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TOM TAT

V6 qua chanh day chiém ti 1& rat cao trong tdng khdi lwgng qua. Vi vay, tan dung dwoc ngudn phu phdm nay dé
chiét xuat pectin sé vira tao ra dwgc san phdm cé gia tri (’ng dung trong nganh cong nghé thuc pham vira gép phan
giai quyét dwoc van dé& méi trwdng. Nghién clru ndy nham tim ra diéu kién t6i wu dé chiét xuat pectin tr vé qua
chanh day tia va danh gia anh huwdng cta didu kién chiét xut dén d6 este hoa cla pectin. S& dung thiét k& phirc
hop trung tam véi phwong phap bé mét dap ¢ng, nghién cvu cling da tim dwoc mé hinh bac 2 hoan toan phi hop
véi qué trinh chiét xuét pectin tlr vé qua chanh day. K&t qua cho thay didu kién téi wu dé chiét xuét pectin tir vo
chanh day nhuv sau: ndng do axit citric 8,00%, nhiét d6 82,14°C, thoi gian 81,07 phat va hiéu suét thu hdi dat
24,42%. Pectin chiét xuat & diéu kién tbi wu nay cé déc tinh héa ly: dwong lwong 586,92 + 17,55; do este hoa 38,76
+ 1,52%; chi s6 methoxyl 3,94 + 0,13%; ham lwong axit anhydrouronic 76,58 + 1,19%. Day la déc tinh phu hop véi
muc dich tao mang bao quan, m& ra mét hwéng trng dung tiém nang cho loai pectin ndy. Thém vao d6, dd este hoa
clia pectin phu thudc vao diéu kién chiét xuat khac nhau.

T khéa: Pectin, t6i wu héa, chanh day tia, sw este hoa, chiét xuét.

Optimization of Pectin Extraction and Effect of Extraction Conditions
on Esterification of Pectin from Purple Passion Fruit Peel (Passiflora edulis Sims.)

ABSTRACT

Passion fruit peel accounts for a very high percentage of the total fruit weight. Therefore, taking advantage of
this by-product source to extract pectin will both create valuable products for application in the food industry and
contribute to solving environmental problems. This study aimed to find the optimal conditions for extracting pectin
from the peels of purple passion fruit and to evaluate the effect of extraction conditions on the degree of esterification
of pectin. Using a central composite design (CCD) with a response surface methodology (RSM), the results showed
that the generated quadratic model adequately explained the data variation and significantly represented the actual
relationship between the independent variables and the responses. This study also found the optimal conditions to
extract pectin from passion fruit peels as follows: citric axit concentration of 8.00%, temperature of 82.14°C and
extraction time of 81.07 min for the highest yield of pectin (24.42%). The pectin extracted under the optimum
conditions had the following physicochemical properties: equivalent weight (EW) of 586.92 + 17.55; degree of
esterification (DE) of 38.76 + 1.52 %; methoxyl index (MI) of 3.94 + 0.13 %; total anhydrouronic acid content (AUA) of
76.58 £ 1.19 %. These characteristics are suitable for the purpose of edible film making, opening up a potential
application for this pectin. In addition, the extraction conditions had a marked effect on the degree of esterification of
pectin from purple passion fruit peel.

Keywords: Pectin, optimization, passion fruit peel, degree of esterification, extraction.

nganh coéng nghiép thuc phadm véi vai trd 1a chét

1. DAT VAN DE tao gel, chdt 6n dinh, chit tao déng.. (Oliveira &

Pectin 14 mot trong nhiing polysaccharide cs., 2016). Pectin 12 mo6t polymer cua cac axit
quan trong nhat va duge ting dung réng rai trong galacturonic va cic este methyl ctia chiing, cac
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Xac dinh diéu kién t6i wu chiét xuat pectin va anh hwéng cua diéu kién chiét xuat dén do este hoa cuia pectin tir vé

qua chanh day tia (Passiflora edulis Sims)

don phan ti D-galacturonic lién két véi nhau
bing lién két a-(1-4)-glycosidic (Van Buren &
cs., 1991). Pectin chiét xuat tit cAic nguén nguyén
liéu khac nhau sé khac nhau vé khéi lugng phan
tl, do este hoéa, chi s6 methoxyl, acetyl.. do d6
ching sé& s hiiu nhiing thudc tinh chiic ning
khac nhau (Girma & cs., 2016).

Nguédn nguyén liéu chinh dé san xuét pectin
trén thi truong hién nay la ba téo tay va vo qua
ho cam quyt. Trong khi d6, vé chanh day la
ngudn nguyén liéu doi dao, ré tién, lugng phu
phdm nay ngay cang 16n do su ting trudng
nhanh chéng ctia dién tich tréng va cac nha may
ché& bién cac san phdm tit qua chanh day. Theo
Cuc Trong trot thong ké, dén nam 2019 téng
dién tich chanh day cid nuéc dat khoang
10.500ha, san lugng qua tuci dat hon 222.000
tdn. Hon niia, theo Tran Hiep & cs. (2020), vo
qua chanh day & Son La chiém t6i 41,1% téng
khoi lugng qua. Vi vay, tan dung dudc ngudn
phu phdm nay dé chiét xuét pectin sé vita tao ra
duge san pham c6 gia tri tng dung trong nganh
cong nghé thuc phdm vita gép phan giai quyét
dudc van dé moi truong.

Cau hoi dit ra 1a 1am sao dé chiét xudt duge
pectin v6i ham lugng cao nhat. Trong qué trinh
chiét xuét khong thé tach roi tiing yéu t6, vi vay
néu nghién ciu don yéu t6 nhu mot s6 nghién
ctiu da thuc hién thi hiéu quda chiét xuit sé
thap. Nén t6i uu héa diéu kién chiét xuit bang
phuong phap bé mat dap tng 1a gidi phap da
dugc chiing minh ¢6 hiéu qua. Trong d6, néng dd
dung mo6i, nhiét do va thoi gian chiét xuit 1a cac
bién doc lap, ham muc tiéu 14 hiéu suit thu hoi
pectin. Uu diém 16n nh4t cia phuong phép nay
1a c6 thé danh gia dude su tuong tac dong thoi
cla cac yéu té thi nghiém ma chi can thuc hién
s6 nghiém thtc khéng qua 16n. Hon niia,
phuong phap nay ap dung cac thuat toan vé toi
uu va thong ké nén viéc phan tich sé liéu chinh
x4c va ro rang hon.

