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ABSTRACT

Nam Roi pomelo (Citrus Grandis (L.) Osbeck) is a typical pomelo variety in
the Mekong Delta, Vietnam with the albedo accounting for nearly 30% of the
weight of the pomelo, which has the potential to obtain pectin. The heat-
assisted extraction method is a simple and easy method that was used to
support increased extraction efficiency. The parameters investigated in the
process of extracting pectin from Nam Roi pomelo peel were the size of
pomelo peel powder, type of acid solution used as extraction solvent, pH of
acid solution, the ratio of pomelo peel powder to solvent, heat-assisted
temperature, heat-assisted extraction time, color, pectin degree of
esterification (DE) and methoxyl index (MI) of obtained pectin. Research
results showed that at the size of pomelo peel of 0.5 < d < 0.9 mm; the citric
acid pH of 1.5; the ratio of pomelo peel powder to solvent of 1:15 g/mL; the
extraction temperature of 70 < and the extraction time of 120 minutes were
the parameters that gave the highest pectin extraction efficiency. Pectin from
the albedo of Nam Roi pomelo had a yellowish-white color, DE index of 31.5
+ 0.77 %, and M1 index of 6.4 + 0.2 %, it belonged to LMP.

TOM TAT

Buaoi Nam Roi (Citrus grandis (L.) Osbeck) la mot glong buoi dac trung o
viing dong bang song Cuu Long voi I6p vo trdng chiém gan 30% khoi lwong
qua budi, ld nguén nguyén liéu cé tiém ndang dé thu nhdn pectin. Phwong
phap trich ly pectin c6 hé tro nhiét don gidn va dé thye hién gitip hé tro tang
hiéu sudt trich ly. Céc thong sé dwoc khdo sdt trong qud trinh trich ly pectin
tir vo buoi Nam Roi la kich thudc bot vo buoi, loai dung dich acid trich Iy,
pH dung dich acid, ty I¢ bot vo buci/dung mai trich ly, nhiét do trich ly, thoi
gian trich ly hé tro nhiét, mau sdc, chi so ester hoa (DE) va chi s6 methoxyl
héa (M) ciia pectin thu dwoc. Két qua nghién ciru cho thdy & kich thude bot
vo buci 0,5 < d < 0,9 mm; dung dich acid citric pH 1,5; ty I¢ bot vo buci/dung
moi 1: ]5 g/mL; nhlet do trich ly 70 °C va thoi gian trlch ly 120 phut la cac
thong so Vv6i hiéu sudt trich Iy cao nhat. Pectin tir vo trang buéi Nam Roi c6
mau trang hoi vang, chi s6 DE ¢ mirc 31,5 £ 0,77% va MI la 6,4 + 0,2%);

thugc loai LM pectin.
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1. GIOI THIEU

Pectin 1a mot polysaccharide mach thing, duoc
ester hoa mot phan vai cac nhom methyl hoic acetyl
hoa va acid D-galacturonic phan nhanh, lién két voi
nhau bang lién két a-1,4 glucoside (DeMan, 1999).
Chiéu dai cta chudi acid polygalacturonic ¢ thé
bién ddi tir vai don vi dén hang trim don vi acid
galacturonic. Phan tr lwgng cia cac loai pectin dugc
trich ly tir cac ngudn khac nhau s& thay doi theo mot
giéi han nhit dinh tay vao sé luong phéan tir acid
galacturonic va thuong thay déi trong khoang tir
10.000 - 100.000 (T va ctv., 2002). Pectin ¢6 nhiéu
& qua, cu hodc than cdy. Trong cac loai thuc vat hat
kin, qué c6 chira ty 1& pectin cao, duoc tim thdy chu
yéu ¢ thanh té bao véi ham luong phan bd khong
dong déu. Pectin dugc tim thay trong hau hét cac
loai thyc vat, dac biét tap trung nhiéu nhét trong cac
loai trai cdy ho cam quyt (chanh, cam, budi, quyt)
va tao. Tinh theo ham luong chéat kho, pectin ton tai
trong qua véi nhitng ham lugng khac nhau: vo cam
va quyt chira 20 - 30%, ba tdo chira 10 - 15%
(Nasrollahzadeh et al., 2021).

