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Muc tiéu: Khdo sat anh hwdng clia cac diéu kién trich ly dén hiéu suét thu hoi pectin va
dac tinh cla pectin thu dwoc tr vé chanh day tim (Passiflora edulis Sims.) v&i phwong
phép trich ly bang acid citric (AE) va phwong phap trich ly bang acid citric cé sy hd tro
clia s6ng siéu am (UA).

Phwong phap: Phuong phap AE dwoc thwe hién trong bé dn nhiét va phwong phap UA
dwoc thwe hién bang thiét bj siéu am. Pectin dwoc mang di sdy dé tinh hiéu suét thu hdi.
Xac dinh ham lwvgng methoxyl MeO%, mat dé ester hdéa DE% va ham lwgng anhydrous
uronic acid AUA% bang phuwong phap chuan dé véi NaOH. Xac dinh cac nhdm chire va
cac vling cau tric ddc trung cla pectin bang may quang phd FTIR. Hinh thai pectin duwoc
xac dinh théng qua chup cat I&p bang kinh hién vi dién t& quét SEM.

Két qua: Phwong phap AE cho hiéu suét thu hdi pectin cao nhat 23,83% véi ty 18 nguyén
liéu va dung mai 1:20 g/mL, ndng dé acid citric 5%, trich ly & 90°C trong 120 phat, pectin
thu dwoc cé ham lvong AUA 1a 86,77%. Phuwong phap UA cé hiéu suat thu héi pectin
cao nhét 12,02% véi thdi gian siéu am 5 phat, nhiét do trich ly 60°C, ham lwong AUA 1a
90,35%. Pectin thu dwoc & ca 2 phwong phap déu la pectin methoxyl cao cé hinh thai
va cAu tric twong tw véi pectin thwong mai.

Két luan: Phwong phap AE cho hiéu suét thu hoi pectin cao hon nhung dé tinh khiét
thap hon. Pectin thu dwoc cé tiém nang thay thé pectin thwong mai.

Tirkhoa: pectin, vo chanh day tim, trich ly, acid citric, siéu am.

EVALUATION THE IMPACT OF EXTRACTION METHODS ON
YIELD AND PROPERTIES OF PECTIN FROM PURPLE
PASSION FRUIT PEEL (Passiflora edulis Sims.)

ABSTRACT

Aims: To investigate the influence of extraction conditions on the pectin recovery
efficiency and properties of pectin from purple passion fruit peel (Passiflora edulis Sims.)
by citric acid extraction (AE) and citric acid extraction with ultrasonic assistance (UA).

Methods: AE was performed in a thermostatic bath while the UA used an ultrasonic bath.
Pectin was dried to calculate the recovery yields. Methoxyl content MeO%, degree of
esterification density DE%, and anhydrous uronic acid content AUA% were determined
by titration with NaOH. The functional groups and structural regions of pectin were
determined by FTIR. The morphology of pectin was evaluated by scanning electron
microscopy (SEM).

Results: AE achieved the highest pectin recovery efficiency of 23.83% with the ratio of
raw material and solvent 1:20 g/mL, citric acid concentration 5%, extraction at 90°C for
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120 minutes, and the resulting pectin had an AUA content of 86.77%. UA gave the
highest pectin yield of 12.02% with an ultrasonic time of 5 minutes, extraction
temperature of 60°C, and AUA content of 90.35%. The pectin obtained by both methods
was high methoxyl pectin with similar morphology and structure to commercial pectin.

Conclusion: The AE method gave a higher pectin recovery efficiency but lower purity
than the UA one. The resulting pectin has the potential to replace commercial pectin.

Keywaords: pectin, passion fruit peel, extract, acid citric, ultrasonic.