Thém vao d6, viéc ing dung pectin con phu
thudc vao dic tinh héa 1y ctia né. Trong d6, DE 1a
chi s8 rét quan trong ctiia pectin. Chi s6 DE biéu
hién mtic do este héa, 1a phan tram s6 goc axit
galacturonic bi este héa trén téng s6 axit
galacturonic trong phan ti (Food Chemical
Codex - (FCC V, 2004b)). Dua vao chi s6 DE,
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pectin duge chia thanh 2 nhém chinh: Pectin ¢6
d6 este cao véi DE > 50% va pectin c6 do este
thap véi DE < 50% (Thakur & cs., 1997). Chi s6
nay sé quyét dinh tinh chat gel va chiic nang ctua
pectin. Theo Levigne & cs. (2002), hiéu suit thu
héi va tinh chat cta pectin phu thudc vao qua
trinh trich ly va tinh sach. Vi vay, xac dinh duge
anh hudng cta diéu kién chiét xuit dén do este
héa sé rat c6 y nghia cho viéc lua chon diéu kién
chiét xuit phu hop véi muc dich st dung pectin.

Muc dich ctia nghién ctu nay la tim ra méi
quan hé giiia cac bién (ndng d6 axit citric, nhiét
do, thoi gian chiét xuat) va ham muc tiéu (hiéu
suat thu hoi pectin), tit d6 xac dinh duge diéu
kién t61 vu chiét xudt pectin tit vo chanh day
tia. Pong thdi, nghién c@u ciing nham danh gia
anh hudng ctua diéu kién chiét xuat dén do este
héa ctia pectin tit vé qua chanh day tia.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Nguyén liéu duge st dung dé chiét xuét
pectin 1a v qua chanh day tia (Passiflora edulis
Sims.) trong tai tinh Son La, phu phdm cta quy
trinh ché& bién nuéc ép chanh day co dic. Tat ca
cic héa chat dude st dung 14 héa chit tinh khiét
thuong mai c6 xuét xi Diic, An Do, Trung Quéc.
Pectin thi truong ctia hing HiMedia (gn bo).

2.2. Phuong phap

2.2.1. Chiét xuat pectin

* Chuén bi miu chiét xuét pectin tit vo
chanh day theo phuong phap cta Girma & cs.
(2016). V6 chanh day sau khi lam sach loai bd
bui ban dudgc cit 1at méng, rdi say kho dén khoi
lugng khéng d6i & nhiét d6 60°C (46 4m 9%).
Sau dé, mau dude nghién nho dén kich thuéc 60
mesh. Mau bét nay dugc bao géi trong tui zip
PE va bao quan & nhiét do -18 = 2°C dén khi st
dung. DAy 14 mau nguyén lidu cho tat ca cac thi
nghiém chiét xuit va phan tich.

* Chiét xuit pectin theo quy trinh cé sta
d6i cia Ranganna & cs. (2001). Bot vé chanh
day dudc can khéi lugng (B;), cho vao binh tam
giac, sau d6 dung méi (axit citric) véi cac nong



do theo yéu cau duge thém vao theo ti 1é nguyén
lidu/dung méi 1:20 (w/v), khudy tréon rdi ngadm
dé nguyén litu phan tan déu trong dung moi.
Sau d6, tién hanh nang nhiét va gifi nhiét theo
nhiét d6 va thdi gian yéu ciu cua cac nghiém
thic. Tiép theo, loc va ria ba dé thu dich chiét
pectin. Dich chiét nay dugc két tua véi ethanol
96% theo ti 16 1:2 (v/v) va dé yén trong 3h.
Pectin ndi 1én dudc tach ra bing gify loc va riua
lai bang ethanol 70% va ethanol 96%. Budc tiép
theo, mAu pectin dugc sy khé 6 nhiét do 45°C
trong 15h. Cuéi cung, pectin dugc nghién nhd
thanh dang bét ¢6 kich thude 60 mesh.

Hiéu sudt thu hoi pectin dudc tinh bing
cong thic sau:

Y,.. (%) = (P/By) x 100

Trong do:

P: 1a khéi lugng pectin chiét xuit duge (g);

B;: 14 khéi lugng nguyén liéu ban dau (g).

2.2.2. Thiét ké thi nghiém t6i vu héa va
phéan tich théng ké

Thiét k& phtic hop trung tam (CCD) véi 3
bién doc lap duge lua chon: nong do axit citric,
nhiét d6 va thoi gian chiét xuit. Day 1a 3 yéu t6
c6 anh hudng 16n nhat dén hiéu qué chiét xuit
pectin, dong thdi dua vao cac két qua da cong bo
quéc t& cua Fakayode & cs. (2018); Kliemann &
cs. (2009); Kanmani & cs. (2014), mdi yéu t6 lam
d 5 mic khac nhau (-a, -1, 0, +1, + a). Cac diéu
kién thi nghiém, cic mitc yéu t& dudc mé ta nhu
bang 1.

Chon phuong 4n quy hoach truyc giao cap 2,
thuc nghiém yé&u t6 toan phan TYT 2F S6
nghiém thtic N = 2¢ + 2k + n (trong d6 k 1a s6
yéu t6 thi nghiém, k = 3, n 14 s6 1an lip lai tai
diém trung tAm, n = 6). Khoang cach tit tAm dén
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diém sao a = 2¥* (a = 1,68 v6i k = 3). Nhu vay,
trong nghién ctiu nay, 20 thi nghiém sé dudgc
thuc hién véi 2% s6 thi nghiém ctia quy hoach
toan phan, 6 thi nghiém lip lai tai tAm dé danh
gia sai s0 va 6 thi nghiém bé sung tai diém sao
nam cach vi tri tAm thuc nghiém mét khoang +
o. Dua vao viéc ma héa cac mtc yéu to trén, si
dung thiét ké& phtic hop trung tam (RSM-CCD)
v6i ham muc tiéu 1a hiéu suat thu héi pectin (y)
thu dude bang ma tran thuc nghiém véi 20
nghiém thtc nhu bang 2.

