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Tom tat

CUi qud budi chita ham lwong pectin cao, 1& nguon co chat tiém néing dé chiét
Xudt pectin izng dung trong cong nghiép thic pham. Nghién cizu ndy nham khdo sat cac
diéu kién toi wu chiét xudt pectin tir cUi qud budi dé dat hiéu suat cao nhu thoi gian,
nhiér dg va nong do axit citric. Pong thoi, dé tinh khiét va dé ester cua pectin tir cli qua
budi ciing dwoc xde dinh. Hiéu sudt pectin thu dwoc cao nhat 14 16,46% trong diéu kién
tach chiét 1a nong dé axit citric 9%, 85 phut ¢ 90°C. Pectin tir cli qud buwdi thu dirgc c6
dé tinh khiét khoang 49,43% véi dé ester 1a 51,15%.

Tir khoa: axit citric, cUi qud budi, dé tinh khiét, do ester, pectin
Abstract

THE STUDY ON OBTAINING CRUDE PECTIN FROM POMELO PEELS

The peels of pomelo contain high pectin content and can be utilized to extract
pectin applied in food industry. In this study, the extraction conditions of pectin from
pomelo peels were optimized to obtain high yield of pectin such as time, temperature
and citric acid concentration. In addition, the purity and esterification degree of pectin
from pomelo peels were also determined. The highest yield of pectin is 16.46% in the
extraction conditions with 9% citric acid for 85 minutes at 90°C. The pectin product is
of 49.43% purity with 51.15% esterification degree.

1. Giai thiéu

Viét Nam la nuée ¢6 nganh ndng nghiép phat trién manh, trong 6 tréi cay la mat
hang c6 gia tri kinh té cao. Trai cay 1a ngudn nguyén liéu doi dao dé san xuat pectin.
Luong pectin con c6 nhiéu trong phé liéu trai cay la ngudn nguyén liéu ré tién, dé kiém.
Tir nguyén liéu 1a nhitng phan khong an duoc hay nhiing phan gia tri dinh dudng khdng
cao ta cO thé sir dung dé chiét xuat lay pectin tir d6 1am cho chiing c6 gia tri va ung
dung nhiéu hon, dong thoi gop phan trong viéc bao vé moi trudng va dem lai gia tri
kinh té. Buai 12 loai tréai cay c6 dién tich va san luong cao. Dic biét tai Tan Uyén (Binh
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Duong), c6 mot nguon cung budi doi dio nhung chi ¢6 thé sir dung phan thit budi chir
chura thé str dung phé liéu buai dé san xut pectin 1am 1ang phi ngudn nguyén liéu.

Pectin I chat phu gia quy dugc sir dung nhiéu trong céng nghiép thuc pham dugc
ding 1am chit 6n dinh, chat 1am day, chit nhii hoa, tao cu tric... Pectin khong lam
bién ddi mui vi ty nhién cua san pham va khong doc hai. Trong y hoc, pectin duoc dung
dé san xuét thudc chira bénh dudng rudt (gitip co thé ting cudng bai tiét cac kim loai
nang) (Liu, Shi, Langrish, 2016). Muc tiéu cua nghién ctu nay la khao sat cac diéu kién
t6i uu trich ly pectin tir cUi qua budi dé dat duoc hiéu suat thu pectin cao, 1am co sé di
liéu cho cac nghién ctu phat trién cong nghé san xuét pectin tir cli qua budi trén quy
md cdng nghiép.

2. Vat liéu va phwong phap nghién ctru

Quy trinh tach chiét pectin tir cli qua budi: Cli qua budi dugc cung cap tir Vién
Phat trién tng dung trudng Pai hoc Thi Dau Mot thu mua budi da xanh tai xa Bach
Ping, thi xa Tan Uyén, Binh Duong. CUi trang ciia vo budi dugc sdy & nhiét do 500C dén
d6 am dudi 9% sau d6 duoc nghién nho va luu trit dé sir dung cho viéc nghién cau. Pectin
duoc tach chiét dua theo quy trinh cua Joye va Luzio (2000) va Quoc va cong su (2014).
Hoa 10g bt vo buai vao 20ml dung dich axit citric, gia nhiét va o. Sau d6 ly tam, ldy
dich ly tm chinh dén pH 4,5 ri cho két taa voi etanol tuyét doi, ngdm két tua 2 gio. Tiép
tuc rira két taa voi etanol 700 va siy & 600C trong 10 gid thu duoc pectin thd.