Dua trén d¢ hoa tan, pectin c6 hai loai khac nhau
gdm pectin tan trong nudc (pectin ty do) va pectin
khong tan trong nudc (Thakur et al., 2009). Pectin
tan trong nudc co ciu tao boi cac gbc acid
galacturonic trong d6 mot s6 gbc acid ¢6 chira nhom
(-COOH) va ton tai chu yéu ¢ dich té bao. Pectin
khong tan ton tai & thanh té bao dudi dang pectin két
hop véi araban (Tt va ctv., 2002). D6 hoa tan trong
nuécC cua pectin lién quan dén mirc do trung hop, s6
luong va sy phan bd cia cic nhom methoxyl
(Thakur et al., 2009). Trong thic pham, pectin dugc
phén lam hai loai chinh dya trén mure d¢ methyl hoa
1a methoxyl cao (HM) va methoxyl thap (LM).
Trong trai cdy, mic d6 methoxyl cua pectin phu
thudc vao loai qua va muc do truong thanh. Chi sb
methoxyl biéu hién mirc d6 methyl hoa cua pectin,
la phén tram khdi lwong nhom methoxyl (-O-CHa)
trén tong kh01 luong phén tir. Mirc 46 methoxyl hoa
va viing ndi ¢ chiéu dai tir 18 dén 250 don vi acid
galacturonic cua cac doan lién ké trong chudi
polysaccharide ty I¢ thuan véi nhau, ving ndi tang
dan theo mirc d6 methoxyl hoa (Oakenfull et al.,
1984). Béc tinh hoa ly cua pectin tiy thudc vao muc
d6 methoxyl cao va thép tr d6 xac dinh dugc tinh
chat cu thé va kha ning @ng dung cua pectin
(Belkheiri et al., 2021). Ngoai ra, mot chi sb khac
phan 4nh tinh chat cua pectin 1a chi s ester hoa DE.
Chi s6 DE 1a phan tram sé gdc acid galacturonic
dugc ester hoa trén tong s acid galacturonic trong
phan tir pectin (Thang & Nguyét, 2021). Muc do
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ester hoa quyét dinh kha nang tao bot, tao gel cua
pectin (Mohmed, 2012). Trong qua trinh tao gel,
mbi lién két giira nhiét do va thoi gian bi anh thuong
boi muc dg ester hoa. Pectin cling dugc phan loai
thanh hai loai bao gom pectin dong tu nhanh (DE >
68%) va pectin dong tu cham (DE < 60%) (EI-
Nawawi et al., 1997). Theo Adetunji et al. (2017),
qué trinh trich ly pectin & quy md cdng nghiép cé
thé trich ly theo phuong phap thong thudng voi
nudc acid hoa c6 pH 1,5 - 3,6; nhiét do trich ly 70 -
90°C; hoic bang mot sé phuong phap méi c6 hd trg
nhu hd trg enzyme, vi song va siéu am; dich chiét s&
duoc tién hanh két ta véi con va sau d6 dem sdy.
Budi Nam Roi duoc xem 14 ngudn trich ly pectin c¢6
tiém nang, phan vo trang chiém gan khoang 30%
trong lwong qua budi, ciing c6 thé xem day 1 ngudn
cung cap pectin chu yéu. Pectin duoc trich ly tir vo
budi co thé thuc hién theo nhiéu quy trinh khac nhau
(Methacanon et al., 2014). Pectin khi dugc trich ly
tir vo budi bang HC1 0,1 N, pH 1 va 2 véi ty 1é ran
long 1a 1 : 30 c6 hiéu sut thu hoi lan luot 12 16,07 -
16,74% va chi s6 DE 1a 61,19 - 70,79% (Roy et al.,
2018). Qua trinh trich ly ¢6 hd trg nhiét dugc thuc
hién d& dang véi bé diéu nhiét, chi phi thap, két qua
6n dinh va ho tro ting hiéu suat trich ly.

Muc dich ctia nghién clru nay la khao sat anh
huong cia mot sb thong sb dén d6 nhét dung dich
trich ly, hiéu suit trich ly pectin va do tinh khiét cua
pectin nhu kich thudc bot vo budi, loai dung moi
dung dé trich ly pectin, pH ctua dung méi, ty 1&
nguyén li€u : dung moi, nhiét d¢ trich ly va thoi gian
trich ly c¢6 hd trg nhiét. Pectin thu nhan dugce do mau
sic, danh gia chi s6 ester hoa DE, chi s6 methoxyl
MI dé xac dinh loai pectin.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ciu

Thi nghiém duoc bat dau vao thang 10 nam 2021
dén cudi thang 4 nim 2022. Budi Nam Roi c6 do
chin thu hai dugc thu hai tai vaon thudc huyén Binh
Minh, tinh Vinh Long va van chuyén vé phong thi
nghiém, bao quan trong 10 ngay dé budi dat do chin
sir dung. Budi dugc tach vo trang, cit nho va siy doi
luu & nhigt 46 50°C dén khi vo budi c6 do am dudi
5%, sau d6 v6 budi dugc nghién va sang theo kich
thudc khao sat dé thu nhan bot vo budi. Cac sang st
dung c6 duong kinh 1a 2 mm; 1,4 mm; 0,9 mm va
0,5 mm. Bét vo budi sau sang dugc gilr trong bao bi
gidy, sau d6 cho vao ti hut chan khong dé sir dung
trong thoi gian nghién cuu.
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2.2. Phwong phap nghién ciu
2.2.1. Phuong phap phan tich

Xac dinh higu sudt trich ly pectin

Hiéu suat trich ly pectin (%) dugc tinh theo cong
thirc sau:

P
Yyee = (B_i) x 100

Trong do, P la khéi lwong pectin kho trich ly
duoc (g), Bi la khoi luong nguyén liéu ban dau (g)
(Ranganna, 2001).

