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MO DAU
1. Tong quan vé Pectin

Pectin 1a mot hop chit polysaccharide phtc tap, dong vai tro cbt 15i trong
16p trung gian (middle lamella) va thanh té bao so cap cua thuc vat, quyét dinh do
cung va tinh toan ven ctia cAu triic mo thyc vat. Nho kha nang tao gel, tao d§ nhoét
va lam chat 6n dinh ty nhién, pectin di tré thanh mot thanh phan khong thé thiéu
trong nhiéu nganh cong nghiép. Trong nganh thyc phim, n6 dugc ing dung rong
r3i 1[am chét 1am day trong mut, thach, sita chua, va cac loai banh keo. Ngoai ra,
pectin con duoc biét dén véi vai tro trong duoc pham va my pham, nhu mot chat
két dinh, chat nhii hoa, hodc tham chi 1a t4 dugc trong cac loai thudc.

2. Tinh cap thiét cia dé tai

Nhu cau sir dung pectin toan cau dang tang truong nhanh chong, thuc day
viéc tim kiém cac ngudn nguyén liéu méi bén ving va hiéu qua hon. Hién tai,
ngudn nguyén lidu chinh dé san xuit pectin cong nghiép van 1a vo cam quyt va ba
tao, von 1a phu pham cta nganh ché bién nudc ép. Mic du day 1a nhiing ngudn
doi dao, nhung su phu thudc vao chung c6 thé dan dén rui ro vé chudi cung tng
va bién dong gia ca. Hon nita, viéc str dung cac phu pham nay doi khi chwa tdi vu
va ¢ thé gay lang phi. Trudc thuc trang d6, viéc tim kiém va khai thac cac ngudn
nguyén liéu thay thé, dic biét 1a tir cac loai néng san dia phuong chwa duogc tan
dung triét dé, trd nén vo cung cap thiét. Pidu nay khong chi gitip da dang hoa
ngudn cung, giam phu thudc vao cac nguyén liéu truyén thong ma con goép phan
giai quyét van dé lang phi nong san sau thu hoach. Viéc tdn dung cac phu pham
tir nganh nong nghiép dia phuong con gitp ting gia tri kinh té cho ndng san, thiic
day kinh té tudn hoan va phat trién bén viing.

Ninh Binh 1 tinh c6 loi thé vé néng nghiép voi ngudn ndng san da dang va
phong phu. Tuy nhién, viéc khai thac gia tri kinh té ciia chung van con han ché.
Hau hét cac loai trai cdy (budi, chubi...) va rau mau (rau day, vo gia dd...) chi
duoc su dung cho muc dich thyc phém, trong khi cac phu phém nhu vo, cui, 101,

hoac phﬁn thtra khong dugc stir dung lai bi bo di. Nhiing phﬁn nay, mac du bi xem



1a phé thai, lai 1a ngudn nguyén liéu tiém ning va doi dao, chira nhiéu hop chat
quy, dac biét 1a pectin.
3. Muc tiéu, pham vi va d6i twong nghién ctru

Mic du tiém nang la rat 16n, nhung hién tai, cdc nghién ctiru chuyén sau
vé ham luong va chat luong pectin tir cac phy pham ndng nghiép dic trung cua
Ninh Binh van con han ché. Viéc thiéu dit liéu khoa hoc da can tré kha nang khai
thac va tmg dung hiéu qua nhitng ngudn tai nguyén nay. Do d6, dé tai "Khao sat
ham luong pectin trong mot sé phu pham nong nghiép phd bién trén dia ban tinh
Ninh Binh" dugc thuc hién véi muc ti€u chinh 1a danh gia tiém nang cua nhiing
nguyén liéu nay trong viéc cung cap nguodn pectin tu nhién. Nghién ctru sé& tap
trung vao viéc dinh lwong ham lugng pectin trong cidc mau nguyén liéu cu thé
nhu: cac phu pham ( v va cui budi; vo gia dd; vo chudi) va mot sd nong san ( bi
xanh; rau day).

Két qua nghién ctru s€ xay dung mot co s¢ dir li¢u khoa hoc viing chic, 1a
tién dé cho viéc dinh hudng khai thac va tng dung cac ngudn nguyén liéu nay
trong tuong lai.

N1 dung nghién ctru s€ di sau vao viéc thu thap, phan tich va danh gia ham
luong pectin trong céac loai phu pham da chon. Két qua nghién ctru s& cung cap
cai nhin chi tiét vé tiém ning cta timg loai, dong gop mot phan vao viéc phat trién
cac quy trinh chiét xuat va tng dung pectin, ning cao gia tri ciia nong san dia
phuong va vao su phat trién bén vitng ctia nén kinh t& nong nghiép tinh nha.

4. Cach tiép can va phwong phap nghién ciru
4.1. Cach tiép can

Tiép can tir 1y thuyét — Gng dung vao thuc tién.

Pé thuc hién dugc muc tiéu dit ra, can thiét phai tiép can cac ly thuyét lién
quan dén ky thuat va cong nghé chiét xuat pectin, tim kiém cac ngudn nguyén liéu
phd bién trong thuc té dia phuong va sir dung cac kién thuc 1y thuyét da tiép can
vao thyc tién dé giai quyét van dé nghién ctu.

4.2. Phuong phap nghién ciru
Phuong phap nghién ctru 1y thuyét



Phuong phép thuc nghiém
Phuong phép diéu tra
Phuong phéap chuyén gia



CHUONG L.
TONG QUAN TAI LIEU VE PECTIN
1.1. Khai niém Pectin

Pectin 12 mot carbohydrate phtrc tap c6 trong tat ca cac loai trai cdy, rau qua
va can thiét cho su phat trién cua thuc vat, né chu yéu c6 mat trong thanh té bao
cua thuc vat, dac bi¢t 1a trong trai cdy vi vay nd con co tén khac 1a pectin trai cay.
Pectin ¢ vai trd quan trong trong viéc lién két cac té bao thuc vat v6i nhau, giup
duy tri cau tric va do clg cia trai cay.