Phuong phap bé mat dap tng (RSM) dugc
st dung dé t6i wu héa diéu kién chit xudt
pectin ti vo chanh day tia. Diéu kién t6i uu 6
day 1a su phdi hop déng thoi cua 3 yéu t6 thi
nghiém cho hiéu suat thu héi pectin cao nhat.
Bai toan dit ra la t6i uu héa bang thuc nghiém
qué trinh chiét tach pectin c¢6 dang nhu sau:

Ymax = f(XD X2, X’i)

M5 hinh thong ké biéu dién su phu thudc cta
hiéu suat thu héi pectin vao cac yéu td thi nghiém
la mot phuong trinh da thic bac hai ¢6 dang:

3 3 2 3
2

Y=b, +YbX 43X 43 Y b XX,

i=1 i=1 i=1  j=1+1

Trong d6:

Y: ham muc tiéu - hiéu suat thu héi
pectin (%);

b,: hé s6 hoi quy bac 0;

X;: nhan t6 doc lap thd i dnh hudng dén
ham muc tiéu Y;

b;: hé s6 hoi quy bac 1 md ta anh hudng cta
nhan t& X; t61 ham muc tiéu Y;

b;: hé s6 hoi quy tuong tdc mo ta anh hudng
cua yéu to X, téi Y;

) by: hé s hoi quy tuong tdc mo ta anh hudng
dong thoi cua X;va X;t61 Y.

Bang 1. Cac miic ctiia yéu t6 anh huéng

Céc murc céc yéu to

Cac yéu t6 anh hudng Bién ma DBon vi
- -1 0 +1 +a
Néng do axit citric A % 6,6 8 10 12 13,4
Nhiét dé B °C 71,6 75 80 85 88,4
Thoi gian C phat 56,4 70 90 110 123,6
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M5 hinh va phuong trinh héi quy dude kiém
tra mutc d6 pha hgp véi thuc nghiém bng kiém
dinh Fisher (o = 0,05) va su thiéu phu hop
(Lack of fit). St dung phuong phap binh phucng
t61 thiéu dé tim cac hé s6 b cta phuong trinh héi
quy. Kiém dinh Student (t-test) dudc st dung dé
kiém dinh mtc § nghia cta cac hé s6 hdi quy b
(P = 0,05). Phan tich phuong sai dugc dung dé
danh gia mic y nghia cia mé hinh. St dung
phuong phap ham ki vong trén phan mém quy
hoach thuc nghiém Design-Expert 11 (Stat-
Ease, Minneapolis, MN, US) dé t6i uu héa ham
muc tiéu. Sau dé, tién hanh thuc nghiém & diéu
kién t6i uu véi 3 1an lip lai dé xac dinh tinh
tuong thich ctia mé hinh.

2.2.3. Cac chi tiéu xac dinh déic tinh héa ly
ciia pectin

- Do este héa ctia pectin: Chi s6 DE dudc xac
dinh theo phudng phap caa Bochek & cs. (2001).

- Cac chi tiéu: duong lugng (EW), chi sb
methoxyl (MI), ham lugng axit anhydrouronic
(AUA) dudc xic dinh theo phuong phap cua
Yadav & cs. (2017).

3. KET QUA VA THAO LUAN

3.1. M6 hinh héa va t6i vu héa qua trinh

chiét xuit pectin tit vé qua chanh day

3.1.1. Mé hinh héa qua trinh chiét xuat
pectin bang quy hoach thuc nghiém

Két qua & bang 2 cho thay hiéu suit pectin
chiét xuét tit vo chanh diay ndm trong khoang
gia tri tu 13,74-23,91%. Khi so sanh véi cac
nghién ctu khéac vé chiét xuit pectin tit vo qua
chanh day, hiéu su#t pectin thu dugc cua
nghién ctiu nay cao hon so v6i nghién ctiu ctaa
Oliveira & cs. (2016) - dat 12,67% trong diéu
kién c6 ho trg cia séng siéu am, pH 2, thoi gian
10 phuit. Nhung thap hon so véi két qua cua
Inayati & cs. (2018) - dat gia tri cao nhat la
30,78% nhung st dung dung méi la axit
hydrochloric néng do 0,02 N. Ngoai ra, cong bo
ctua Canteri & cs. (2010), chiét xu4t pectin tit vo
qua chanh day vang st dung dung méi axit
nitric, hiéu suit pectin dao dong trong khoang
16,4-24,9%. Nhu vay, ré rang viéc md hinh héa
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bing quy hoach thuc nghiém c6 tac dung lam
ting hiéu suit pectin thu nhan dugc khi st
dung dung méi axit citric.

Mzt khac, khi so sanh v6i ngudn nguyén liéu
truyén théng dé chiét xudt pectin hién nay 1a vo
cam thi ham lugng pectin ti vo chanh day cling
khong thidp hon nhiéu. Cac nghién ctiu cia
Kanmani & cs. (2014), Dehankar & cs. (2015),
El-Nawawi & cs. (1987), Mollea & cs. (2008) trén
v qua cam thu dudc hidu suat pectin cao nhat
dat 14n lugt 13 29,41%, 21%, 30% va 25%. Su
khéac biét nay 1a do d#c tinh tu nhién cta ting
loai qua nhu su khac biét vé giong, dia diém
trong, diéu kién cham séc, d6 chin thu hai cua
ting loai qua d6, cting véi d6 1a viéc st dung céc
thong so6 chiét xuat khac nhau giiia cac tac gia.