Phirong phdp xdc dinh d¢ tinh khiét cia pectin

Do tinh khiét hay ham luong pectin dugc xac
dinh theo phuong phap cua Mui (2001). St dung
0,15 g pectin thd trung hoa véi 100 mL dung dich
NaOH 0,1 N trong 7 gio hodc qua dém dé dam bao
pectin tho dugc xa phong héa hoan toan. Cho vao
dung dich da gitr qua dém 50 mL dung dich acid
acetic 0,1 N va dé yén trong 5 phut, sau 6 thém 50
mL CaCl, 2 N va tiép tuc dé yén trong 1 gio. Pun
s6i hdn hop thu dwgc trong 5 phut va loc qua gidy
loc dd duoc sdy kho dén khéi luong khong dbi. Két
tia thu duge dem rira lai v6i nude soi dén khi nudc
raa khong con ion CI° (st dung dung dich silver
nitrate 1% lam thudc thir). Gidy loc va két tua duoc
say ¢ 105°C dén khdi lugng khong doi. Po tinh khiét
cua pectin dugc tinh theo cong thuc:

m X 0,92
B

Trong d6, m 14 trong luong cua két taa calcium
pectate (g), 0,92 1a hé s6 tinh chuyén d6i da trir ham
lwong calcium trong két tua (nghia 1a nguyén liéu
chiém 92% khéi lugng calcium pectate); va B 1a
khéi luong pectin tho (g).

Chi sé ester hod (DE) (%)

P (%) = X 100

Chi sb ester hod cuia pectin duoc xac dinh theo
phuong phap ctia Hosseini et al. (2016). Cho 0,1 g
pectin hoa tan vao 2 mL ethanol 96° va 20 mL nudc
cat. Hon hop dugc nho thém 5 giot phenolphtalein
va chuan do véi dung dich NaOH 0,1 M cho dén khi
xuét hién mau hong nhat thu dugc thé tich V; (mL).
Sau d6 thém 10 mL dung dich NaOH 0,5 M vao, lic
déu va dé yén & nhiét do phong trong 20 phut. Tiép
d6 cho thém 10 mL dung dich HC1 0,5 M va lic déu
cho dén khi mat mau hong. Hn hop nay tiép tuc
duoc nho 5 giot phenolphtalein va chuan do véi
dung dich NaOH 0,1 M va thu duoc thé tich V»
(mL).

Chi s6 ester hoa duoc tinh theo cong thirc
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v,
DE (%) = x 100

S+ 1)
Trong do, Vi la 7thé tich chudn d6 ban dau
(mL); V2 1a thé tich chuan d6 e sau (mL).

Chi sé6 methoxyl (MI)

Xac dinh chi s§ methoxyl dwoc thuc hién theo
phuong phap cua Dhushane and Mahendran (2020).
Can 0,5 g pectin cho vao binh erlen 250 mL, dugc
1am 4m bang 5 mL ethanol va dugc thém 1 g NaCl
vao hon hop va hoa tan véi 100 mL nuéc cat (dam
bao pectin hoa tan hét va khong bi von cuc). Sau do,
nho 6 giot phenol do va chuan d6 véi NaOH 0,1 N
cho dén khi xuat hién mau hong. Hon hop nay dugc
thém 25 mL dung dich NaOH 0,25 N, day kin, lic
déu va dé yén trong 30 phut ¢ diéu kién thuong. Sau
d6, thém 25 mL HCI 0,25 N vao hén hop trén va
chudn d6 bang NaOH 0,1 N va thu dugC Viaok.

Chi s methoxyl dugc tinh theo cong thic:

Viaor X Cnyaon X 311
m

MI (%) =

’Trong do, VNaOH:‘thé tich dung dich chuén q&
cuoi (mL); Cyy 405 NONg d6 dung dich NaOH chuan
dd (N); va m: khdi lwong mau pectin tho (g).

Phuwong phap do mau

Hé mau L* a* b* (con goi CIELAB) dugc xéac
dinh bang may do mau CR-400 Konica Minolta,
Nhat Ban.