Pectin 1a mét chat xo hoa tan trong nudc, ¢6 kha ning tao gel trong diéu
kién phu hop (nhu khi c6 mat ctia nude, duong,...), thuong dugc st dung lam
chat phu gia trong thuc pham. Trong nganh cong nghiép thue pham, pectin 14 chat
lam dic, chat tao dong hoac lam chat on dinh, dic biét trong cac san phém nhu
mut, thach va keo... Pinh nghia chinh xac vé pectin thuong mai duge st dung
trong nganh cong nghiép thuc pham va dugc pham da thay d6i qua nhiéu nam vi
nhing hiéu biét rd hon vé mit cau triic ciing nhu tng dung cia nd. Cac loai pectin
thuong mai duoc dic trung bai ham luong galacturonic acid cao va diéu nay da
tré thanh mot phan cua dinh nghia phap 1y di voi pectin dugc sir dung 1am phu
gia thuc phém hoac cho muc dich duoc phérn. Yéu cau dién hinh 13 ham lugng
galacturonic acid t6i thiéu can dat 65%.

1.2. Céu triic héa hoc ciia Pectin
Pectin chil yéu dugc cdu tao tir cac chudi galacturonic acid, lién két voi

nhau thong qua lién két glycosid.

C"Jz” Pectin
COOH OH  COOH OH  COOCH;
OOOOQ
OH COOCH, OH COOH

Hinh 1.1. Cﬁng thirc cua

> . Hinh 1.2. Cong thirc ciia pectin
Galacturonic acid



Pectin c6 thé dugc phan loai theo murc d6 ester hoa (DE) cua chung. Mirc
d6 metyl hoa (DM) dugc dinh nghia 13 ty 1 phan trim céc nhom carbonyl dugc
ester hoa v6i methanol. Néu > 50% cac nhém carboxyl dugc metyl hoa, cac pectin
dugc goi la pectin methoxyl cao (HMP) va < 50% céc nhom carboxyl duoc goi 1a
pectin methoxyl thap (LMP). Pectin LM ciing c6 thé dugc xir Iy thém dé san xuét
pectin amidat (AM) bang cach khir ester ctia pectin LM trong mdi trudng amoniac.
Céc don vi galacturonic acid khong ester hoa c6 thé 14 acid tu do (nhom cacboxyl)
hodc mudi cta natri, kali hodc canxi. Mudi cta pectin ester hoa mot phﬁn duoc
goi 12 pectinat, néu muc do ester hoa dudi 5%, mudi duoc goi 1a pectat, dang acid

khong hoa tan, acid pectic.

-oae -n-

Hinh 1.3.Cong thirc cia HMP (> 50% cac nhom carboxyl dugc metyl hoa)

PRS-

Hinh 1.4. Cong thirc cia LMP (< 50% cac nhém carboxyl dwgc metyl
hoa)

s =
- _IQ%"_QO_

COOCH,

Hinh 1.5. Cong thirc ctia pectin amidat(AM)



1.3. Tinh chét

Pectin ban dau duoc ban dudi dang chiét xuit dang 16ng, nhung hién nay
thuong duoc st dung dudi dang bot kho, dé bao quan va xir Iy hon dang 16ng [1].

Pectin duoc san xuit thuong mai la mot loai bdt mau tréng dén nau nhat; 1a
mdt chat keo hut nude va dé tan trong nudc, dung dich pectin c6 d§ nhdt cao, co
kha ndng tao gel. Ngoai khd nang tan trong nudc, nd con tan dugc trong
formamide, trong glycerin nong. P9 hoa tan tang khi muc d0 methyl ester hoda
tang, néu phan tir cang 16n thi d6 tan giam. Pectin khong tan trong ethanol,
isopropanol, aceton nén c6 thé dung cic dung moi nay dé két tia. Pectin bi két tua
boi cac mudi da hoa tri nhu déng sunfat, chi nitrat hodc acetat, sat chlorid.

Tinh chit quen thudc nhét cia pectin 1a kha ning tao gel. Pectin c6 kha
nang tao gel trong diéu kién phu hop (du dudng, pH khoang 2,8 - 3,5, va ion
calcium). Pay 1a dic tinh quan trong trong nganh thuc pham, dic biét dé 1am mat,
thach va keo. Bén canh d6 véi kha niang twong tac véi ion kim loai, pectin c6 thé
tao phirc vdi cac ion kim loai nhu Ca2*, Mg?*, gitp tao cau tric gel 6n dinh. Pectin
duogc chiét xuat tir cac ngudn gdc khac nhau thi c¢6 kha ning tao gel khac nhau.

HMP can c6 néng do chit ran cao (> 55%) trudc khi chung c6 thé tao gel,
vé6i sucrose chu yéu duoc stir dung cho pectin thuong mai [2]. Piéu nay han ché
viéc str dung pectin HM cho céac san pham c6 duong.

LMP c6 thé tao gel khi co6 su hién dién cua cac cation hoa tri hai, thuong la
calcium. Trong cac hé thdng nay, qua trinh tao gel 1a do su sidp xép cia cac ving
lién két giita cac phan tir giita cac viing tron dong nhat ciia cac chudi khac nhau.
Su sap xép cua vung lién két thuong dugce quy cho qua trinh lién két duoc goi 13
“hop tramg” [11]. LMP véi sy phan bd theo khéi cta cac nhom carboxyl tu do rat
nhay cam v6i mirc calcium thap. Chung khéng yéu cau do pH thap, nhung tao gel
& pham vi pH tir 2-6. Mic du khong yéu cau néng do chat ran cao, nhung ham

luong calcium cao din dén hau vi dang [2].
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Hinh 1.6. M6 hinh hgp tring
Pectin 1a mgt hop chét tu nhién c6 nguén géc tur thuc vat, dac biét phé) bién
trong thanh té bao cla trai cdy va rau ci. Vi vai tro 1a mot loai polysaccharide
phtc tap, pectin d3 dugc tng dung rong rii trong nhiéu linh vuc khac nhau nho
vao tinh chat dic biét nhu kha ning tao gel, 6n dinh va an toan ddi voi stc khoe
con nguoi. Trong doi séng, pectin duge biét dén nhiéu nhat véi vai tro 1a mot chat
phu gia thuyc pham, gop phan cai thién cau trac va chat lugng cia cac san pham
nhu mut, thach va d6 udng. Bén canh d6, pectin con dugc st dung trong dugc
pham dé hd trg diéu tri cac van dé vé tiéu hoa va trong nganh m§ pham dé on dinh
va tang cudng hiéu qua cua cic san phdm chiam soc da. Su phat trién cta cong
nghé hién dai di md ra nhiéu huéng nghién ctru méi vé pectin, khong chi trong
san xudt ma con trong cac linh vuc nhu y sinh, bao vé moéi trudng va cong nghé
thuc pham. Vi ngudn nguyén liéu dbi dao tir ty nhién va dic tinh than thién vai
moi trudng, pectin ngdy cang khang dinh vai trd quan trong trong viéc ning cao
chat luong cudc sdng va phat trién bén vimg.
e Ung dung cua pectin trong cong nghé ché bién rau qua
Pectin 13 chat tao dong tot nhat duoc st dung dé tao ra cdu trac gel cho
san pham, chi yéu 1a nhitng thuc phidm c6 ngudn gdc tir rau qua. N6 c6 kha
nang gilt mui ty nhién trong keo dong hay cac san pham khac, khong gay mui
vi la.
e Ung dung clia pectin trong cong nghiép banh keo
Trong cong nghiép san xuat banh keo pectin tao cau trac dan hoi, tang
mui vi trai cay tu nhién va tao bé mit bong lang cho san pham, 1 chét tao gel
t6t, tan nhanh, on dinh vi vy pectin dugc tmg dung nhiéu trong cong nghiép
banh keo nhu lam mut hoa qua, keo déo, 16p mat cia banh kem, banh ngot.