Khao sat danh hweng cua thoi gian dén hiéu sudt pectin thu dwoc khi tach chiét:
Pé khao sat anh huong cua thoi gian dén hiéu suat pectin thu duoc tir cli qua buai, diéu
kién tach chiét duoc chon nhu sau: nong do axit citric (8%) va nhiét do (80°C) véi céc
thoi gian tach chiét khac nhau (70, 75, 80, 85 va 90 phdt). Tur d6, xac dinh duoc thoi
gian tach chiét thu dich trich ly c6 hiéu suat pectin cao nhat dung cho thi nghiém tiép
theo. Thi nghiém Iap lai 3 1an voi 15 don vi thi nghiém. Chi tiéu danh gia 1a thoi gian
tach chiét cho hiéu suat thu pectin tir quy trinh trich ly pectin tir cUi qua budi cao nhét.

Khdo sat danh hwéng cua nhiét dé dén hiéu sudt pectin thu dwroc khi tach chiét: Bé
khao séat anh huong cia nhiét do dén hiéu suét pectin thu duoc tir cli qua budi, diéu kién
tach chiét duoc chon nhu sau: ndng do axit citric (8%) va thoi gian chon dugc tir thi
nghiém trén véi cac nhiét do khac nhau (70, 75, 80, 85 va 90°C). Ttr dd, xac dinh nhiét do
tach chiét thu dich trich ly c6 hiéu suat pectin cao nhét ding cho thi nghiém tiép theo. Thi
nghiém Iap lai 3 1an vai 15 don vi thi nghiém. Chi tiéu danh gia 1a nhiét d6 tach chiét cho
hiéu suat thu pectin tir quy trinh trich ly pectin tir cUi qua budi cao nhat.

Khdo sat ank hweng nong do axit citric doi Véi hiéu sudt pectin thu dwoc khi tach
chiét: Bé khao sat anh huong cua axit citric dén hiéu sut pectin thu dwoc tir cli qua budi,
diéu kién tach chiét dugc chon nhu sau: nhiét do va thoi gian tir cac thi nghiém trén vai cac
ndng do axit citric khac nhau (6, 7, 8, 9 va 10%). Tir d6, xac dinh ndng do axit citric tach
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chiét thu dich trich ly c6 hiéu suit pectin cao nhat ding cho thi nghiém tiép theo. Thi
nghiém l3p lai 3 1an véi 15 don vi thi nghiém. Chi tiéu danh gi 1a ndng do axit citric tach
chiét cho hiéu sut thu pectin tir quy trinh trich ly pectin tir cli qua budi cao nhét.

Xdc dinh d¢ tinh khiét cua pectin: Do tinh khiét cua pectin dugce xac dinh bang
phuong phap két tiia canxi pectat (Mui, 2001). Cho 0,15g pectin thd vao 100ml dung dich
NaOH 0,1 N. Bé han hop trong 7 gid cho pectin bi xa phong hoa hoan toan thanh axit
pectic. Thém 50ml dung dich axit axetic 1 N va sau 5 phat thém 50ml CaCl, 1 N roi dé
yén 1 gio, tiép do, dun soi 5 phut va loc qua gidy loc khong tan da duoc sdy khd téi trong
lwong khéng doi. Rua két taa canxi pectat bang nudc cat néng cho téi khi khdng con ion
clo nira (thar nuwéc rira véi dung dich bac nitrat 1%). Sau khi rira xong, dat gidy loc c6 két
taa vao chén can va say ¢ 105°C cho t6i trong luong khong doi. o tinh khiét caa pectin
(P) duoc tinh theo cong thirc sau: P = m * 0,92 * 100/M (%) v6i m (g): Khdi lugng cua
két tua canxi pectat (g); M (g): Khdi luong pectin thd (g); 0,92: Pectin c6 92% trong canxi
pectat. Hiéu suat tach chiét pectin (Y) duoc tinh nhu sau: Y = ag/a * 100 vai a (g): Khoi
lwong pectin kho (ag= P*M): a (g): Khdi lwong cli qua buai siy khd

Xdc dinh d¢ ester (DE) cua pectin trong djich tach chiét: Do ester caia pectin dugc
xac dinh theo phuong phap cua Pinheiro va cong su (2008). Cho 0,59 pectin vao 5ml
etanol, 1g NaCl, 1-2 giot phenolphthalein va thém 100 ml nuéc cat 4m. Hon hop duoc
chuan d6 véi dung dich NaOH 0,1 N thu duogc thé tich V4 (ml). Sau d6 thém 25ml dung
dich NaOH 0,25 N vao va khudy & nhiét ¢ phong trong 30 phat. Tiép d6 cho thém
25ml dung dich HCI 0,25 N va lic cho dén khi mat mau hong. Han hop dugc chuan do
véi dung dich NaOH 0,1 N va thu duoc thé tich Vo (ml). Do ester duoc tinh theo cong
thirc: DE (%) = V2*100/(V1+V2).