Phuong phdp do dé nhot

Do nhét dong hue duoc do bang mdy do do nhg')*t
Ametek Brookfield DVIM (My), bang canh khuay
LV-3 c¢6 khoang do (200 — 400K) cP, toc d¢ khuay
30 rpm trong 2 phtt.

Quy trinh trich ly pectin tir Dot Vo buoi

Bot v6 budi — trich ly — loc — két tua pectin
— loc két tia — rira két tia — sy — nghién —
sang — pectin.

Bot vo budi 6 kich thudc khao sat s€ duge trich
ly trong dung dich acid vai pH, ty 1€ nguyén lidu :
dung mo6i, nhiét d6 trich ly va thoi gian trich ly dugc
khao sat. Sau khi trich ly, dich chiét dugc loc, bé ba
va két tua pectin véi ethanol 96° theo ty I¢ dich chiét
conlal:2 (v/v), dé ket tua on dinh trong 2 gio,
loc bang giay loc Whatman s6 1, rira két taa bang
con 70° va say déi lvu ¢ 50°C dén khi pectin thu
duogc c6 @6 am dudi 5%. Pectin dugc derp nghién va
rdy qua sang c6 kich thude 0,5 mm dé tién hanh
phan tich cac chi tiéu.
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Ngi dung khdo sat

Nghién ciru duoc thuc hién dya trén cac bd tri
thi nghiém 1 nhan t theo trinh tu lan luot 1a khao
sat kich thuac bot vo budi ((1,4 < d <2,0 mm), (0,9
<d<1,4mm),(0,5<d<0,9mm), va(d<0,5 mm)),
khao st loai acid ding dé acid hoa (hydrochloric,
citric, acetic va oxalic), pH dung dich acid (1; 1,5;
2; 2,5; 3; 3,5 va 4), ty 1é bot vo budi : dung méi
(2:10, 1:15, 1:20, 1:25, 1:30 va 1:35 g/mL), nhiét 4o
trich ly (60, 70, 80 va 90°C) va thoi gian trich ly hd
trg nhiét (30, 60, 90 va 120 phiit) bang bé diéu nhiét.
Trong qua trinh thuc hién, mdi thi nghiém dugc thyuc
hién ngau nhién va lap lai 3 lan. Céac thong s6 ¢b
dinh lan luot 1a ty 18 dich chiét : ethanol 96° 1a 1:2
(v/v); thoi gian taa con 1a 2 gid, nhiét sdy dbi luu
pectin & 50°C, d6 4m pectin dudi 5% va pectin thanh
pham duoc ray qua sang c6 kich thudc 0,5 mm.

Tdp 59, S6 1B (2023): 66-75

2.2.2. Phwong phdp xit Iy 6 liéu

S6 lidu thu thap dugc xir Iy bang phan mém IBM
SPSS 20, phan tich ANOVA va Turkey's test dé xac
dinh sy khac biét co nghia giita cac gia tri; phan
mém Excel 2013 sir dung dé vé& d6 thi. Cac gia tri
dugc thé hién dudi dang gié tri trung binh + d6 léch
chuan.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia Kich thuéc bjt vé budi
deén qua trinh trich ly pectin

Trong thi nghiém nay pectin dugc trich ly &
70°C va 120 phut vai dung dich acid citric pH 2,5;
ty 1€ bot vo budi : dung méi 1:20 g/mL; bot vo buoi
dugc khao sat véi 4 kich thudc hat khac nhau (1,4 <
d<2,0mm), (0,9<d<1,4mm), (0,5<d<0,9mm),
va (d <0,5 mm).

Hinh 1. Bt v6 budi véi cac kich thwéc kKhac nhau

(%)
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Hinh 2. Anh huéng ciaa kich thwéc bt vo buéi dén,d() nhét dung dich sau trich ly, higu suét trich ly
va d¢ tinh khiét cia pectin

(Cdc gid tri c6 cing chit cdi thi khdc nhau khéng cé y nghia théng ké ¢ mirc P < 0,05)