Két qua phan tich ANOVA 6 bang 3 cho
thay: gia tri F-value ctia mo hinh bang 51,78 va
gia tri P <0,001 chiing t6 mé hinh c6 y nghia
(md hinh bac hai nay hoan toan phit hop dé mé
ta moi tuong quan gitia hiéu suit thu hdi pectin
va cac yéu t6 thi nghiém). Pong thoi, Lack of fit
c6 gia tri F-value = 2,68 cho thay phan sai s6
cia m6é hinh 14 khéng c6 y§ nghia théng ké
(P >0,05). Hon niia, md hinh c¢6 hé s6 héi quy
R?=0,9790. K&t qua nay cho thay c6 97,9% s6
liéu thuc nghiém tucng thich véi s6 liéu tién
dodan cta md hinh. Thém vao d6, gia tri
Adjusted R?* = 0,9601 va Predicted R? = 0,8663
cang ching té mé hinh du doan rat sat véi két
qua thuc nghiém. Gia tri Adeq precision bang
23,56 phan anh mtic d6 chinh xac cia md hinh.

St dung phuong phap binh phuong téi
thiéu, da xac dinh dugc m6 hinh phu hgp 1a mé
hinh bac hai va phuong trinh héi quy c6 dang
nhu sau:

Y = 23,3948 — 0,8142A + 1,8062B — 0,7002C
- 0,5975AB + 0,5750AC + 0,6175BC — 0,5847A?
—2,4851B% — 1,1292C? (1)

Phuong trinh héi quy (1) va két qua phan
tich cac hé s6 hoi quy 6 bang 3 cho thay ca 3 yéu
t& thi nghiém va su tuong tac bac 1, bac 2 gitia 2
yéu t6 déu c6 anh hudng rd rét dén hiéu suat
thu héi pectin. Cu thé, yéu t6 nhiét do c6 anh
hudng theo ti 1& thuin va né ciing c6 anh hudng
manh mé nhat dén hiéu suat pectin (véi hé s
1,8062 cao hon hén so véi 0,8142 va 0,7002 cta



A va C, tuong ting). Trong khi d6, y&éu td ndng d6
axit va thoi gian chiét xu4t lai c6 tuong quan ti
1é nghich véi hiéu sudt pectin. Phan tuong tac
bac 1 ctia 2 yéu t6 A x C, B x C va bac 2 c6 tac
dung lam tang hiéu suit trong khi phan tuong
tac bac 1 ciia 2 yéu t6 A x Bva bac 2 cia A, B, C
lai lam giam hiéu suat pectin.

3.1.2. Anh hudng cia diéu kién chiét xuat
dén hiéu suat thu héi pectin

a. Anh hudng ctia cip yéu t6 ndng d6 dung méi va
nhiét do chiét xuat dén hiéu suat thu hoi pectin
DE t6i uu hoéa, trudc hét cAn xem xét su
tuong tac gifia tiing cép yéu t6 dén hiéu suit
thu héi pectin. P§ cong cta bé mat dap tng va
cac duong dong miic ¢ d6 thi hinh 1(A) cho thay
su tuong tac gitia nong d6 dung méi va nhiét do
c6 anh hudng rdo rét dén hiéu suat thu hoi
pectin. Cu thé, é khoang gia tri ca nong d6 axit
va nhiét @6 déu thap thi hiéu suat thu hoi thap.
Khi ndng d6 axit cao - nhiét d6 thap thi hiéu
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suét chi ting nhe nhung & diéu kién ngudc lai
thi hiéu suit lai ting manh. B&é mit dap tng
cling cho thay yéu t6 nhiét d6 anh hudng nhiéu
hon dén hiéu suat pectin.

Su tuong tic nay duge gidi thich nhu sau:
Khi néng dd axit va nhiét d6 déu thap, do lién két
gifia caAc mach polysaccharide trong vach té& bao
khé bi pha v6 dan dén pectin kh6 thoat ra nén
hiéu suit thap. Nhung ¢ diéu kién noéng do axit
thap - nhiét d cao thi d6 bién thién nhiéu la do
nhiét d6 tang sé lam ting cudng phan tng thiy
phén protopectin thanh pectin hoa tan (Chan &
Choo, 2013). Tuy nhién, khi nhiét d6 va noéng do
axit déu ting qua mtc téi vu thi ciu tric cua
pectin bi phan huiy, lam ting kha ning phan cit
cac lien két glycoside dan téi pectin khong thé
két tia véi con ethanol (Ziari & cs. 2010). Méc du
gi4 tri khac nhau nhung xu huéng bién d6i nay
tuong déng véi két qua ctia Girma & cs. (2016)
chiét xuat pectin tit vé qua xoai, Fakayode & cs.
(2018) chiét xuat pectin ti vo cam.

Bang 2. Ma tran thuc nghiém RSM-CCD va hiéu suat thu hoéi pectin

Yéu té 1 Yéu t6 2 Yéu té 3 Ham muc tiéu
Run A: Nong db axit citric (%) B: Nhiét d6 (°C) C: Thoi gian (phat)  Hiéu suét thu hdi pectin (%)
1 +1 -1 +1 16,52
2 0 +a 0 18,81
3 0 0 22,93
4 0 0 +a 19,36
5 0 0 0 23,61
6 +1 -1 -1 17,65
7 -o 0 0 23,16
8 0 -0 0 13,74
9 -1 -1 +1 14,97
10 -1 +1 -1 23,11
11 -1 -1 -1 19,83
12 0 0 22,82
13 0 0 0 23,91
14 0 0 23,37
15 0 0 - 20,86
16 +a 0 0 20,14
17 +1 +1 -1 19,97
18 +1 +1 +1 19,88
19 -1 +1 +1 22,15
20 0 0 0 23,76
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Bang 3. K&t qua phan tich ANOVA cho mé hinh bac hai ciia qua trinh chiét xuit pectin

Ngudn Tbng binh phwong Trung binh binh phwong F-value p-value
Mb hinh 170,17 18,91 51,78 < 0,001
A: Néng do axit citric 9,05 9,05 24,79 < 0,001
B: Nhiét do 44,55 44,55 122,01 < 0,001
C: Thoi gian 6,70 6,70 18,34 0,0016
AB 2,86 2,86 7,82 0,0189
AC 2,65 2,65 7,24 0,0226
BC 3,05 3,05 8,35 0,0161
A? 4,93 4,93 13,49 0,0043
B2 89,00 89,00 243,73 < 0,001
c? 18,38 18,38 50,32 < 0,001
L6i 3,65 0,3652
Lack of Fit 2,66 0,5319 2,68 0,1515
Pure Error 0,9920 0,1984

b. Anh hudng ctia cip yéu t6 ndng do dung méi va
thoi gian chiét xuat dén hiéu suat thu hoi pectin

D6 cong yé&u ctia bé mét dap ting & cac d6 thi
hinh 1(B) chiing t6 su tuong tac gitia néng do
dung méi va thoi gian chiét xuit c6 anh hudng
khong nhiéu dén hiéu suat thu hoéi pectin. Két
qua cling cho thiy chénh léch & cac diéu kién
chiét xuat khong c6 su bign dong 16n. O khoang
gia tri nong do axit thap va thoi gian trung binh
thi hiéu suat thu dude ndm trong viing cao nhat.
Khi néng 6 axit thap - thoi gian dai va ngudc
lai thi hiéu suat giam nhe.