I. PAT VAN DE

Chat xo trong ché do an udéng mang
lai nhiéu loi ich ddi véi stic khoe bao gom
giam nguy co mac bénh tim mach, ung
thu rudt két va dai thao duong type 2 [1].
Pectin 12 chit xo hoa tan phd bién co
trong rau va trai cay. Mot s nghién ctru
da cho thdy ché d6 an c6 nhiéu chat xo
hoa tan s& gitp qua trinh tiéu hoa va hip
thu & rudt non dién ra 1au hon va kha nang
hap thy chat béo, cholesterol va duong
don nhu glucose va fructose cling s€
giam. Ngoai ra, chit xo hoa tan dugc xem
1a prebiotic giup tao diéu kién cho sy phat
trién ctia probiotics, tir d6 mang lai nhiéu
loi ich cho suc khoe [2]. Trong cong
nghiép ché bién rau qua, cac san pham
phu nhu vé, hat dugc tao ra voi s6 luong
16n. Nhiing san pham phu nay chira ndng
dd cao cac thanh phﬁn hoat tinh sinh hoc
nhu chét chéng oxy hoa, sic td, protein,
tinh dau, enzyme va chat xo [3]. Trong
d6, pectin 1a mot trong nhimg chat co loi
phé bién nhat. Do d6, viéc cai thién qua
trinh trich ly va thu hoi pectin 1a rat quan
trong dé tan dung tbi da cac phu pham nay
[4]. ‘

Nhu cau stir dung chanh day ngay cang
tang hang nim va duoc trong rong rdi &
nhiéu qudc gia trén thé gioi. Thit qua

chanh day thu:(‘mg duogc st dung dé lam
nuc trai cay va mat [5]. Trong qua trinh
san xuat nay, nhiéu san pham phu duogc
tao ra, dac biét 1a vo, chiém khoang 50 —
60% tong khdi lwong qua chanh day.
Céch sur dung va nang cao gié tri cua vo
chanh day da thu hat dugc nhiéu sy quan
tam [6]. Hién nay, ngudn chinh dé san
XUit pectin thuong mai thuong 13 b3 tao
va vo cam quyt [7]. Trong khi do, vo
chanh day 1a ngudn nguyén liéu ddi dao
va ré, luong phu pham nay ngay cang
tang do dién tich trng va cac nha may
ché bién san pham tir chanh day ting
truong nhanh [8]. Vo chanh day chira mot
luong 16n cac hop chat hoat tinh sinh hoc
va polysaccharides, chang han nhu pectin
[9]. Theo Cuc Tréng trot - B6 Néng
nghiép va Phét trién néng thon, hét nim
2022, tong dién tich chanh leo ca nuéc dat
khoang 9,5 nghin hecta, ning suat binh
quéan dat 191-226 ta/ha. Vi vay, viéc tan
dung ngudn phu pham dé trich ly pectin
tir vo chanh day s& vira tao ra san pham
c6 gia tri tng dung trong céng nghiép
thuc pham va duoc pham, gia tang gid tri
tir phu pham chanh day nham nang cao
gia tri kinh té tuan hoan, vira gop phan
giai quyét van dé moi truong.

II. PHUONG PHAP NGHIEN CUU

2.1. Vat li¢u nghién caru

Nguyén li¢u gom chanh day duoc thu
nhén tr Farm DNTP - Cong ty C6 phan
dau tu Nong nghiép DNTP, Nong truong

1/5 xa Eakpam, huyén Cumga, tinh
Daklak. Hoa chat sur dung bao gom: Acid
citric, ethanol 96%, nudc cat, NaOH, HCI.
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2.2. Phwong phdp trich ly Pectin
2.2.1. So ché nguyén lieu

Chanh day duoc so che bang cach ria
sach va loai bo thit,qué. V6 sau khi so che
duoc cho vao tua say ¢ nhiét do 60°C dén

do 4m 10,30% va bao quan trong binh it
am. Sau d6, mau dugc nghién nho va ray
qua sang c6 kich thudc 0,25 mm.