Trong dung méi trich ly bot vo buai hut nude va
treong nd; do tac dong cua nhiét d6 trich ly 70°C
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lam tdng kha nang hoa tan cua pectin trong moi
truong acid. Pectin tham gia vao thanh phan cau tao
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cliia mang té bao thuc vat, vo budi duoc xay cang
nhé ddng nghia véi cac té bao dwoc pha v& cang
nhiéu, gitip hiéu suit trich ly pectin tang Ién. Tuy
nhién, kich thudc bot vo budi nho (d < 0,5 mm) lai
lam can tr& qua trinh loc, dan dén hiéu suét thu hoi
pectin kém hon. B§ nhét cua dung dich sau trich ly
phan anh ham lugng pectin trong dung dich, do do
d6 nhét dung dich sau trich ly va hiéu suit trich ly
¢6 mdi tuong quan ty 1& thuan, do nhét I6n thi hiéu
suét trich ly pectin cao va nguoc lai. Do tinh khiét
cuia pectin hay ham lugng pectin cé trong hdn hop
pectin tho duoc xac dinh theo phuong phéap cua Mui
(2001) ciing cho thay hiéu suat trich ly 16n thi do
tinh khiét ciia pectin ciing cao hon. Dranca and
Oroian (2018) nghién citu trich ly pectin tir bot tao
véi acid citric ¢ cac khoang kich thudc hat (200 -
300 um, 125 - 200 pm va < 125 um), két qua cling
cho thay ¢ kich thuéc 125 - 200 pm c6 hiéu Suét
trich ly pectin cao nhat 1a 21,24%. Két qua trich ly
pectin tor vo dua (Charleston Gary va Crimson
Sweet) véi cac kich thude 300 um, 100 pm, 120 um
va 95 um cho thay hiéu suit thu hdi pectin trung
binh cao nhét & kich thuéc 16n hon 95 pm va nho
hon 120 um (Rasheed, 2008). Nhu vay kich thudc
bot vo budi 0,5 < d < 0,9 mm dugc chon dé sir dung
trong cac noi dung thi nghiém tiép theo.

Tap 59, Sé 1B (2023): 66-75

3.2. Anh hwéng ciia cac loai dung dich acid
khac nhau dén qua trinh trich ly pectin

Pectin duoc trich ly véi nudce cat (d6i chimng) va
dung dich pH 2,0 (Oliveiraetal., 2016; Lee & Choo,
2020) cua cac acid (hydrochloric, citric, acetic, va
oxalic) véi kich thudc bot vo buadi 0,5 <d <0,9 mm
trong thoi gian 120 phut & 70°C. Két qua anh huong
cua céc loai acid dén qua trinh trich ly pectin dugc
thé hién trén Hinh 3.

Do nhét dong luc, hiéu suét trich ly va ham
lwong pectin c6 mdi twong quan ty 1é thuan. B nhét
dung dich sau trich ly cao thi hiéu suét trich ly cao,
va do tinh khiét ciing cao. Theo Kurita and
Yamazaki (2008), acid citric 1a mét tricarboxylic
acid, c6 chtra nhom hydroxyl; nhom carboxyl va
nhom hydroxyl déu nhan phan tir nu6e dé hinh thanh
lién két hydro; va phén tir pectin ciing ¢6 cac nhom
chirc nang nhu vay nén ching hut nhau vi pectin tao
ra dién tich 4m trén phan tir & pH trung tinh. Dong
thoi, muac do lién két gitra acid citric va pectin dugc
trich ly ¢é su tuong quan dang ké (R? = 0,978) gitra
do nhét véi lugng acid citric lién két pectin; sé
lwong lién két gitra acid citric va pectin ty 1& thuan
v6i ndng do acid citric xur 1y nén c6 thé giai thich tai
sa0 hiéu suat trich ly lai cao khi xir Iy bang dung
dich acid citric (Kurita & Yamazaki, 2008).

2000
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v =
1200 g
1245,66+ 3.9%¢ 5
=11
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17,25%0,10¢ 18,91 (0,164
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Acid acetic Acid oxalic

(%)
60 184400+ 6,14e
50 -
48,60+ ,551) 47,62 40,099
40
1136,67= 3,220
30 ~N
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647,00+ 9,62a
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15,48 o,zsr 11,621 050 20,58} 0:12¢
0
Nuée ciit Acid HC1 Acid citric

Dung dich trich ly

COHiéu suit trich ly (%)

CD§ tinh khiét (%)

=e=Do nhét dong luc (cP)

Hinh 3. Anh hwéng cia dung dich trich ly pectin dén dd nhét cia dung dich sau trich ly, hi¢u suat
trich ly va d¢ tinh khiét caa pectin

(Cdc gid tri c6 cing chit cdi khédc nhau khéng c¢é ¥ nghia thong ké ¢ mirc P <0,05)