o Ung dung cta pectin trong san xuat nudc ngot



Pectin c6 nhiéu ung dung trong san XUt nuée ngot, dac biét la cac loai nudc
&p trai cay va cac d6 udng tir trai cdy nho kha ning 6n dinh, tao do sét.

Ngoai ra con lam tang mui vi trai cdy ty nhién lam cho dd udng trd nén
ngon hon, mui vi hdp dan hon cac san pham nudc ngot co ga khac.

Pectin duoc sir dung rong rai trong cac loai nude ngot tir cao cap dén phd
thong gitp nang cao trai nghiém ciia nguoi tiéu dung dong thoi dap tmg cac xu
huéng tiéu dung nhu thyc pham tu nhién va lanh manh.

e Ung dung ciia pectin trong cong nghiép ché bién sita, sita chua

Pectin duoc thém vao céc loai sita, sira chua dé ngan chan hién tugng két
tha cla protein, gitp san pham 6n dinh hon va thay thé mot phan dudng dé cai
thién do sanh va cdm giac ngon miéng ma khong lam tang calo

Trong ché bién sira chua, pectin 1am ting d6 ddc va min, ngin ngira tach
nuoc

e Ung dung cta pectin trong cong nghé duoc pham

Pectin c6 mot s Gmg dung quan trong trong cong nghé dugc pham nhd
vao tinh chat ty nhién, kha ning tao gel va cung cép chat xo. Dung dich pectin
5% con duoc st dung nhu thude sat trang ( khong gay xot, cAm mau tot).
e Chét bo sung chét xo

Pectin 12 ngudn chat xo gitp cai thién hé tiéu hod bang cac ting cuong nhu
dong rudt, lam mém phan va hd trg diéu tri tho bon.

Ngoai ra cling c¢6 tac dung hap thu nudc va lam dic phan trong trudng hop
tiéu chay, gitp giam bt tinh trang mat nudc va kiém soat triéu ching tiéu chay.

e HOJ tro giam cholesterol

Pectin c6 kha ning lién két voi cholesterol trong dudng tiéu hoa va giup

loai bo chung ra khoi co thé va cai thién strc khoé tim mach.
e Ché pham gel va siro
Thudc siro va ché pham gel sir dung pectin dé giit cho cac thanh phan hoat

chat trong thudc 6n dinh va dé dang tiéu hoa.



Ngoai ra, pectin c6 thé dugc dung trong cac san pham thubc boi ngoai da
nhu kem dudng hoic thubec md gitip tao cau tric min mang va d& dang tham thau
vao da.

e HO tro chtic ning mién dich, chitc ning tiéu hod, bao vé té bao.

M4t s6 hinh anh vé Gng dung ciia pectin

Hinh 1.7. Pectin trong cong ngh¢ ché
bién rau qua.

Hinh 1.9. Pectin 1am mut Hinh 1.10. Pectin trong
san xuat nwdc ngot

{\

Hinh 1.11. Pectin trong sin xuat sira chua uong va sira trai cay




]

Novoiax

Hinh 1.12. Mt s6 loai thudc san xuit tir pectin
1.4. Nguyén li¢u cho chiét xuat pectin
Pectin chtra nhiéu trong cu, qua va mot sb loai thuc vat vi ham lugng

khac nhau : Tao, chuoi, cam, budi,...

Hinh 1.13. Mot s6 loai hoa qua chira pectin

Theo 1 s6 bai bao dugc cong bo, pectin ¢ thé ¢o trong nhiéu loai vo,

cui, ba cua trai cay, rau cu.

Loai chat thai Ham lwong pectin ( khoi lwgng khd,%)
Vo camys; 16,7 —24.,8
V6 budips 21,6 -28
B4 taoge 33,5
Bi cu cai duongy 15-32

Bang 1.1. Ham lwgng pectin trong vé, ba cua trai cay, rau cu
Trong qué trinh phat trién va chin cta rau qua, ham luong pectin ludn bién

d6i, thudng cao nhat khi chin va sau d6 luong pectin giam dan.
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Pdi v6i san xuét thuong mai, vao nhitng nam 1930, Hermann Herbsthreith
da tiét 16 muc dich va cach st dung c6 thé c6 ctia bi tdo, mot san phém phu cho
dén nay bi loai bo trong qua trinh san xudt nudc ép trai cay [2]. Him luong chét
pectin thay di tuy thudc vao ngudn gdc thuc vat cua vat chat thuc vat. Co bon
san pham phu ctia nganh nong nghiép va thyc pham c6 ham luong chat pectin cao

la ba tir tdo, ba cu cai duong, trai cdy ho cam quyt va vo hudéng duong [3].

> L TS
~ . Ve Y : 5P
g o \ - ” ~

Hinh 1.14. B6n san phim c6 ham lwgng pectin cao nhit

Hai ngudn nguyén liéu ba tdo va vo cam quyt tao ra cac loai pectin c6 tinh
chat khac nhau. Pectin téo thuong tao ra gel dac hon, nhét hon, phu hop v mot
sb loai nhan banh va cac loai tuong ty. Mau nhat hon cua pectin cam quyt duoc
chép nhan hon trong thach banh keo, nhung trong mot s6 loai mut truyén théng,
mau sic do pectin tdo dang 10ng mang lai 1a mot dic tinh tich cuc. Ngoai ra, Pectin
con duoc tng dung trong san xut thude vién, siro ho va cac san pham boc thude
nham cai thién kha nang giai phong duoc chat. Chat luong ciia pectin phy thudc
hoan toan vao chat luong cua trai cay duoc ché bién. Néu thi truong nude ép yéu

cau phai ché bién trai cay rat chin hoac trai cay co6 pectin chat lugng kém nhu mot
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s6 loai quyt, thi chat lugng pectin thu duoc tir cac ngudn nay sé khong thé tot nhu
mong doi.