D& hiéu rang thoi gian kéo dai sé lam cho
cAu tric mach pectin mém ra lam téng co hdi cho
cac phan tng thuy phan dan dén hiéu suit trich
ly tang 1én. Tuy nhién, néu st dung axit néng do
qua manh trong thoi gian dai thi cac chudi
polygalacturonic sé bi phan cit triét dé, din dén
hiéu suat thu héi giam. Garna & cs. (2007) khi
chiét pectin tu ba tdo cling cho thiy trong
khoang gia tri khdo sat thi thoi gian 1a yéu t6
anh hudéng khéng nhiéu dén hiéu suit pectin.

c. Anh hudng ctia cip yéu t6 nhiét do va thoi
gian chiét xuat dén hiéu suit thu hoi pectin

Bé mat dap ting va cac dudng déng miic &
d6 thi hinh 1(C) cho thdy mtc d6 anh hudng cua
cdp yéu td nhiét dd va thoi gian chiét xuit dén
hiéu suét thu hdi pectin. Mét cach tdng quét c6
thé thay ring cip yéu té nay cé anh hudng kha
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manh dén ham muc tiéu, né thé hién bsi su bién
thién gia tri kha 16n trong mién khdo sat téi uu.
Déng thoi, trong méi tuong tac gitia nhiét do va
thoi gian thi nhiét do 1a yéu t6 anh hudéng manh
mé hon dén hiéu qua chiét xuat. Két qua ciing
cho thay hiéu suat dat mién cao nhat é khoang
nhiét d6 tuong déi cao (79-83°C) va thdi gian
chiét xuét ti ngdn dén trung binh. Cong bé cua
Ermias & cs. (2016) ciing cho thay khi chiét
xuat pectin t¥ vo qua xoai thi nhiét do ciing c6
anh hudéng manh mé hon so véi thoi gian va su
tuong tac gitia 2 yéu t6 nay lam cho hiéu suat
bién d6i kha manh trén bé mat dap tng.

3.1.3. Xac dinh diéu kién té6i uvu dé chiét
xudt pectin tir vo chanh day

PE t61 uu héa ham muc tiéu, st dung phuong
phap ham ki vong trén phan mém quy hoach
thuc nghiém Design Expert 11. K&t qua da tim
dugde diéu kién téi wu dé chiét tach pectin tit vo
chanh day nhu sau: néng d6 axit citric 8,00%,
nhiét do 82,14°C, théi gian 81,07 phit va hiéu
sudt thu héi 1a 24,42%. Sau d6, dé kiém tra lai,
tién hanh chiét xuat pectin st dung cac thong so
t61 uu trén véi 3 1an lap lai va két qua hiéu suat
thu hoi dat dudgc 1a 24,15%. Két qua nay 16n hon
95% gia tri ma mo6 hinh da dy doan. Nhu vay, su
sai léch gitia mo hinh va thuc nghiém khong ¢6 y
nghia théng ké. Diéu d6 ching t6 md hinh dude
chon lya 1a hoan toan pht hgp va da du doan mot



cach thdéa dang két qua hiéu suat thu hoi pectin
tl v qua chanh day.

3.2.Xac dinh dac tinh hoéa ly cuia pectin thu
nhén tit vo qua chanh day

Duong lugng (EW) 1a chi tiéu vat ly dic
trung ctiia pectin, né quyét dinh d#c tinh chtic
ning cua pectin, né ¢c6 méi quan hé chit ché téi
kha n#ng tao gel cia pectin. Trong mdt khoang
gia tri nhat dinh, pectin c¢6 duong lugng cao thi
c6 hidu qua tao gel cao hon va ngugc lai. Tuy
nhién, khi duong lugng qua cao thi gel pectin bi

Ham heong pectin %)

B Nhigt 3 {*C) s &
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C: Thii gian {ph i)
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Ham kidng pectin (%)

Nguyén Trong Thang, Lé Minh Nguyét

qua ciing. Pectin c6 duong lugng qua thip
nghia 14 c¢6 mdt phan pectin da bi thoai bién
(Yandav & cs., 2017). K&t qua phan tich 6 bang
4 cho thay chi s6 duong lugng ctia pectin tit vé
chanh diay nhé hon so v6i pectin thi trudng
nhung khéng qua thap. EW trong khoang nay
12 mot dac diém thuan lgi cho pectin khi tng
dung tao mang bdo quan. Véi duong ludng cao
1467,20 + 17,43, pectin thi truong phu hgp cho
muc dich lam phu gia thuc phdm (chit lam
d#c, chét tao gel) trong cac san phdm nhu miit,
stia chua, keo déo...

B Nhigt 83 ()

Ghi chu: (A): Anh hudng tuong tac néng dé dung méi va nhiét do; (B): Anh hudng ciia tuong tic néng dé dung
méi va thoi gian chiét xuat; (C): Anh hudng cua tuong tic nhiét d6 va thoi gian chiét xuat.