Rasheed (2008) két luan ring acid citric cho hi¢u
qua trich ly cao nhat (15,19%) khi so sanh acid
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citric, phosphoric, sulfuric, hydrochloric va acid
nitric trong qua trinh trich ly pectin tir v dua, hiéu
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qua trich ly cia cac acid khac nhau lan lugt 1a
phosphoric (9,44%); sulfuric (11,27%);
hydrochloric (12,31%) va nitric (14,07%). Raji et al.
(2020) ciing dua ra két qua tuong ty vé anh huong
cua céc acid khac nhau (tartaric, acetic, citric, HCI,
lactic, nitric, HsPO4 va HoSOy) trong qué trinh trich
ly pectin trén bot vo dua; két qua cho thay hiéu suat
trich ly pectin bang acid citric cao nhat 13 25,3 + 0,28
% va HCI c6 higu sut thap hon acid citric véi gia
tri 19,5 + 0,35%. Thi va ctv (2020) ciing két luan
acid citric 5% cho hiéu qua trich ly pectin cao hon
s0 véi khi trich ly bang acid nitric 0,1N trén l4 swong
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sdo (Mesona chinensis Benth). Nhu vy, acid citric
duoc chon dé acid hoa dung moéi va dugc st dung
trong cac ndi dung tiép theo.
3.3. Aph hwdéng caa pH dung dich acid citric
dén qua trinh trich ly pectin

Bot vo budi co kich thudce 0,5 <d < 0,9 mm duoc
trich ly véi ty 1€ nguyén liéu : dung moéi la 1 : 20
g/mL trong thoi gian 120 phut ¢ 70°C véi dung dich
acid citric ¢6 cac pH khac nhau (1; 1,5; 2; 2,5; 3; 3,5
va 4). Anh huong cua pH dung dich acid citric dén
qua trinh trich ly pectin dugc thé hién ¢ Hinh 4.
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Hinh 4. Anh hwéng cia pH dung dich acid citric dén d nhét ciia dung dich sau trich ly, higu suat
trich ly va d¢ tinh khiét cia pectin

(Cdc gid tri c6 cing chit cdi khédc nhau khéng cé ¥ nghia thong ké ¢ mirc P <0,05)

Qué trinh trich ly bang acid ¢6 pH thap, ndng do
H* trong dung dich acid citric c6 kha ning lién két
v6i OH- trong mach pectin dé hinh thanh lién két
hydro lam tang kha nang hoa tan pectin vao dung
dich. Khi pH cang thap, s nhom (-COOH) cang it
thi lién két gitta ion H* va OH trong mach pectin
hinh thanh lién két hydro d& dang hon, dan dén hiéu
sut trich ly pectin ting (Ta va ctv., 2010). Ddng
thoi, cac phéan tir pectin trong moi trueong acid sé tich
dién 4m va tré thanh dang trung hoa dién chuyén
dang mubi pectate thanh dang pectin ¢6 kha ning
tao dong sau két taa thu hdi pectin véi hiéu suit cao
hon. Két qua nay ciing phit hop véi nghién ctru trich
ly pectin trén vé buoi (Citrus maxima) véi su hd tro
vi song b?mg acid tartaric, cac gia tri pH (1; 1,5;2 va
3) duoc khao sat va pH 1,5 dat hiéu suit trich ly cao
nhét so véi cac gia tri pH con lai (Quoc et al., 2015).
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Ngoai ra, nghién ctru ly trich pectin tir bot vo chanh
(Citrus sinensis) véi acid citric va acid nitric & pH
(1,5; 2 va 2,5) cho thay acid citric pH 1,5 & 80°C va
60 phiit cho hiéu suat trich ly cao nhat 76% (Devi et
al., 2014). Tur két qua d6, dung dich acid citric pH
1,5 dugc sir dung cho cac nghién ciu tiép theo vi tai
gia tri pH nay hiéu suét trich ly pectin va d¢ tinh
khiét caa pectin cao nhat.
3.4. Anh hwéng cia ty 1é bgt vé buéi/dung
dich acid citric dén qua trinh trich ly
pectin

Ly trich duoc thuc hién vai ty 1€ bot vo budi :
dung dich acid citric pH 1,5 véi cac ty 1€ khac nhau
(1:10, 1:15, 1:20, 1:25, 1:30 va 1:35 g/mL) dugc
trich ly trong thoi gian 120 phut & 70°C, két qua
duoc trinh bay ¢ Hinh 5.
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Hinh 5. Anh huéng cia ty 18 bt vo buéi : dung dich acid citric dén 9 nhét cia dung dich sau trich
ly, hiéu suat trich ly va d¢ tinh khiét cia pectin

(Cde gid tri c6 cing chit cdi khéc nhau khéng cé nghia & théng ké ¢ mirc P <0,05)