Bi cu cai dudng di duge sir dung dé bo sung cho nguyén lidu ba tdo & cac
nha may san xuat pectin & Anh va Puc. Pectin tir cii cai duong khong co chit
lugng cao vé mit tao gel. biéu nay la do su khéc biét vé mirc do axetyl hoa lién
két v&i cac gbe galacturonic acid, ham lwong rhamnose va sy hién dién cua ferulic
acid. Cac chudi bén duong trung tinh mang ester phenolic (ferulic acid) gan véi
cac gbc arabinose ciing nhu cac goc galactose.

Mot vat lidu chira pectin khéac 1a dau gitr hat ctia hoa huéng duong. Pay 1a
nguoén phu pham cua qua trinh san xuit dau an. Hiéu suat chiét tir phy pham nay
dat khoang 11,6% (M.T. Iglesias, 2004). Tuy nhién, nguyén liéu dau giir hat
thuong bi nhiém nam mdc, giy ra hau qua nghiém trong cho pectin.

1.5. Tinh hinh nghién ciru
1.6.1. Tinh hinh trén thé gii

Trén thé gidi, viéc chiét xuat va ing dung pectin da duoc nghién ctru rong
rdi, nham tim ra cac phuong phap va nguyén liéu dé nang cao hiéu suét, chat luong
san pham va giam chi phi san xuat. Nhiéu qudc gia dic biét 14 cac nudc phat trién
d3 tap trung vao viéc cai tién cong nghé chiét xuat nhu stir dung enzyme, song siéu
am, hodc dung méi xanh dé ting cudng tinh than thién véi méi trudng.

Hién nay, nhu cau pectin toan cau da ting dang ké, nhung san luong van
con han ché. Trén toan thé gidi, khoang 40.000 tin pectin dugc san xuat hang nim

va dugc thé hién trong (Hinh 1.15).

Ukraine - 0,94%, gaiarus - 0.7 % Other countries

. \ : 0,99%
Russia - 4,38% -, . =

USA - 32%
Asia - 25%

Western Europe - 36%

Hinh 1.15. San xuét pectin trén toan thé giéi

12



Cac nghién clru ban dau tip trung vao phuong phap chiét truyén thong,
Munehiro Hoshino (2009) d4 chiét xuat va dinh tinh pectin tir phé pham trai cay
bang hoi nudc & ap suit cao. Ham luong pectin 1a 75% & nhiét d6 120- 140°C va
ap suat 4-30Mpa [7].

Homa Bagherian (2011) d4 so sanh su khic nhau giita phwong phap chiét
xuat dudi tic dong ctia nhiét voi phuong phap dung vi séng va Ultrasound trong
chiét xuat pectin budi. Haim luong pectin thu duge cao nhat 1a 27,81% trong 6
phut & cong suat 900W khi dung vi song va ham luong pectin cao nhat 1a 17,92%
trong 25 phiit & 70°C bang Ultrasound [8].

Norazelina Sahmohd Ismail (2012) d4 nghién ciru chiét xuat pectin bang
hai loai dung m61 ammonium oxalate/ oxalic acid 0,25% va pH=4,6 & 85°C; HCI
0,03M, pH= 1,5 & 85°C va nudc cat 75°C. Két qua cho thay ham luong pectin
(14,96% - 20,4% khéi luong vo kho); d6 am ( 11,13 + 11,33%), chi sé methoxyl
(2,98- 4,34%). Pectin chiét bang dung moi ammonium oxalate cho ham luong cao
nhat va pectin tir vo thanh long thuéc nhém LMP [9].

J.Prakash Maran (2014) da chiét xuét pectin tir vo dwa bang phuong phap
vi song. Hiéu suat thu duoc 13 25,79% & diéu kién cong suat 477W; thoi gian 180
gidy; pH=1,52; ti I¢ nguyén li¢u/ dung mé1 1a 1 : 20,3 g/ml [10].

Trong nghién ctru vé chiét xuit pectin tir Trachystemon orientalis L. bang
phuong phap siéu 4m, Keskin va cong sy (2019) d4 str dung phd hong ngoai (ATR-
FT-IR) dé xac dinh cac nhom chtrc dic trung cua pectin. Phd xuat hién cac dai
hép thy tai 3400 cm™* (lién két —OH), 1740 cm™ (C=O cta nhoém este metyl) va
1630 cm™ (C=0 cuia acid carboxylic), ching minh cau triac dic trung cua pectin.
Phén tich TGA dugc st dung nham dénh gia d6 bén nhiét va do tinh khiét cua
mau, cho thay hai giai doan mat khéi lugng tuong tmg véi sy bay hoi nudce va
phan hity mach polysaccharide chinh. Tac gia két luan rang pectin chiét bang siéu
am c6 do on dinh nhiét tot va do tinh khiét cao hon so véi phuong phép truyén
théng [11].

Pokhrel (2024) va cong su da chiét xuét pectin tir vo chanh (Citrus limon)

da su dung FT-IR dé xac dinh sy hién dién cua cdc nhém chirc co ban trong cau
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tric pectin, bao gdm céc dinh tai 1740 cm™ (C=0 este metyl) va 1630 cm™ (C=0
acid carboxylic). Phd nay chung to pectin thu duwgc thudc loai HMP — high-
methoxyl pectin. TGA dugc st dung nham phén tich kha ning chiu nhiét va do
tinh khiét ctia mau, voi dudng cong mat khdi luong dién ra & hai giai doan (dudi
120 °C 14 bay hoi am, 280320 °C 13 phan hity mach chinh). T4c gia két luan rang
pectin c6 do bén nhiét tot va phi hop cho cac ung dung thyc pham — duge pham
[12].

Céc nghién ctru ndy di mo ra huéng di méi, gitp toi vu hoa viéc khai thac
nguon tai nguyén ty nhién va dap ung nhu cau ngdy cang ting vé cac san pham
pectin chat lwong cao trén thi truong toan cau.