2.2.2. Phuong phdp trich ly pectin bang acid citric ¢ nhiér dg cao

Trich ly pectin theo quy trinh cua
Ranganna va cong su (2001) véi mot sd
bién d6i [11]. Can chinh xé4c khoang 10g
mau kho dem xay nhuyén, sau d6 acid hoa
bang acid citric (2%, 5%, 8%, 11%.) voi
ti 1 nguyén li¢éu/dung méi (1:10, 1:15,
1:20, 1:25 g/mL) & nhiét do (75, 85, 90,
95°C) khudy trong bé 6n nhiét trong
khoang thoi gian (60, 80, 100, 120, 150,
180 phut). Huyén phu sau d6 duoc loc
bang vai dé tach ba ran. Dich trich ly qua

loc dwoc két tua bing mot lugng ethanol
96% Vol. (ti 1 thé tich dung dich trich
ly/ethanol 1a 1:1 (v/v), khudy nhe va giir
trong vong 30 phut. Sau d6 hon hop duoc
loc va pectin trich ly dugc rira bang mot
lwong tdi thiéu ethanol 96% Vol. (ria 2
lan). Say pectin trong tu say & nhiét do
55°C cho dén khéi lwong khong ddi. Cudi
cung thu duoc pectin va dem xay, kiém
tra d6 am.

2.2.3. Phurong phdp trich ly pectin bang acid citric ¢ sw hé tror song siéu am

Trich ly pectin bang acid két hop siéu
am dugc thyuc hién theo phuong phap cua
Oliveira va cong su (2016) véi mot sb
bién doi [12]. Can chinh xac khoang 10g
mau kho dem xay nhuyén, sau d6 acid hoa
bang acid citric 5%, ty 1& nguyén liéu/
dung mdi 1:20 (m/v), trich ly & nhiét do
(50, 60, 70, 80°C) bang thiét bj siéu am
(Elmasonic S, buc) trong khoang thoi
gian (5, 10, 15, 20 pht), céng suat siéu
am 550W. Huyén phu sau d6 duoc loc
2.2.4. Xdc dinh hiéu sudt trich ly pectin

Bot pectin kho thu duoc dem di can dé
danh gia hidu suat.

MP

Yf% = x 100%

v

2.3. Xdc dinh dac tinh cua pectin

bang vai dé tach ba ran. Dich trich ly qua
loc dugc két tua bang mot lugng ethanol
96%Vol. (ti 1¢ thé tich dung dich trich
ly/ethanol 1a 1:1 (v/v), khudy nhe va giir
trong vong 30 phut. Sau d6 hon hop duoc
loc va pectin trich ly duoc rira bang mot
luong téi thiéu ethanol 96% Vol.(ria 2
lan). Say pectin trong tu sdy & nhiét do
55°C cho dén khdi lugng khong ddi. Cudi
cung thu duoc pectin va dem xay, kiém
tra do am.

Trong d6: Yr la hiéu suat trich ly
pectin dya trén khoi lugng vo khé My (trur
am) va My la khoi luong pectin kho (trur
am).

a) Xdc dinh ham lwong methoxyl MeO%, mdt do ester hda DE%, AUAY%

Phuong phap xac dinh MeO% va
DE% ké thira tir nghién ciru cua Castillo-
Israel va cong su (2015) [13]. Cén chinh
xac khoang 0,1 g pectin cho vao binh nén
250 mL va thém 1 mL ethanol 99% Vol.
Thém 0,5 g natri clorua va 60 mL nudc
cat va dun nong trong ndi cach thay trong

46

30 phat ¢ 45°C. Cudi cung, thém 2 giot
d6 phenol vao va chuan d6 dung dich
bang NaOH 0,05N. Sur két thdc chuan do
duoc biéu thi bang su xuat hién mau tim
va thé tich chuan do duoc ghi lai (V1, mL).
Thém 25 mL NaOH 0,25N vao dung dich
va tron ky. Dung dich duoc gitr trong binh
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c6 nit day ¢ nhiét do phong trong 30 phut.
Sau d6, thém 25 mL HC1 0,25N va chuan
d6 bang NaOH 0,IN (V2, mL) cho dén
khi quan sat thdy mau tim. Sau 6, MeO
va DE duoc tinh theo sau:

V,.0,1.31
MeO = ——""-.100
m
DE=—"2_ 100
V, +V,

b) Xdc dinh ddc diém cau tric pectin

Phuong phap FTIR su dung nham
muc dich xac dinh va doi Chiég cac nhom
chac chinh ¢ trong pectin, dong thoi so
sdnh vai pectin thuwong mai. Cac mau
dugc dung trong binh trang thay tinh cé
chua silicagel khan trudce khi phéan tich.
¢) Xac dinh déc d@iém hinh thai pectin