V6i ciing mot khéi lugng bot vo buai, khi thé
tich dung dich acid citric it ddn dén pectin trong
nguyén liéu chua thé trich ly hoan toan vao dung
moi. Nguoc lai, khi thé tich dung dich acid citric I6n,
dung dich pectin trich ly sau loc s& loadng, c6 d6 nhot
thip, khi tién hanh két taa pectin véi ethanol 96°,
kha ning dong tu ciia pectin véi ethanol kém dan
dén hiéu suat thu hdi pectin thap. Anh huéng cua ty
16 bot vo cam : dung dich acid citric da duogc
Hosseini et al. (2016) nghién cttu, cac tac gia da su
dung céc ty 1€ tur 1:5 - 1:45 (w/v) khi trich ly pectin
tr vo cam (Citrus aurantium L.) da ghi nhan hiéu
Suét trich ly ting dang ké tir ty 1& 1:5 véi hiéu suét
trich ly pectin 6,7% dén ty 1& 1:15 hiéu suét trich ly
pectin tang 1én 9,2%, sau d6 ¢ ty 1€ 1:15 thi hiéu Ssuat

(%)
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trich ly pectin giam xuéng. Qué trinh trich ly pectin
tir vo du du (Carcia papaya L.) c6 diéu kién trich ly
t6i uu v6i cong suat vi song 512 W, pH 1,8, thoi gian
140 giay va ty & ran : long 1a 1:15 g/mL khi d6 hiéu
sut trich ly pectin dat 25,4% (Maran & Prakash,
2015). Nhu vay, ty 1€ nguyén liéu : dung méi 1:15
g/mL dugc s dung dé khao sat nhiét do trich ly
pectin.

3.5. Anh hwéng cia nhiét do trich ly dén qua

trinh trich ly pectin

Bot vo budi voi ty 1€ 1:15 g/mL c6 kich thudc
0,5 < d < 0,9 mm dugc trich ly hd tro nhiét véi dung
dich acid citric pH 1,5 ¢ cac nhiét d6 trich ly khac
nhau 60, 70, 80 va 90°C trong thoi gian 120 phut.
Két qua duoc thé hién ¢ Hinh 6.
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Hinh 6. Anh huéng cia nhigt dd trich ly dén dg nhét ciia dung dich sau trich ly, higu suit trich ly va
d@ tinh khiét caa pectin

(Cdc gid tri c6 cing chit cdi khédc nhau khéng c¢é ¥ nghia thong ké & mirc P <0,05)
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Duéi tac dong caa nhiét @6 trich ly, khi nhiét d6
trich ly ting dan thi tbc d6 chuyén dong cua dung
moi cling tang theo, tac dong trich ly pectin tir vo
budi bai dung dich acid citric tang 1én, khi d6 hiéu
suét trich ly s& ting dén mot gi tri nhat dinh. Nhung
khi nhiét do trich ly qua cao khong chi thiic day qué
trinh trich ly ma con anh huong dén céu trac cia
pectin tao thanh, lién két a-1,4 glycosidic giita cac
acid galacturonic cua phan tir pectin bi anh huong
dan dén kha nang két tua vé6i ethanol kém 1am hiéu
suét trich ly giam. Zaid et al. (2016) bao céo khi trich
ly pectin tir vo thanh long (Hylocereus polyrhizus)
thi hiéu suit trich ly pectin cao nhét dat 42,5% 1a &
70°C; pH 1,5 va ty 1 nguyén liéu 1:10 (wiv). Két
qua ciing cho thay hiéu suat trich ly c6 tuong quan

%)
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ty I& thuan vai @6 nhat dong luc caa dung dich trich
ly va do tinh khiét cua pectin, d6 nhét dong luc phan
anh ham luong pectin trong dung dich sau trich ly,
d6 nhot cang cao dan dén hiéu suat trich ly cao va
khi ham lugng pectin trong dich chiét cao hon s& dan
dén ty 18 do tinh khiét thu dwoc cao hon. Nhu vay,
nhiét do 70°C duogc sir dung dé khao sat thoi gian
trich ly pectin.

3.6. Anh hwéng cia thai gian trich ly hd tro

nhi¢t dén qua trinh trich ly pectin

Qua trinh trich ly pectin dugc khao sat vai bot
VO budi co kich thude 0,5 <d < 0,9 mm, nudc duoc
acid hoa boi acid citric dén pH 1,5, nhiét d¢ trich ly
70°C. Két qua duoc thé hién ¢ Hinh 7.
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Hinh 7. Anh huwéng cia thoi gian trich ly dén @9 nhét cia dung dich sau trich ly, hiéu suét trich ly va
d§ tinh khiét cia pectin

(Cdc gid tri c6 ciing chit cdi khdc nhau khéng cé y nghia thong ké & mirc P <0,05)