1.6.2. Tinh hinh trong nudéc

Pectin, 1 loai polisaccharide tir nhién c6 nhiéu tmg dung quan trong trong
cong nghé thyc pham, y hoc va dugce pham, d thu hat su cht ¥ dic biét tir cac
nha nghién ctru trén thé gidi. Trong bdi canh nhu cau pectin ngdy cang gia ting,
viéc chiét xuat va toi wu hoa ngudn nguyén lidu dé san xuét pectin trd thanh mot
linh vue nghién ctru tiém niang. Tai Viét Nam, véi nguon tai nguyén phong phu tir
cac loai nong san nhu cam, quyt, chanh, budi,..., nghién ctru chiét xuét pectin
dang dan dugc chu trong. Cac nha khoa hoc trong nudc da budc dau nghién ciru
va ung dung nhitng phuong phap chiét xuét hién dai nhu siéu am, vi song, dé cai
thién hiéu suét thu hdi va chat luong pectin.

Bui Anh V& va Nguyén P Luong ( 2010) da chiét xuat pectin tir vo ca phé
va nghién ctru cho thiy ba yéu t6: nhiét do; thoi gian; d6 pH déu anh huong dén
ham luong pectin thu dugc. Yéu t6 nhiét 6 anh huong duong nhiéu nhat; can
tang nhiét 4o c6 thé thu dugc luong pectin nhiéu hon. Thoi gian anh hudng duong
it hon, can ting nhe thoi gian 1én trén mot gid. Yéu té pH c6 anh huong 4m do d6
can giam do pH xudng dudi 1 dé thu dugc luong pectin nhiéu hon. Piéu kién t6i
wu dé chiét xuét pectin 13 kich thudc vo ca phé nghién nhé qua ray 0,7 x 0,7mm;
dung méi dugc chon 1a H,SO, véi ti 16 dung mdi/ vo 1a 19/1; nhiét do chiét xuat

1a 100°C; & pH= 1; thoi gian chiét xuat mot gio. Hiéu suat pectin thu duoc trong
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diéu kién toi wu 1a 12,22%; twong tng véi lugng pectin thd 13 16,25% so véi
nguyén liéu [13].

Trinh Lién Vy (2012) da nghién ctru pectin va xay dung quy trinh san xuat
bot thach tur 14 Suong Sam. Hi¢u suit chiét xuét pectin dat 15,87% ¢ diéu kién
nhiét do 90°C; pH= 3; thoi gian 1a 60 phut; ti 1€ nguyén li¢u: dung méi 1a 1:20
g/ml; néng do citric acid 1a 5%. D tinh khiét ctia san phém pectin dat 76,5% [14].

Nguyén Thi Ha va cong sy (2017) da chiét xuit dugc pectin trong vo budi
v6i hiéu suat tuong ddi cao ( 26.36%) so véi tong lugng pectin ¢ trong vo budi
( khoang 30%) & diéu kién t6i wu (pH = 2, ti 1¢ dung mdi va nguyén liéu 30 mL/g)
[15].

ThS. P46 Thi Thu Hién va cac cong su (2020- 2021) ( Vién co dién nong
nghiép va cong nghé) da khao sat mot s chi tiéu co li va thanh phan hoa hoc
chinh trong vé cam, chanh va chanh leo. V6 qua chiém tir 47%- 55% khdi luong
qua vo1 ham lugng pectin tir 1,9%- 2,5% [16].

Nguyén Thi Hong va cong su (2022) da nghién ctru anh hudng cua cac diéu
kién chiét dén hiéu suét pectin thd tir vo chanh day (Passiflora edulis Sims.). Két
qua cho thay hiéu suét chiét dat cao nhat & 95 °C trong 80 phut voi ti 1 nguyén
liéu : dung médi =1 : 30 g/ml va pH = 2.5. Pectin thu dugc c6 kha ning tao gel tét,
duogc ung dung trong ché bién mit hoa qua [17].

Nguyén Thi Quynh Mai va cong sy (2024) da toi uvu hoa qua trinh chiét
pectin tir vo chudi xanh (Musa sp.) bang mé hinh Box-Behnken. Cac yéu t6 anh
huéng manh nhat gém nhiét ¢, pH va thoi gian chiét. Hiéu suét toi wu dat 17,8
% & diéu kién pH = 1.6, & 90 °C trong 70 pht, san pham c6 chi s6 methoxyl
trung binh, thuoc nhom LMP [18].

Tran Phuong Chién va cong su (2024) da chiét xuat pectin tir than cdy thanh
long (Hylocereus undatus) thu tai Binh Thuan, Vi¢t Nam, béng dung dich acid
citric pH 3, & 70 °C trong 180 phut. Két qua cho thay hiéu suat dat khoang 19,52
%, pectin c6 kha niang tao gel 6n dinh va tiém nang img dung cao trong san xuat

chat 1am d6ng ty nhién [19].
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Pham Thi Nam Binh va cong su (2025) da chiét xuit pectin tir vo budi bang
dung dich acid citric ndong dudi diéu kién ap suét thép, véi diéu kién tdi wu: nhiét
d6 80 °C, thoi gian 1,5 gid, nguyén liéu : dung dich 1 : 20 g/ml, ndng d6 acid 8%.
Hiéu suét thu pectin dat cao nhét (19,21%), do tinh khiét dat 74,39%, chi s DE
54,41% duogc xac dinh boi pho IR va TGA cho thay pectin thu dugc 1 loai HMP
[20].

Tuy nhién so véi thé gidi, nghién ctru trong nudc van con han ché vé quy
mo va cong nghe¢, doi hoi sy dau tu nhiéu hon dé tan dung tiém ning san co va
dap (mg nhu cau thi trudng ndi dia ciing nhu xuét khau.

Céc cong trinh trudc day cho thdy phu pham tir budi 1a ngudén nguyén liéu
giau pectin, trong khi vé db xanh, v chubi, bi xanh va rau day - nhiing nong san
va phu pham san c¢6 & Ninh Binh van chua dugc nghién ciru, du ¢6 tiém ning dang
ké. Viéc tan dung cac phu pham nay khong chi gop phan giam thiéu chat thai nong
nghiép ma con mo ra hudng phat trién cac ngudn nguyén liéu bén viing.