Hinh 1. Anh huéng ctia tuong tac titng cip yéu t&
dén hiéu suit thu héi pectin tit vé chanh day
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Xac dinh diéu kién t6i wu chiét xuat pectin va anh hwéng cua diéu kién chiét xuat dén do este hoa cuia pectin tir vé

qua chanh day tia (Passiflora edulis Sims)

Chi s6 DE cua pectin chanh day la
38,76 £ 1,52%, thap hon so v6i pectin thi truong
62,41 + 1,58%. Chi s6 MI biéu hién mtc 6
methyl héa, 12 phan tram khéi lugng nhém
methoxyl (-OCHS3) trén téng khéi lugng phan
tu. K&t qua bang 4 cho thaiy pectin chanh day cé
gia tri MI 1a 3,94 = 0,13%, thap hon pectin thi
truong (8,07 + 0,19%). Véi két qua chi s6 DE va
MI nhu vay chiing td pectin chiét xudt dugc
thuoc loai pectin LMP (Low Methoxyl Pectin)
(trong phan ti pectin c¢6 dudi 50% cac nhém axit
bi este héa (DE < 50% & MI < 7%) va pectin thi
truong thuédc loai pectin HMP (High Methoxyl
Pectin, DE > 50% & MI > 7%). Pectin loai HMP
sé tao gel trong moi trudng c6 néng do dudng cao
(cAn ndéng d6 duong > 55% (w/w)) va axit (pH
thap, tu 2-3,5). Trong khi, pectin loai LMP c6
kha ning tao gel ma khong can thém duong, chi
cin su c6 méit cua ion cation lam cross-linker
trong chudi galacturonic axit. Pectin c¢6 chi s6
MI < 7% la loai pectin phu hgp cho muc dich tao
mang vi né c6 thé tao gel khéng thuan nghich
(Yapo & Koffi, 2014).

Chi s6 AUA xac dinh téng ham lugng axit
anhydrouronic. Chi s6 AUA dé danh gia do tinh
sach ctia pectin trong qua trinh chiét xuit va né
dude khuyén céo lén hon 65% (theo Food
Chemical Codex). Bang 4 cho thay pectin chiét
xuét tit vo chanh day c6 chi s6 AUA 16n hon 65%
va cao hon chi s6 AUA cta pectin thi trudng.
Diéu d6 phan anh do tinh sach kha cao cua
pectin thu nhan dugc § diéu kién téi vu.

Cac chi s6 L, a’, b" d bang 4 cho thdy mau
séc ctia pectin thi trudng c6 phan sang va trang
hon so véi pectin vé chanh diy. Nguyén nhén la
do pectin thi trudng da duge xt 1y chat tay tring
con pectin chiét xuat trong nghién ctu nay
khong xti 1y chat tdy tring. Vi nghién ctu nay
mudén tao ra loai pectin an toan, han ché t6i
thiéu du luong héa chat trong quy trinh ché tao.
Tuy nhién, xét vé gia tri cAm quan, mau séc cia
pectin thu dugdc ti vo qua chanh day van rat
phtt hgp dé tao mang sinh hoc.

Nhu vay, véi 4/5 cac ddc tinh héa 1y thu
dudc c6 két qua to6t hon pectin thi truong vé
khia canh ting dung tao mang bao quan sinh
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hoc, chiing té pectin chiét xuit ¢ diéu kién t6i
uu trén rat cé tiém ning cho ting dung tao mang
bao quan.

So sanh v6i cac nghién ctu lién quan,
Hosseini & cs. (2015) chiét xuat pectin tir vo
cam bang phudng phap dung méi két hgp vi
séng, thu dudc pectin c6 DE cao nhat dat 37,5%,
thuoc loai LMP. Theo Lim & cs. (2012), st dung
phuong phap dung méi va phuong phap enzyme
dé chiét xu4t pectin ti vé qua cam (Citrus
junos) c¢6 DE 1an lugt 1a 41% va 46%, déu thudc
loai LMP. Trong khi d6, theo Fakayode & cs.
(2018), pectin chiét xuit ti vé qua cam (Citrus
sinensis) c6 DE bang 60,4%, lai thudc loai HMP.
Con Liew & cs. (2014) chiét xuat pectin ti vd
qua chanh day bing phuong phap dung méi,
pectin thu duge c6 DE nidm trong khoang 41,67-
67,31% phu thudc vao pH va thoi gian chiét
xuat. Nhu vay, réo rang dic tinh héa ly cta
pectin tiy thudc vao nguén nguyén liéu, phuong
phap va diéu kién chiét xuat. T d6 thu dudc cac
loai pectin thuéc loai LMP hodc HMP véi cac
déc tinh héa 1y khac nhau, sé phu hgp cho cac
muc dich tng dung khac nhau.

3.3. Anh hudng ctia diéu kién chiét xuit dén
do este hoa cua pectin tir vo qua chanh day

3.3.1. Anh hudng cua néng dé dung méi
dén dé este hoa cua pectin

Su thay d6i d6 este héa ctia pectin khi ndng
d6 dung méi tang theo cac khoang nhiét do va
thoi gian khac nhau duge thé hién trén hinh 2.
Két qua cho thay mic gia tri DE cao hay thap
tiy thudc vao diéu kién chiét xuit khac nhau.
Trong diéu kién nhiét dd va thoi gian cung cao
hoic ciing thap thi khi néng d6 axit tang dan sé
lam cho chi s6 DE giam nhe. Con DE giam
manh nhat khi chiét xuat 6 khoang nhiét do cao
va thoi gian ngin. Ngudgc lai (6 nhiét do thap va
thoii gian dai) thi DE giam khong déng k&. Nhu
vay, cic yéu to thi nghiém c6 su tucng tac manh
mé va anh hudng rd rét dén do este héa cua
pectin. Két qua nay ciing tuong dong véi cong bo
ctia Pinheiro & cs. (2008) khi nghién ctiu anh
hudng cua diéu kién chiét xuat dén chi s6 DE
ctia pectin thu nhan tit vé qua chanh day vang.
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Bang 4. Cac chi tiéu héa ly cua pectin tit vo qua chanh day va pectin thi truong

Chi tiéu hoa ly

Pectinvd chanh day

Pectinthj treong

BPuwong lwgng EW
Do este héa DE (%)
Chi s6 methoxyl
MI (%)
Ham lwong axit anhydrouronic (%)
Mau sac
L*

a

b*

586,92 + 17,55
38,76 £ 1,52
3,94 +0,13

76,58 £ 1,19

50,01 +£0,16
9,70 + 0,54
15,83 £ 0,26

1467,20 £ 17,43
62,41 + 1,58
8,07 +0,19

68,65 + 1,02

92,09 £ 0,26
0,14 + 0,05
9,05 +0,34

Chii thich: Pectin vé chanh day dugc chiét xuit ¢ diéu kién t6i vu: néng do axit citric 8,00%, nhiét do
82,14°C, thoi gian 81,07 phiit. T4t ca cdc chi tiéu duoe lip lai 3 14n. S6 liéu duge thé hién dudi dang

trung binh + dé 1énh chuén.