Hinh thai cua bot pectin duoc phan
tich dua trén kinh hién vi dién tuor quét
SEM (JSM-1T200 - JEOL). Pectin trich ly
tir vo chanh day duoc sang qua ludi loc
2.4. Phwong phdp xir i s ligu

Trong nghién ctru nay, té:[ ca cac thi
nghiém duoc lap lai 3 lan. Két qua dugc
trinh bay dudi dang gia tri trung binh +
SD (sai s0 %). Tat ca dix liéu dugc phan
tich phuong sai mot yeu to (ANOVA) véi

I11. KET QUA VA BAN LUAN

B 0,1.(V, +V,).176
- m ‘

Trong do: 31: khéi lugng phan tir cua
nhom methoxyl; 176: khoi luong phan tir
cua acid anhydrouronic; V1,V2: lan luot la
the tich s dung cho phép chuan d¢ thir
nhat va thtr hai (mL); m: khéi lugng mau
su dung (mg).

AUA 100

Phé FTIR dugc ghi lai bang cach sir dung
phu kién ATR da nang trén mot may
quang pho FTIR (Bruker Tensor 27 FT-
IR Spectrometer) véi pham vi sb séng tur
4000 dén 400 cm™ va do phan giai do 1a
4cm?,

dé kich thudc cac hat ddng déu trudc khi
dugc dua vao may do. Anh SEM dugc
chup dudi dién ap gia téc 20kV, 46 phong
dai tir 100 t6i 500 lan.

muc ¥ nghia théng ké p < 0,05 ‘dé danh
gid su khéac biét, st dung phan mém
Microsoft Excel 2010.

3.1. Khao sat anh hwong ciia diéu kién trich ly dén higu suit thu hoi pectin bang

phwong phap sir dung acid citric

3.1.1. Anh huong cua ty 1é nguyén lidu/ dung méi dén hiéu suat thu héi pectin .

Dua vao phuong phap xac dinh ¢ muc
2.2.2 ta thu dwoc két qua chi ra & Hinh 1.
Thi nghiém khao sat anh huong cua ty 1é
nguyén liéu/ dung méi dén hiéu suét thu
hoi pectin dugc thuc hién véi cac thong
s6 ¢b dinh: nhiét do trich ly 95°C, nong
do acid citric 5% [14], thoi gian trich ly
80 phut.

47

Ty 1¢ nguyén liéu kho/dung méi 1a yéu
t6 anh hudng 16n dén hiéu suat trich ly
pectin. Tir hinh 1 cho thdy hiéu suét chiét
pectin ting dan khi ting ty 1 nguyén liéu
kho/ dung moi tur 1:10 — 1:20 (g/mL).
Nhung khi tang ty 1€ nguyén li¢u kho/
dung méi dén 1:25 (g/mL) hiéu suét trich
ly pectin bit dau giam. Khi sir dung ty 1é
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thip hon 1: 10 (g/mL) qua trinh chiét dat
duoc hiéu suét rat thap do lwong dung moi
khong du dé hoa tan pectin. Co sy giatang
hiéu suét trich ly khi ting ty 18 rin-long
do kha nang hoa tan tang 1én. Tuy nhién,

45
40
35
30
25
20
15
10

Hiéu suit (%)

o ol

1:15

khi tang thém ty 1¢ khong co tac dong
dang ké dén hiéu suét trich ly [15]. Theo
két qua trén, ty 1& nguyén liéu/dung moi
1a 1:20 g/mL cho hiéu suat thu hdi pectin
cao nhét.