3. Két qua va thao luan
3.1. Anh hwéng cia thoi gian dén higu sudt pectin thu dwec

Hinh 1 cho thdy anh huéng cua thoi gian dén hiéu suat tach chiét, do ester va do
tinh khiét caa pectin tir cOi qua budi. Hiéu suat pectin thu duoc & 70 phit 1a thap nhat
chi dat 20,04%. Hiéu suit pectin tang theo thoi gian: 21,4% & 75 phat; 22,95% tai 80
phit va cao nhat 1a 24,25% ¢ 85 phat. O thoi gian tach chiét 1a 90 phat thi hiéu suit
pectin bi giam nhe xudng con 23,56%. Do ester cuia pectin tach chiét thay dbi khong
ddng déu. O 85 phut co do ester 1a thap nhit 53,74% va cao nhét & 75 phut 1a 58,98%
con lai do ester 1a 54,45% & 70 phut; 55,35 % ¢ 80 phat va 57,55 % ¢ 90 phat. B¢ tinh
khiét ctia pectin thi thay doi theo hiéu suat tach chiét. Do tinh khiét cao nhat ¢ thoi gian
tach chiét 85 phut 1a 46,57% va thap nhat ¢ thoi gian tach chiét 70 phut 1a 40,74%. O
diéu kién thoi gian 1a 85 phut thi hiéu suét pectin thu duoc 1a cao nhat 24,25% va co do
tinh khiét cao nhat 12 46,57% véi d6 ester 1a 53,74%. Do d6, chon thoi gian 1a 85 phut
dé tach chiét pectin tir cUi qua budi va tién hanh céc thi nghiém tiép theo.
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Hinh 1. Anh hirong cua thoi gian dén hiéu suat, dé ester va do tinh khiét
Cua pectin thu dwoc

3.2. Anh hwéng cia nhigt dg dén higu sudt pectin thu dwoc

Hinh 2 cho thdy duoc anh hudng caa nhiét do dén hiéu suat tach chiét, do ester va
do tinh khiét cua pectin tir cli qua budi. Hiéu suat pectin & nhiét d6 70°C l1a thip nhat
chi dat 19,75%. Gia tri nay ting lén 20,58% tai 75°C; 21,4% tai 80° C; 23,42% tai 85°C
va cao nhat 14 25,76% & 90°C.
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Hinh 2. Anh huong cua nhiét dé dén hiéu sudt, do ester va dg tinh khiét
Cua pectin thu dwoC
O 85°C c6 d6 ester 1a cao nhét 1a 60,32% va thip nhat ¢ 80° C 13 51,76% con lai do
ester 14 53,69% & 70°C; 56,97% & 75°C va 55,74% & 90°C. D6 tinh khiét cua pectin thi

68



Tap chi Khoa hoc Pai hoc Thii Ddu M6t S6 3(46)-2020

thay d6i theo hiéu suat tach chiét. Do tinh khiét cao nhit ¢ nhiét do 90°C la 48,64% va
thdp nhit & thoi gian tach chiét 70°C 1a 42,30%. Do tinh khiét ¢ cac nhiét d6 75°C la
44,70%, 80°C la 45,88% va 85°C la 46,92%. Két qua cho thdy & diéu kién thoi gian 1a 85
pht va nhiét d6 12 90°C thi hiéu suét pectin thu duoc & cao nhat 25,76% va co do tinh
khiét cao nhat 1a 48,64%. Tuy do ester khong dat mic thap nhat nhung van c6 thé chap
nhan dugc. Do dd, chon diéu kién nhiét d6 12 90°C dé tién hanh thi nghiém tiép theo.