T T T T T

8 9 10 1 12
A:Nong dé acid citric (%)

(A)

T T 1 T Ll
8 9 10 1 12
A: Nong dé acid citric (%)

(D)

T T T
9 10 1
A:Nong db acid citric (%)

(B)

T T T T T T

12 8 9 10 1 12
A: Nong doé acid citric (%)

(©)

9 10 1 12

A:Nong dé acid citric (%)

(E)

Ghi chi: (A) Nhiét d6 75°C, thoi gian 70 phut; (B) Nhiét d6 85°C, thoi gian 110 phut; (C) Nhiét d6 80°C, thoi
gian 90 phiit; (D) Nhiét do 85°C, thoi gian 70 phiit; (E) Nhiét do 75°C, thoi gian 110 phiit.

Hinh 2. Anh huéng ctia néng do axit citric dén chi s6 DE cta pectin
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Xac dinh diéu kién téi wu chiét xuat pectin va anh hwéng cta diéu kién chiét xuat dén do este hoa cua pectin tir vo

qua chanh day tia (Passiflora edulis Sims)

3.3.2. Anh hudng ciia nhiét do chiét xuat
dén do este héa ciia pectin

Su thay déi ctia chi s6 DE khi nhiét d6 tang
theo cac khoang néng do axit va thdoi gian khac
nhau duge thé hién trén hinh 3. K&t qua cho
thay trong khoang nong do axit thap va thoi
gian ngin, khi nhiét d6 ting dan sé lam chi s6
DE ting manh. Ngudc lai, trong khoang ndéng do
axit cao va thoi gian dai thi khi nhiét do ting lai
lam cho DE gidm manh. O khodng trung tam,
miic d6 este héa ctia pectin c6 xu huéng gan nhu
khong thay d6i khi nhiét d6 tang lén. Khi nong
d6 axit cao-thoi gian ngén, nhiét do ting thi chi
s6 DE tang nhe nhung & diéu kién ngugc lai thi
chi s6 DE lai giam dan. Nhu vay, yéu t6 nhiét do
c6 anh hudng rd rét dén chi s6 DE cta pectin va
anh hudng ctia yéu t6 nhiét do6 ciing chiu tac
dong cua 2 yéu t6 thi nghiém con lai.

3.3.3. Anh huéng ctia thoi gian chiét xuit
dén do este héa ciia pectin

Su thay ddi chi s6 DE theo thdi gian 6 cac
khodng nong dd axit va nhiét do khac nhau dudc
thé hién trén hinh 4. Két qua cho th&y khi néng
do axit thap - nhiét do thap, thoi gian tang dan
thi chi s6 DE ctia pectin tang. O ndng db axit cao
- nhiét d6 cao va khoang trung tAm, khi thoi gian
tang thi chi s6 DE gan nhu khong thay d6i. Khi
néng d6 axit cao - nhiét do thap, thoi gian ting
1am cho chi s6 DE ting manh nh4t, nhung é diéu
kién ngudc lai thi chi s6 DE lai gidm. Nhu vay,
thoi gian chiét xudt c6 4nh hudng dang ké dén
chi s6 DE ctia pectin chanh day. Két qua nghién
ctiu ctia Hosseini & cs. (2015, 2019) khi chiét
xudt pectin tit vé cam ciing cho thay thdi gian
bién d6i trong cac diéu kién khac nhau sé lam
cho DE cta pectin c6 gia tri khac nhau.
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Ghi chii: (A) Nong d¢ axit 8%, thoi gian 70 phiit; (B) Nong dé axit 12%, thoi gian 110 phiit; (C) Nong d¢ axit
10%, thoi gian 90 phiit; (D) Nong do axit 12%, thoi gian 70 phiit; (E) Nong dé axit 8%, thoi gian 110 phiit.

Hinh 3. Anh huéng ctia nhiét dé chiét xuat dén chi s DE ctia pectin
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Ghi chi: (A) Néng dé axit 8%, nhiét d6 75°C; (B) Nong do axit 12%, nhiét do 85°C: (C) Nong do axit 10%, nhiét
d6 80°C; (D) Néng do axit 12%, nhiét d6 75°C; (E) Néng do axit 8%, nhiét do 85°C.

Hinh 4. Anh huéng ctia thdi gian chiét xuit dén chi s6 DE ctia pectin

4. KET LUAN

Nghién ctiu nay da cho thiy cac yéu t6 néng
do axit citric, nhiét do, thoi gian chiét xuit va su
tuong tac gitia ching déu c6 anh hudng rd rét
dén hiéu suat thu hoi pectin ti vé qua chanh
day, trong d6 nhiét do chiét xuat 1a yéu t6 c6 anh
hudng 16n nhat. Pong thoi, nghién ctu da tim
dugec mé hinh bac 2 hoan toan phu hgp véi qua
trinh chiét xuat pectin tit v qua chanh day tia.
Két qua ciling da xac dinh duge diéu kién t61 uu
dé chiét xudt pectin tit vo chanh dAy nhu sau:
néng d6 axit citric 8,00%, nhiét d6 82,14°C, thoi
gian 81,07 phtt va hiéu suit thu héi dat 24,42%.
Pectin chiét xuat ¢ diéu kién t6i vu c6 dac tinh
héa 1y phu hgp v6i muc dich tao mang bao quan,

md ra mot huéng tng dung tiém ning cho loai
pectin nay. Cuéi cung, diéu kién chiét xuat khac
nhau lam thay d6i do este héa caa pectin.