Xuét phat tir thyc tién d6, dé tai “Khao sat ham luong pectin trong mot sd
nong san phé bién trén dia ban tinh Ninh Binh” duoc thuc hién nham danh gia, so
sanh ham luong pectin trong vo va cli budi, vé dd xanh, vé chudi, bi xanh va rau
day. Cac két qua nghién ctru s& gop phan xay dung co sé dit liéu khoa hoc vé tiém
nang cta cac ngudn nguyén liéu dia phuong, tir d6 dinh huéng cho tng dung trong
san xuat pectin tu nhién, thiic day kinh té tuan hoan va phat trién bén viing trong

linh vuc ndng nghiép va cong nghiép sinh hoc.
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CHUONG II.
THU'C NGHIEM CHIET XUAT PECTIN
2.1. Nguyén vat li¢u

Céc nguyén liéu giau pectin dugc sir dung trong nghién ciru bao gdbm vo
budi, cui budi, rau day va vo dd, bi xanh, vo chudi. Vo budi va cui budi dugce lay
tir gibng buoi hong da xanh (dugc thu gom tai chg ddu méi Ninh Binh); vo d6 va
vo chudi duoc thu gom tai chg dau mdi Ninh Binh; rau day, bi xanh dugc thu gom
tai vuon thudc phuong Tay Hoa Lu (tinh Ninh Binh).

Cac nguyén liéu dung trong thir nghiém tng dung pectin: duong, cam,....
2.2. Quy trinh thu gom va bio quan miu
2.2.1. Thu gom mdu.

Céc nguyén liéu khao sat gom rau day, vo gia dd, cui budi, vo budi va vo
chubi duoc thu gom theo nguyén tic dam bao tinh dai dién va dong nhat ctia mau.
Cu thé:

o Thoi diém thu gom: Tét ca cac mau duoc thu thap trong cing mét vy thu
hoach (dung mua sinh trudng dic trung cta timg loai nguyén liéu), nham
dam bao sy tuong dong vé diéu kién sinh 1y, moi trudng va giai doan phat
trién ctia nguyén liéu, qua d6 giam thiéu sai s6 do yéu t6 mua vu.

« Ngudn gbc va diéu kién thu mau: Mdi loai nguyén liéu duogc 13y tir cing
mot khu vuce dia 1y, c6 diéu kién dat dai, khi hau va canh tac tuong dong.
Cac mau duogc chon ngﬁu nhién nhung c6 kiém soat (chon theo khoi luong
trung binh cta 16 nguyén liéu) dé dam bao tinh dai dién.

Viéc thu va xir Iy mau theo cing mot thoi diém va phuong phép giup loai
trir cac sai 1éch do yéu t6 thoi gian, méi truong hodc quy trinh, dam bao rang su
khéc biét vé ham lugng pectin phan anh dung dic trung sinh hoc cua tirng loai

nguyén liéu, chtr khong phai do sai sd ki thuat.
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Loai nong sian Thoi diém lay mau
Rau day Thang 7 -8
Gia @6 Thu gom ngay sau khi i xong gia.
Chubi Thang 7-8
Buoi Thang 7-8
Bi xanh Thang 7-8

Bang 2.1. Thoi diém lfly mau cac loai ndéng san
2.2.2. Xi¢ Iy va bdo quéin méu

Tat ca cac loai mau dugc xir Iy theo cing mot quy trinh. Cu thé 1a: phan
loai, rira, cit nho, séy, nghién, bao quan trong diéu kién kin, khé, t4i va nhiét do
o6n dinh. Viéc nay nham dam bao tinh so sanh va do tin cdy cia két qua phan tich
ham lugng pectin giita cac mau.

Nguyén li¢u sau khi thu gom duoc rira sach dudi voi nude nham loai bo
bui ban va tap chat. Mau duoc cit thanh cac doan nho (2—3 cm), say kho & 60°C
cho dén khi dat do am 6n dinh, sau d6 nghién nho va bao quan trong tii zipper
kin, dé ¢ noi kho réo, thoang mat.

Ghi chép va hd so mau: Mdi mau kém phiéu ghi thong tin: loai nguyén liéu,
ngay/gio thu, ngudi thu, diéu kién méi truong (nhiét do, anh sang), va thoi diém
say/nghién. Viéc ghi chép chi tiét gitip dam bao tinh truy xuat va do tin cdy cia
két qua phan tich.

2.3 Dung cu, thiét bi va hoa chat
Céc hoa chat chinh duoc st dung trong qué trinh nghién ctru bao gom:

- Citric acid.

- Ethanol

- Nuéc cat hai lan.

Céc dyng cu va thiét bi phuc vu thi nghiém gém:

- Can phan tich, may khudy tir gia nhiét, ti sdy, may bom hut chan khong,
may xay

- Phéu, cdc thay tinh, diia thity tinh, dng dong, binh tam giac, gidy loc va

vai loc.
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2.4. Thue nghiém
2.4.1. Khao sat ham lugng pectin trong nguyén liéu

Trén co sd tong hop cac nghién ciru trude day, dé tai lua chon phuong phap
chiét xuat pectin bang dung dich acid ¢ diéu kién nhiét d6 cao lam hudng thyc
nghiém chinh, nham dam bao tinh kha thi va phu hop véi diéu kién phong thi
nghiém hién c6. Qua trinh khao sat ham luong pectin trong nguyén liéu dugc tién
hanh nhu sau:

- Budc 1: Chuan bi 75g nguyén liéu kho va dung dich chiét bang cach hoa
tan 244 g citric acid trong 1400 g nudc cét.

- Budc 2: Ngam chiét nguyén liéu trong dung dich da chuan bi, tién hanh
dun va khudy ¢ 90°C trong thoi gian 120 phit.

- Bude 3: Loc loai bo ba dé thu dich chiét.

- Budc 4: C6 dic dich chiét dén thé tich bang khoang 1/3 so v6i ban dau.

- Budc 5: Lam nguodi va tién hanh két tua pectin bang cach bd sung ethanol
theo ty 18 1:2 (dich chiét: ethanol), khudy déu va dé yén trong 120 phit.

Budc 6: loc bo dich loc, thu gel pectin va rira gel pectin nhiéu 1an béng
ethanol cho dén khi nudc rira ¢6 pH trung tinh.

Budc 7: say gel pectin cho dén kho & 45°C

Budc 8: Can pectin kho va tinh ham lugng pectin.