3.3. Anh hwong ciia nong dé axit citric dén higu sudt pectin thu dwoc

Hinh 3 cho thiy anh huéng cua ndéng do axit citric dén hiéu suét tach chiét, do
ester va do tinh khiét cua pectin tir cUi qua budi. Hiéu suat pectin & ndng do axit citric
6% la thip nhat chi dat 23,08%. Gia tri nay ting 1én 23,59% tai nong do axit citric 7%:
23,78% tai ndng do axit citric 8% va cao nhat 1a 26,46% tai nong do axit citric 9%. Sau
d6 hiéu suat thu pectin giam xubng 24,76% tai ndng do axit citric 10%.

O néng d6 axit citric 6% do ester la cao nhat (57,50%) va thap nhat tai ndng do
axit citric 9% (51,05%) con lai do ester tai nong do axit citric 7% la 51,15%; 8% la
52,35% va 10% la 54,30%.

Do tinh khiét cua pectin thay doi theo hiéu suét tach chiét. Do tinh khiét cao nhat
tai ndng do axit citric 9% la 49,43% va thap nhat ¢ nong do axit citric 6% la 43,53%.
Do tinh khiét tai nong do axit citric 7% | 44,88%, 8% la 44,67% va 10% la 47,68%.

Két qua cho thay thoi gian va nhiét do tach chiét da chon 1a 85 phat va 90°C tai
ndng do axit citric 9%, hiéu suat pectin thu dugc la cao nhat 26,46% va ciing c6 d tinh
khiét cao nhat 12 49,43%. Tuy d¢ ester khong dat mac thap nhat nhung van c6 thé chap
nhan. Do d6, hiéu suat tach chiét pectin cao nhat véi thoi gian 1a 85 phat; nhiét do 90°C
va nong do axit citric 12 9%.
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Hinh 3. Anh hirong cua nong dé axit citric dén hiéu sudt,
dé ester va dé tinh khiét cua pectin
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Theo nghién ctu cua Liew va cong su (2016) tién hanh véi dung cu siéu &m thi
méi thu duoc hiéu suat pectin cao nhat 1a 36,33%. Trong khi d6, nghién ctru cua ching
t6i chi thuc hién theo phuong phap ngam chiét da thu dwoc hiéu suat pectin cao nhét Ia
26,46%. So véi nghién ciu cia Ngb Thi Minh Phuong (2016), tAc gia tach chiét pectin
tir cUi qua budi & 90°C trong thoi gian 90 phit va ndng do axit citric 5% thi hiéu suat
pectin thu duoc 1a 14,24% thi nghién ctu caa ching tdi dat duoc hiéu suét thu hoi
pectin cao hon (23,08%) tai ndng do axit citric 6%.

Nghién ciu caa Norziah va cong su (2000) sir dung axit manh dé gay doc hai hon
so véi axit citric. Trong nghién ctru cua ching toi, khi dung axit citric 9% theo diéu kién
thoi gian tach chiét 1a 85 phat va nhiét do tach chiét 1a 90°C thi hiéu suit dat duoc I
26,46% cao hon so véi khi sir dung ethanol-HCI chi dat 19% khi ngam chiét trong thoi
gian 60 phut va nhiét ¢o 75°C, va khi stir dung acetone-HCI chi dat 20,8% khi dugc
ngam chiét trong diéu kién thoi gian 12 60 phat va nhiét do 1a 75°C.

Trong nghién ctu caa Pawadee va cong su (2014), tac gia dung axit nitric la mot
loai axit manh, d& gay nguy hiém khi sir dung hay pha ché va thoi gian tach chiét cao
nhét 12 200 phut tai nhiét ¢6 80°C va nong d6 axit nitric 12,5mM dat dugc hiéu suat thu
pectin la 23,64%. Trong khi do, nghién ctu ctia ching téi dung axit citric véi gia thanh
ré hon va an toan hon khi str dung va chi can 85 pht tai nhiét do 90°C va ndng do axit
citric 1a 9% thi hiéu suat thu pectin cao hon (26,46%).

4. Két luan

Pectin thu dugc tir cli qua budi véi hiéu suat cao nhat 1a 16,46% trong diéu kién
tach chiét 1a nong do axit citric 9%, 85 phat ¢ 900C. Pectin tir cli qua budi thu dugc co
do tinh khiét khoang 49,43% véi do ester 1a 51,15%. Pectin tach chiét tir cli qua budi
c6 tiém nang ¢ng dung trong ché bién thuc pham.

Loi cdm on

Nghién citu nay duoc hé tro béi Trieong Pai hoc Thii Dau Mgt.
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