36,479
25,233
22,001
14, i31

1:20

Ty 1¢ ty 1€ nguyén li¢u/ dung moi (g/mL)

Hinh1. Anh hwong cua ty 1é nguyén lieu/ dung méi dén hiéu sudt thu hoi pectin
(p <0,05)

3.1.2. Anh hwong cia nong dp dung méi dén higu sudt thu hoi pectin

Dua vao phuong phap xac dinh & muc
2.2.2 ta thu duogc két qua chira ¢ Bang 1.
Thi nghiém khao séat anh hudng cia ndng
d6 dung moi dén hiéu suat thu hoi pectin

duoc thuc hién véi cac thdng sb ¢ dinh:
ty 1€ nguyén liéu/ dung moi 1:20 g/mL,
nhiét do trich ly 95°C, thoi gian trich ly
80 phdt.

Bang 1. Anh hwong cua nong dé dung méi dén hiéu sudt thu hoi pectin (p <0,05)

Nong d6 acid citric(%) pH Hiéu suét (%)
2 2,33 18,086+1,290
5 2,05 30,648+1,382
8 1,93 29,812+1,171
11 1,86 29,340+0,848

Theo Bang 1 cho thay qua trinh trich
ly bang acid citric c6 pH thap thi hiéu suat
trich ly pectin tang. Méi truong dung dich
acid co do pH thap kich thich quéa trinh
thuy phén va hoa tan protopectin. Khi
nong do acid thap céc lién két giira cac
mach polysaccharide trong vach té bao
kho bi pha v& dan dén pectin kho thoéat ra

48

nen hiéu suat thap [8]. Tuy nhién, khi
nong do acid ting qua mac tdi vu thi ciu
trdc caa pectin bi phén huy, lam tang kha
nang phén cit cac lién két glycoside dan
tGi pectin khong thé két tua véi con [16].
Tir két qua nghién ctu cho thay hiéu suat
trich ly dat cao nhét tai ndng do acid citric
5% (pH 2,05).
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3.1.3. Anh hwéng cia nhiét dé trich ly dén higu sudt thu hai pectin

35

P R DN N W
o 01 O U1 O

Hiéu sut (%)

o O

16,i84 18,286
75 85

28,919
22|18
90 95

Nhiét d6 (°C)

Hinh 2. Anh hirong cua nhiét do trich Iy d@én hiéu sudt thu hoi pectin (p<0,05)

Dua vao phuong phap xac dinh & muc
2.2.2 ta thu dwoc két qua chi ra & Hinh 2.
Tur két qua & hinh 2 cho thay hiéu suat
trich ly ly pectin tho tang tir 16,084% lén
28,919% khi nhiét d¢ trich ly tang tu
75°C Ién 90°C. Tuy nhién, hiéu suit trich
ly pectin thu dugc c¢6 xu hudng gidm &
95°C. Nhi¢t do dong vai tro quan trong
trong qué trinh trich ly bang dung mai.
Ning luong cao c6 thé day nhanh toc do
khuéch tan cac hop chat chiét ra moi

truong va anh hudng dén hidu suat thu hoi.
Nhiét d6 tang s€ lam ting cudng phan ting
thiy phan protopectin thanh pectin hoa
tan [17]. Tuy nhién, khi nhiét d¢ tang qua
mirc toi wu thi cdu tric cta pectin bi phan
huy dan t6i pectin khong thé két tua véi
con [16]. Dbi véi nghién clru nay, hiéu
suat dat cao nhat & 90°C va giam & nhiét
dd cao hon. Pectin ¢ thé bi bién tinh &
nhiét do rat cao va lam giam hiéu qua

trich ly.

3.1.4. Anh hwoéng cia thoi gian trich ly dén hiéu sudt thu hai pectin

30
25
— 20,081
<20 18,227 17,617
§ 15
o
= 10
5
0
60 80 100

23,830

120

18,291 18,623

150 180

Thoi gian (phut)