Hinh 2.1. So ché rau day
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Hinh 2.2. Chiét xuit pectin

Hinh 2.3. Két tiia pectin bang ethanol
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Hinh 2.4. Tinh ché pectin

2.4.2. Thir nghiém irng dung pectin trong ché bién thwc phim.

Quy trinh thir nghiém tmg dung pectin tir ctii budi trong ché bién syrup
cam:

- Budc 1: Chuan bi dung dich pectin: Pha lan lugt 1g, 2g, 4g pectin kho vao
99g, 98g, 96g nudc cat dé thu dung dich pectin c¢6 ndng dd 1%, 2%, 4%.

- Buédc 2: Céac dung dich duoc khudy déu dén khi pectin tan hoan toan.

- Buéc 3: Sau d6, tron 300g dudng vao dung dich pectin, dun trén bép vai
nhiét 80°- 85° cho dén khi duong tan hoan toan.

- Budc 4: Khi dung dich dat trang thai déng nhét thém 200g nudc ép cam
tuoi, khudy va dé so6i khoang 5 phut.

- Budc 5: Rot vao lo thuy tinh da tiét tring va ghi nhan theo timg ndng do
pectin va dugc bao quan & diéu kién thuong dé theo ddi trong 6 gio, 12 gio, 24

gio, 36 g10.
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Hinh 2.5. Pha Pectin nﬁng do Hinh 2. 6. Hén hop dung dich
1%, 2%, 4%. pectin sau khi thém dwong, nwéce
¢ép cam tuoi.

Hinh 2.7. Thanh pham syrup cam

2.5. Phuong phap danh gia sin phim
2.5.1. Phan tich céu tric va tinh chit nhiét
Phé hong ngoai (FTIR): Sir dung may quang phd FTIR dé xac dinh céc
nhom chire hoa hoc, tuong tac 1ién phan tir va xac nhan sy hinh thanh ctia vi nang.
Phan tich nhiét trong luong (TGA): St dung may TGA dé danh gia do bén
nhiét cia curcumin, pectin va cac vi nang. Mau dugc nung trong moi trudng khi

nito véi toc do gia nhiét xac dinh (10°C/phut) tir nhiét d6 phong dén 600°C. Dix
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lidu vé su mat khéi luong theo nhiét do s& dugc ghi lai dé xac dinh nhiét d6 phan
huy va su 6n dinh cua vat liéu.
2.5.2. Danh gia ham luwong pectin trong nguyén liéu
Ham lugng pectin trong nguyén li¢u dugc danh gia theo cong thic sau:
M pectin khd

Ham lugng pectin(%) = M o T 1 x 100%
nguyén li¢u kho

Trong do, m pectin kho 12 khéi luong pectin thu duge (g)
M nguyén licu kho 12 khéi lwong nguyén liéu ban dau (g).
2.5.3. Pdnh gid khd nang ieng dung ciia pectin trong ché bién syrup cam
Céac mau syrup duoc quan sat tai cac moc thoi gian 6 giod, 12 gio, 24 gio va
36 gid sau khi ndu. Tiéu chi danh gia bao gdm mirc d6 dong nhat ctia dung dich,
hién tuong léng hoac tach 16p, do trong va d§ sanh cdm quan. Viéc quan sat duoc
tién hanh trong diéu kién anh sang tu nhién, ¢ cung nhi¢t d0 modi truong nham

dam bao tinh khach quan va d6 chinh xac caa két qua.
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CHUONG III.

KET QUA VA THAO LUAN

3.1. Két qua khao sat ham lwgng pectin trong mot s6 nong san va phu pham

nong san.

Bang 3.1 két qua thyc nghiém thu duoc khi tién hanh chiét xut pectin tir bi xanh.

. Khoi luong Ham luong
Khoi lugng kho . Ham luong .
. pectin thu _ pectin
ban dau (g) pectin (%)
duoc (g) trung binh (%)

Lan 1 75 Rt it Rt it
Lan 2 75 Rat it Rat it RAt it
Lan 3 75 Rat it Rat it

Bang 3.1. Ham luwgng pectin trong bi xanh

Bang 3.2 két qua thuc nghiém thu duoc khi tién hanh chiét xuat pectin tir vo chudi.

. Khbi luong Ham luong
Khoi lugng kho . Ham luong _
. pectin thu _ pectin
ban dau (g) pectin (%)
duoc (g) trung binh (%)

Lan 1 75 4,86 6,48
Lan 2 75 5,35 7,13 6.62
Lan 3 75 4,69 6.25

Bing 3.2. Ham lwong pectin trong vé chuoi
Bang 3.3 két qua thuc nghiém thu duoc khi tién hanh chiét xuat pectin tir vo gia

do.
, Ham lugng
. Kho1 luong '
Khoi luong kho Ham lugng pectin
) pectin thu _
ban dau (g) pectin (%) trung binh
duoc (g)
(%0)
Lan 1 75 7,51 10,02
Lan 2 75 7,40 9,87 9,93
Lan 3 75 7,43 9,91

Bing 3.3. Ham lwgng pectin trong vé gia do
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Bang 3.4 két qua thuc nghiém thu dugc khi tién hanh chiét xuit pectin tir rau day.

. Ham luong
. Khoi lugng .
Khoi lugng kho . Ham lugng pectin
. pectin thu .
ban dau (g) pectin (%) trung binh
duoc (g)
(%)
Lan 1 75 8,27 11,03
Lan 2 75 7,84 10,46 10,62
Lan 3 75 7,78 10,38

Bang 3.4. Ham lwgng pectin trong rau day

Bang 3.5 két qua thuc nghiém thu duogc khi tién hanh chiét xuat pectin tir vo budi.

. Khbi luong Ham lugng
Kho1 lugng kho _ Ham luong _
) pectin thu _ pectin
ban dau (g) pectin (%)
dugc (g) trung binh (%)

Lan 1 75 12,33 16,44
Lan 2 75 12,09 16,13 16,28
Lan 3 75 12,20 16,27

Bang 3.5. Ham lwgng pectin trong vo budi

Bang 3.6 két qua thuc nghiém thu dugc khi tién hanh chiét xuat pectin tir clii budi.