Véi thoi gian xir Iy nhiét ngan, tic dong phan cit
lién két giita cac thanh phan trong nguyén liéu chua
du, khi d6 hiéu sudt trich ly pectin tir bot vo budi
thép, khi thoi gian xi 1y nhiét lau hon thi qué trinh
trich ly dién ra nhidu hon nén hiéu suét trich ly ting
[én. Khi kéo dai thoi gian xtr 1y nhiét qua lau thi hiéu
sudt trich ly lai giam do lién két giita cac phan tir
acid galacturonic trong phan tir pectin bi tac dong
dan dén kha nang két tha voi con kém. Thoi gian
trich ly 120 phit ciing pht hop voi két qua nghién
ctiru cua Nauzaruddin (2011) khi so sanh thoi gian
xt ly nhiét 60 phut va 120 phut trong qua trinh trich
ly pectin tir vo cacao va két luan voi thoi gian 120
phiit s& cho hiéu qua trich ly cao hon 60 phut. Piéu
kién tdi wu ciing dwoc thiét 1ap dé chiét xuét pectin
tir vo chudi ciing véi thoi gian trich ly 120 phit, pH
1,5, nhiét do trich ly 85,5°C va nhiét 6 ngdm mubi
70°C (Qiu et al., 2010). Qua trinh trich ly pectin tir
v6 thanh long (Hylocereus polyrhizus) ciing cho

73

thdy thoi gian trich ly 120 phut va nhiét d6 70°C
cling cho ra hiéu suat trich ly cao nhat (Zaid et al.,
2016). Nghién ctru cho thdy mdi tuong quan giita
hiéu suét trich ly, d6 nh6t dong luc va do tinh khiét
ctia pectin, ham luong pectin trong dich chiét cao
dan dén d6 nhét dong hoc cao, hi¢u suét trich ly cao
va d¢ tinh khiét ctia pectin cao hon va thoi gian trich
ly 120 phiit dugc chon dé sir dung cho qua trinh trich
ly pectin c6 hd trg nhiét.
3.7. Mau sic, chi sé DE va MI ciia petin tir vo
buwéi Nam Roi

Pectin thu nhan tir vo budi Nam Roi véi cac
thong sé dd dugc xac dinh nhu kich thudc bot vo
budi 0,5 < d < 0,9 mm, acid citric pH 1,5, ty I€ bot
vé buai : dung dich acid citric 1:15 g/mL, nhiét do
trich ly 70°C, thoi gian trich ly ho tro nhiét 120 phut.
Pectin tir vo budi Nam Roi thu dugc qua sang co
kich thudc 0,5 mm c6 cac théng sb trong hé mau
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CIELAB la L* = 76,62 +0,05; a* = 1,22 + 0,12 ;

= 18,64 = 0,08, so véi pectin Himedia (An Do)
dugc do c6 L* = 91,92 +0,11; a* = 0,03 + 0,04; b*
= 5,17 + 0,06, cho thay pectin tir v budi Nam Roi

a
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c6 d6 sang thap hon va mau vang hon so séi pectin
Himedia. Pectin thu nhan trong nghién ctu nay cé
mau sic kha twong dong véi pectin tir vo budi Nam
Roi ¢6 ngudn goc ¢ Tién Giang (Quoc et al., 2014).

b

Hinh 8. Pectin trich ly tir vé buéi Nam Roi (a) va pectin Himedia (b)

Bing 1. Cac chi s6 ciia pectin tir vé buéi Nam Roi
va pectin Himedia

. X Pectin trich ly tir S .
Chi so vé budi Nim Roi Pectin Himedia
DE (%) 31,52+ 0,77 61,71 £ 1,68
MI (%) 6,4+0,2 8,17 + 0,05

Pectin duoc thu nhan tir vo budi Nam Roi bing
phwong phép trich ly hd trg nhiét c6 chi s6 DE la
31,52 + 0,77% thap hon so v6i pectin thwong mai
Himedia 61,71 £ 1,68% v chi s6 MI 12 6,4 £ 0,21%.
Norziah et al. (2000) ciing cho thdy pectin thu nhan
tu buoi (Citrus grandis) c6 DE 40,5 £ 0,6% va MI
5,1 + 0,3%. Theo Azad et al. (2014), trén v6 chanh
& nhitng d6 tudi khac nhau, chanh non c6 (DE 79,51
+0,36% va MI 10,25 + 0,50%), chanh truong thanh
c6 (DE 70,39 + 4,20% va 4,24 + 0,46%) va chanh
chin ¢6 (DE 33,59 + 0,17% va MI 4,26 + 0,01%),
diéu nay cho thay khi qua chin thi chi s6 DE cua
pectin giam va pectin tir vo chanh chin thugc loai
methoxyl thdp (LMP). Trong nghién ctru nay, pectin
dugc trich ly tr vo buoi Nam Roi dat d§ chin su
dung, c6 thé duoge phan loai 1a pectin thudéc nhom
LMP v6i DE < 50%, MI < 7% (Ismaill et al., 2012).
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