Hinh 3. Anh hieong cua thoi gian trich ly dén hiéu sudt thu hoi pectin (p<0,05)
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Dua vao phuong phap xac dinh ¢ muc
2.1.4 ta thu duoc két qua chi ra & Hinh 3.
Tir két qua & Hinh 3 cho thiy hiéu sut
thu hdi pectin c6 xu hudng ting tir
18,227% 1én 23,830% khi kéo dai thoi
gian trich ly tir 60 dén 120 phut, sau d6
hiéu suat thu hoi pectin giam khi thoi gian
trich ly dai hon. Hinh 3 cho thay hiéu suat
trich ly ¢ 120 phut c6 su khac bi¢t dang
ké so véi cac thoi gian khao sat con lai.
Thoi gian trich ly ngin, lién két giira

pectin voi cic thanh phan khac nhu
cellulose va hemicellulose khéng thé bi
cit dut. Do do, Protopectin bi thiy phan
thanh dang hoa tan, anh hudng dén hiéu
sut trich ly [18]. Khi thoi gian trich ly
kéo dai, acid pectic s€ dugc hinh thanh do
pectin hoa tan thuy phan. Do do, s€ lam
giam hiéu sudt chiét pectin. Doi véi
nghién ctru nay thoi gian trich ly ¢ 120
phit 13 thoi gian dat dwoc hiéu suét thu
hdi pectin cao nhit.

3.2. Khao sat anh hwéng ciia diéu Kién trich ly dén hi¢u suat thu hdi pectin bing

acid c6 sw hd tro song siéu am

3.2.1. Anh hwéng cia théi gian trich ly bang acid citric ¢6 hé tro' séng siéu am dén

higu sudt thu hai pectin

L 9,970
S 10 9,607 :
\(g 8
z O
= 4
2
0
5 10

8,868 8,699

15 20

Thoi gian si€éu am (phut)

Hinh 4. Anh hieong cua thoi gian siéu am dén hiéu sudt thu hoi pectin (p>0,05)

Dua vao phuong phap xac dinh ¢ muc
2.2.3 ta thu dwoc két qua chi ra & Hinh 4.
Tir két qua & hinh 4 cho thay hiéu suét thu
hoi pectin c6 xu huéng ting 1én trong
khoang thoi gian tir 5 dén 10 phat, tuy
nhién kéo dai thoi gian siéu &m hiéu suat
trich ly c¢6 xu hudng giam. Nghién ciu
ctia Xu va cong su (2014) da cho thay sy
phan huay pectin khi siéu am trong thoi
gian dai va thoi gian siéu &m trong 10
phut 1a du dé dat duoc trang théi can bang
cua qué trinh truyén khdi trong qua trinh
trich ly bang siéu &m [19]. Theo nghién

ciu cua Cibele Freitas de Oliveira va
cong su (2016) két qua cho thdy hiéu suét
trich ly pectin tir vo chanh day bang acid
HNO3 (pH 2,0; 1,0 mol/L) ciing cho két
qua hiéu sudt trich ly dat cao nhat (khoang
8,5%) o thoi gian 10 phuat [12]. Hinh 4
cho thay hiéu suat trich ly tai thoi gian
siéu am 10 phat va 5 phat lan luot la
9,970% va 9,670%. Tuy nhién, tai cac
thoi gian siéu am khong co su khac biét y
nghia vé mat thong ké & muc y nghia 5%
nén chon thoi gian siéu 4m 5 phut dé tién
hanh céc nghién ctu tiép theo.

50
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3.2.2. Anh hwéng cia nhigt dé trich ly bang acid citric c6 hé tre' séng siéu am dén

hiéu sudt thu hai pectin
15

12,019
<10 8,385
<3

2

3 5

s

0
50 60

11,551 10,402

70 80

Nhiét do siéu am (°C)

Hinh 5. Anh hirong cua nhiét dé siéu am dén hiéu sudt thu hoi pectin (p<0,05)

Dua vao phuong phap xac dinh & muc
2.2.3 ta thu duoc két qua chi ra ¢ hinh 5.
Hiéu suat trich ly phu thudc rat 16n vao
nhiét do, nghién ctru cua Cibele Freitas de
Oliveira va cong su (2016) cho thay du
trich ly ¢ cong suét siéu am cao thi hiéu
suat trich ly van kha thap khi nhiét do
trich ly thap. Hiéu suat trich ly bang siéu
am dat cao nhat khi trich ly & nhiét d6 cao

