con lai. Do nhét
cta thach do dugc ¢ pH = 6 cho két qua cao nhat dat
289,11 cPs , ddi véi pH = 4 va pH = 5 cho két qua do
nhét cua thach 1a 84,08 cPs va 93,98 cPs.

Viéc phdi tron pectin thu dwoc véi nudc ép tir cam cho
thiy voi pH = 6 su tao dong dién ra tét hon so v6i pH
& hai gia tri 4 va 5. Qua viéc quan sat mau sic cua thach
thu dugc tir cAc nghiém thuc twong (ng véi cac gia tri

pH, thi thach & gia trih pH = 6 ¢6 mau vang duc, dang

Tai liéu tham khao
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sét nhiéu, c6 mui thom nhe. COn s pH=4vapH =5

thi mau c6 mau vang nhat, dang sét it va vi chua.

Hinh 3.4 Mau pectin phdi tron voi nuéc ép cam

1: Pectin phéi tron véi nude cam ¢ pH = 4;

2: Pectin phdi tron véi nuéc cam ¢ pH = 5;

3: Pectin phdi tron véi nuéc cam ¢ pH = 6;

AB,C: Mau sic caa hdn hop ¢ pH = 6.

4 Két luan
Qua qua trinh ly trich pectin tir 14 SS, da thu duoc cac
két qua nhu sau: Nong do dung mdi acid citric 3 % la
thich hop dé thuc hién viéc ly trich pectin tir 14 SS véi
ham lugng pectin dat duoc 1a 78,31 %. Ndng do
C2HsOH 12 90% gitp thu hoéi nhiéu khbi lwong pectin
sau khi taa tét nhat voi két qua 1a 8.92%. Nhiét do siy
pht hop dé thu nhan pectin 1a 80°C dat ham lugng 39,39
% va voi d6 am dat 76,74 %. Gia tri pH = 6 gilp cho
Viéc tao dong cua pectin thu dugc véi nude cam c6 do

nhét cao nhat 289,11 cPs so véi cac gia tri pH khac.
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Evaluation of the pectin extraction and coagulation processes from green grass jelly

(Tiliacora triandra)
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Abstract Surveying the process of extracting pectin from green grass jelly (Tiliacora triandra) and evaluating the
coagulation of the obtained pectin was carried out at the laboratory of the Department of Biotechnology and Plant
Protection, Faculty of Agriculture and Food Technology, Tien Giang University. The study investigated (1)
different citric acid concentrations (1, 3, 5, 7 and 9) % used as a solvent to extract pectin from green grass jelly; (2)
ethanol concentrations (50, 60, 70, 80 and 90) % to precipitate pectin from green grass jelly; (3) drying temperature
(60, 65, 70, 75 and 80) °C to obtain pectin and (4) coagulation ability of pectin obtained after extraction. The results
showed that the solvent concentration of 3 % citric acid yielded a content of pectin extraction of 78.31 %; the
ethanol concentration of 90 % yielded pectin precipitation of 8.92 % . The drying temperature at 80 °C is
appropriate to obtain pectin content of 39.39 % with product moisture of 76,74 %. In terms of pectin coagulation,

orange juice at pH = 6 produced jelly with the highest viscosity (289.11 cPs).
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