TAI LIEU THAM KHAO

Bochek A.M., Zabivalova N.M. & Petropavlovskii
G.A. (2001). Determination of the esterification
degree of polygalacturonic axit . Russian Journal
of Applied Chemistry. 75: 796-799.

Canteri M.H.G. & Fertonani H.C.R. (2010). A
comparative study of pectin extracted from passion
fruit rind flours. Journal of Poly Environment.
18: 593-599.

Chan S.Y. & Choo W.S. (2013). Effect of extraction
conditions on the yield and chemical properties of

pectin from cocoa husks. Food Chemistry.
141(4): 3752-3758.

805



Xac dinh diéu kién t6i wu chiét xuat pectin va anh hwéng cua diéu kién chiét xuat dén do este hoa cuia pectin tir vé

qua chanh day tia (Passiflora edulis Sims)

Dehankar P.B., Mane P. & Mane J. (2015). Recycling
of orange peels as pectin-A valuable product.
International Journal of Informative & Futuristic.
2(9): 3041-3048.

El-Nawawi S.A. & Shehata F.R. (1987). Extraction of
pectin from Egyptian orange peel. Factors
affecting the extraction. Biological Wastes.
20(4): 281-290.

Fakayode O.A. & Abobi K.E. (2018). Optimization of
oil and pectin extraction from orange (Citrus
sinensis) peels: a response surface approach.
Journal of Analytical Science. 9: 20.

Garna H., Mabon N., Robert C., Cornet C., Nott K. &
Paquot M. (2007). Effect of extraction conditions
on the yield and purity of apple pomace pectin
precipitated but not washed by alcohol. Journal of
Food Science. 72 (1): 1-9.

Girma E. & Worku T. (2016). Extraction and
characterization of pectin from selected fruit peel
waste. International Journal of Scientific
Publications. 6(2): 447-454.

Hosseini S.S., Khodaiyan F. & Yarmand M.S. (2015).
Optimization of microwave assisted extraction of
pectin from sour orange peel and its
physicochemical properties. Carbohydrate
Polymers. 140: 59-65.

Hosseini S.S. (2019). Optimization and characterization
of pectin extracted from sour orange peel by
ultrasound assisted method. International Journal
of Biological Macromolecules. 125: 621-629.

Inayati Puspita R.I. & Fajrin V.L. (2018). Extraction of
pectin from passion fruit rind (Passiflora edulis
var. flavicarpa Degener) for edible coating. AIP
Conference Proceedings. Doi: 10.1063/1.5024061

Kanmani P., Dhivya E., Aravind J. & Kumaresan K.
(2014). Extraction and analysis of pectin from
citrus peels: augmenting the yield from citrus
limon using statistical experimental design. Iranica
Journal of Energy & Environment. 5(3): 303-312.

Kliemann E., Simas K.N. & Amante E. (2019).
Optimisation of pectin axit extraction from passion
fruit peel (Passiflora edulis flavicarpa) using
response surface methodology. International
Journal of Food Science. 44: 476-483.

Levigne S., Ralet M. & Thibault J.F. (2002).
Characterisation of pectins extracted from fresh
sugar beet under different conditions using an
experimental design. Carbohydrate Polymers.
49 (2): 145-153.

Liew S.Q., Chin N.L. & Yusof Y.A. (2014). Extraction
and characterization of pectin from passion fruit

peels. Agriculture and Agricultural Science
Procedia. 2: 231-236.

806

Lé Vian Ha, Nguyén Hung Son, Nguyén Xuan Trach,
Bui Quang Tuén & Tran Hiép (2020). Tiém ning
st dung v6 chanh leo lam thirc an cho gia stic nhai
lai. Tap chi Khoa hoc va Cong nghé Chan nuoi.
107: 49-50.

Lim J., Yoo J., Ko S. & Lee S. (2012). Extraction and
characterization of pectin from Yuza (Citrus junos)
pomace: A comparison of conventional-chemical
and combined physical-enzymatic extractions.
Food Hydrocolloids. 29: 160-165.

Mollea C., Chiampo F. & Conti R. (2008). Extraction
and characterization of pectins from cocoa husks:
A preliminary study. Food  Chemistry.
107(3): 1353-1356.

Oliveira F., Giordani C., Lutckemier R., Gurak P.D.,
Cladera-Olivera F. & Marczak L.D. (2016).
Extraction of pectin from passion fruit peel
assisted by ultrasound. LWT-Food Science and
Technology. 71: 110-115.

Pinheiro E.R., Silva .LA. & Amboni D.M.C. (2008).
Optimization of extraction of high-ester pectin
from passion fruit peel (Passiflora edulis
flavicarpa) with citric axit by using response
surface methodology. Bioresource Technology.
99: 5561-5566.

Ranganna S. (2001). Pectin: handbook of analysis and
quality control for fruit and vegetable products.
USA: Tata McGraw-Hill Publishing. pp. 31-47.

Thakur B.R., Singh RK. & Handa AK. (1997).
Chemistry and uses of pectin-a review. Critical
Reviews in Food Science and Nutrition. 37(1): 47-73.

Tran Hiep, Bui Quang Tuan, Le Viet Phuong, Nguyen
Hung Son, Le Van Ha & Nguyen Xuan Trach
(2020). Passion fruit (Passiflora edulis) peel as
feed for ruminants in Vietnam: Quantification,
chemical composition and posibility to make
silage. Livestock Research for Rural Development.
32 (3) Atrticle #35. http://www.lrrd.org/lrrd32/
2/trach32035.html.

Van Buren & Walter R.H. (1991). The chemistry and
technology of pectin. Academic Press, Inc. San
Diego, California. pp. 92-101.

Yadav S.D., Bankar N.S., Waghmare N.N. & Shete
D.C. (2017). Extraction and characterization of
pectin from sweet lime. 4th International
Conference on Multidisciplinary Research &
Practice. pp. 58-63.

Yapo B.M. & Foffi K.L. (2014). Extraction and
characterization of highly gelling low methoxy
pectin from cashew apple pomace. Foods. 3: 1-12.

Ziari H., Ashtiani F.Z. & Mohtashamy M. (2010).
Comparing the effectiveness of processing
parameters in pectin extraction from apple pomace.
Afinidad. 67: 374-379.