3.3. Xac dinh dac tinh cta pectin

3.3.1. Xdc dinh chi sé ester hod (DE),
anhydrouronic Acid (AUA).

Dua vao phuong phap xac dinh ¢ muc
2.3 ta thu duoc két qua chi ra & bang 2.
Ham luong acid khan rat quan trong dé
x4c dinh d¢ tinh khiét, mtc do este hoa va
tinh chat vat 1y cua pectin [11]. Ham
luong AUA cua pectin tir vo chanh day
trich ly bang acid citric 14 86,768 + 0,176
%. Trong khi do, ham lugng AUA cua
pectin tir vo chanh day ting 1én dang ké
khi trich ly béng acid citric ¢6 su hd tro
cua song siéu am dat 90,347 + 0,711%.
Pectin tir vo chanh day c6 chi s acid khan
cao hon gia tri duoc tim thiy cua pectin
trong cam [20], tho va thanh long
(59.52% and 70.50%) [21]. AUA khong
nén nho hon 65% [22].Bang 2 pectin trich

va cong suat siéu am 16n [12]. Piéu nay
cho thay nhiét d6 13 mot théng sd quan
trong dé trich ly pectin dua trén co s khi
nhiét do tang s€ lam ting do hoa tan cua
pectin. Hinh 5 cho thdy hiéu suét trich ly
pectin dat cao nhat (12,019%) & nhiét o
60°C. Tuy nhién, khi ting nhiét do trén
60°C thi hiéu suit trich ly c6 xu hudng
giam dan.

ham luwgng methoxyl (MeO), ham lwong

o1

ly bang acid citric ¢6 hd tro song siéu am
c6 d6 tinh khiét cao hon so véi trich ly
béng acid citric & nhiét do cao.

Mtrc do este hoa cua pectin (DE) la
mot chi sé quan trong, xac dinh loai
pectin datrich ly, tinh chat vat ly va hoa
hoc cua pectin. Gia tri DE cua pectin thu
duoc tir vo chanh day 1a 74,983 —83,701%,
thugc loai pectin methoxy cao (HMP).
Dya vao bang 2 cho thay DE cua pectin
trich ly bang acid citric ¢6 hd tro siéu am
(83,701%) cao hon dang ké so véi trich ly
bang acid (74,983%). Két qua nay twong
tu nhu nghién cuu cia Liang, Y va cong
su (2022) cho thdy DE cua pectin trich ly
bang acid citric ¢6 hd trg siéu 4m cao hon
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s0 v6i chi trich ly bang acid citric [23]. Su
khac biét gia tri DE gilra 2 phuong phap
trich ly c6 thé do nhiét d6 trich ly thap hon

va thoi gian trich ly cua phuong phap
trich ly bang acid citric c6 su hd trg song
siéu am ngan hon [12, 24].

Bang 2. Ham lwong MeO, DE, AUA cuia pectin voé chanh ddy

Chi s6 Phuong phap trich ly bang acid Phuong phap trich ly bang acid
citric citric ¢ ho trg song siéu am

DE (%) 74,983 + 0,192 83,701+ 0,121

MeO (%) 11,460 + 0,018 13,320 £ 0,117

AUA (%) 86,768 + 0,176 90,347 £ 0,711

3.3.2. Pdc tinh cdu triic pectin

3385
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Wavenumber (cm™)
Hinh 6. ‘Phé FTIR ciia mdu pectin chanh day trich ly bang acid (mau dé), pectin
trich ly bang acid ho trg siéu dm (mau xanh) va pho so sanh véi pectin thuwong mai
(mau den)

Dua vao phuong phap xac dinh & muc
2.3 ta thu duoc két qua chi ra & hinh 6.
Két qua phan tich FTIR cua mau pectin
trich ly tir vo chanh day va mau pectin
thuong mai cho thdy cac miu déu hap thu
& cac sb song twong tu nhau. Peak XUt
hién & ving 3300 — 3500 cm™ thé hién
nhém chac —OH do lién két hydro noi va
lién phén tir caa polyme acid galaturonic.
Trong ving 3000 — 2933 cm™ twong g
véi sy hap thu nhom -CH, gém céc dao
dong kéo gidn va uén cong cia CH, CH;
va CHz. Dai manh xung quanh dinh 1735
cm? thé hién sy hip thu cta nhom
carbonyl (C=0) trong nhém metyl este
hoa (COOCHS3). Dai manh xung quanh

52

dinh 1622 cm™ va dai yéu hon gan 1424
cm? 1a do dao dong kéo dai cua anion
cacboxylat (COO-). Dai quang phd trong
khoang tir 1300 and 800 cm™c6 lién quan
dén “ving van tay” ciia pectin, cu thé 2
peak 1120 and 987 cm™ co6 lién quan
furanose and pyranose trong cu tric ctia
pectin [25]. C6 su khac biét vé ti 1& cudng
dd cua hai peak xung quanh 1740 and
1630 cm™' 1a khac nhau 1a do su khac
nhau vé mat do ester hoa cua 2 loai pectin
trich ly bang phuong phap AE va phuong
phap UA [26]. Phd pectin trong nghién
clru ndy ciing dong thuan véi pectin trich
ly tir vo chanh day cta Thi Tuyet Mai
Phan va Thi Sen Ngo (2019) [27].
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3.2.4. Dac tinh hinh thdi cia pectin

Dua vao phuong phap xac dinh ¢ muc
2.2 ta thu duoc két qua chi ra & hinh 7.
SEM dugc thyc hién dé mo ta hinh thai
bé mat caa pectin ¢ do phong dai x1000
(Hinh 7). Bé mit cua pectin dugc chiét
bang AE va UA tuong d6i nhin, min,
nhung c6 mot sd 16 siéu am dién hinh
trong UA. Hinh thai pectin trong nghién
cliru nay cling tuong tu nhu nghién clru
Cibele Freitas de Oliveira va cong su
(2016) [23]. Tinh chét bé mat ciia cac hat

XS

pectin ¢6 lién quan dén tuong tac pectin-
nude vi nude khong chi lién két véi nhom
wa nudc cua cac hat pectin ma con bi héap
phu vat 1y trén bé mat hat va bi mic ket
trong cac 16 hodc cac vi mao mach. Két
qua c6 thé suy ra rang pectin chanh day
¢6 thé c6 kha nang hap phu thap va do hoa
tan ciing thdp. Kha nang nay mang lai cho
pectin sy linh hoat trong luu trit va dong
201, phu hgp cho da dang céc tng dung
thuc pham.

Hinh 7. Hinh thdi ciia pectin trich ly tir vo chanh ddy trich ly bang acid (AE)
va trich ly bang acid co sw ho tro song siéu am (UA)

V. KET LUAN

Nghién ciru cho thay vo chanh day c6
thé duoc coi 12 ngudn pectin tiém nang va
c6 thé duoc st dung dé trich ly pectin.
Luogng pectin thd dugc trich ly tir vo bi
anh huong boi loai dung méi, ty 1€ vo trén
dung méi va diéu kién trich ly nhu thoi
gian va nhiét do. Phuong phap cho hiéu
suat thu hoi pectin cao nhat (23,83%) la
phuong phap AE ¢ diéu kién ty 1¢ nguyén
lieu va dung mdi 1:20 (g/mL), nong do
acid citric 5%, nhiét @6 trich ly 90°C va
thoi gian trich ly 120 phat. Pectin thu
dugc la pectin methoxyl cao (HMP). Déi
v6i phuong phap UA tuy cho hiéu suat
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thip hon (12,02%) nhung d6 tinh khiét
cao hon phuong phép AE vdi1 ham luong
AUA lan luot 12 90,35% va 86,77%.
Trong nghién ciu nay cho thay phuong
phép trich ly bang acid citric cho hiéu suat
cao hon, do tinh khiét twong ddi cao va
phuong thic thuc hién don gian nén
phuong phap nay co tiém ning trién khai
& quy mo cong nghiép. Két qua phan tich
AUA, chup phé FTIR cho thay pectin thu
duoc rat co tiém nang, voi do tinh khiét
cao phu hop ¢ng dung trong san xuat cac
san pham thuc pham, duoc pham.
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