, Khoi luong Ham luong
Khoi luong kho ' Ham luong .
. pectin thu _ pectin
ban dau (g) pectin (%)
duoc (g) trung binh (%)

Lan 1 75 19,47 25,96
Lan 2 75 18,50 24,67 25,14
Lan 3 75 18,59 24,78

Bang 3.6. Ham lwgng pectin trong cui budi
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Nguyén licu Khéi lweng pectin thu dwge Ham lugng pectin
: trung binh (g) trung binh (%)

Cui budi 18,85 25,14

Vo budi 12,21 16,28

Rau day 7,96 10,62
Vo gia dd 7,45 9,93

V6 chudi 4,97 6.62

Bi xanh Rt nho Rt nho

Bang 3.7. So sanh ham lwgng pectin (%) c6 trong cac nguyén li¢u khao sat

Két qua khao sat ham luong pectin c¢6 trong mot sd ndng san va phu pham
nong san cho théy ham lugng pectin thu dugce co su khac biét dang ké. Trong do,
cli budi va vo budi cé chira ham lugng pectin cao nhat lan luot 14 25,14% va
16,28%: sau d6 dén rau day (10,62%); vo gia dd (9,93%), vo chubi (6,62%) va bi
xanh (rat nho). Pang chi ¥, miu bi xanh thu dugc ham lugng pectin rat nho trong
diéu kién chiét xuat cua thi nghiém, cho thdy nguyén liéu nay khong thich hop
cho qué trinh thu hdi pectin theo phuwong phap nay. Piéu nay c6 thé cho thiy su
khac biét vé mit ciu tric hoa hoc giita pectin tir rau day, vo gia dd, vo chudi, bi
xanh so véi pectin tir vo va cuii budi. Pectin tir rau day, vo chudi va gia d6 kho két
tu thanh ddm c6 kich thudc 16n nhu pectin tir cui va vé buoi.

Két qua thuc nghiém cua dé tai cho thdy cui budi va vo budi 1a hai nguon
nguyén liéu c6 ham luong pectin cao nhét, 1an luot dat 25,14% va 16,28%, phu
hop vé6i xu hudng chung cia cac nghién ctru trude ddy. Cu thé, Pham Thi Nam
Binh va cong su (2025) khi chiét xuat pectin tir vo buoi bang dung dich acid citric
cling thu dugc hi¢u suét pectin 19,21%, do tinh khiét 74,39%, xéac dinh 1a pectin
loai HMP thong qua pho IR va TGA. So sanh cho thay két qua cua dé tai nam
trong khoang gi trj twong duwong, chtng té quy trinh chiét xuat dat hiéu qua tét.
Pbi v6i vo chudi, Nguyén Thi Quynh Mai va cong sy (2024) chiét xuat pectin tir
vo chudi xanh véi hiéu suat 17,8%, cao hon dang ké so véi két qua cua dé tai
(6,62%). Su chénh léch nay c6 thé do mau chubi trong nghién ciru hién tai 1a chudi
chin. Ngoai ra, su khac biét vé giong chudi, pH dung dich va thoi gian chiét ciing

g6p phan anh hudng dén hiéu suit thu hoi.
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Nhin chung, cic két qua chiét xuat cua dé tai phu hop véi xu hudng va
pham vi gid tri ma cc cong trinh trudc day da cong bd, dong thoi khang dinh
ngudn nguyén liéu budi 13 tiém nang nhat dé thu nhan pectin tu nhién.

3.2. Pic trung ciu tric va do bén nhiét ciia pectin chiét xuit tir buéi

Dua trén cac nghién ctru trude do, phd hong ngoai (IR) va phan tich nhiét
trong luong (TGA) da dugc chimg minh 13 nhitng phuong phap hiéu qua dé xac
dinh dic trung céu trac va danh gia d6 bén nhiét cia pectin. Vi viy, trong nghién
ctru nay, nhom tién hanh str dung hai phuong phép trén dé kiém chung sy hién
dién cuia pectin trong mau chiét c6 ham lugng pectin cao nhat (cui budi véi
25,14%) , dong thoi so sanh dic tinh phd va tinh 6n dinh nhiét véi cac két qua
cong bd trude d6. Mau Pectin budi duoc 1dy dé phan tich dic trung cu trac va do
bén nhiét. Két qua thu dugc nhu sau:

* Pho IR

NB_26
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33713.29
1620.65
1439.80
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Hinh 3.1. Phé IR ciia pectin tir ciii buéi
Pho IR ctia pectin (Hinh 3.1) cho thiy cac dinh hip thu dic trung ctia pectin.
Dai rong tai 3373,29 cm™ dic trung cho dao dong kéo gidn cua lién két O—H.
Pinh tai 2919,52 cm™! biéu thi dao dong C—H cia nhém —CHa. Binh hép thu manh

tai 1733,63 cm™' tuong tng v6i dao dong kéo gian C=0O ctia nhém este methyl (—
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COOCH:), trong khi dinh & 1620,65 cm™ dac trung cho C=0 cua nhom carboxyl
khong este hoa (—-COOH). Cac dinh tai 1439,80 cm™, 1225,72 cm™ va 1014,16
cm™' 1an luot dic trung cho dao dong bién dang C—H va dao dong kéo gidn C—O—
C, C—O-H trong cau trac polysaccharide. Két qua phan tich pho IR cho thay mau
pectin budi co dic trung ciu tric polygalacturonic acid, 1a loai pectin ¢6 mirc do
este hoa trung binh dén cao, pht hop véi phd IR cua pectin ty nhién. Céac két qua
phan tich cu trac va tinh chat cua san pham pectin thu duoc phu hop véi cac tai
liéu di cong bd vé vat lidu nay.

* Phan tich nhiét trong luong ( TGA )
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Hinh 3.2. Phéan tich nhiét trong lwong ( TGA)

Pho TGA/DTG (Hinh 24 ) cho thay qua trinh phan hay nhiét cia mau dién
ra qua ba giai doan chinh. Giai doan dau tién (tir 30-120 °C) xuét hién dinh nho
tai 88.3 °C v6i mirc mat khéi luong 8.96 %, twong ung véi sy bay hoi ctia nude
tu do va nude lién két yéu trong cau tric mau. Pay 1a dic trung phd bién cua cac
polysaccharide tu nhién va pectin thd. Giai doan thir hai (tir 200-300 °C) thé hién
dinh phan huy rd rét tai 242.8 °C, véi téc do phan huy cuc dai —12.14 %/phut, di
kém véi mac mét khoi luong 59.97 %. Giai doan nay dugc quy cho su phan hiy

khung polysaccharide pectin, chil yéu 13 qua trinh pha v& lién két glycosidic va
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phan hay mach chinh chira nhém ester va carboxyl. Dién bién nay phu hop voi
cac nghién ctru trudce do, trong do pectin hoac cac vat liéu giau cellulose c6 dinh
phan hay chinh nam trong khoang 220-260 °C. Sau 300 °C, dudng TGA trd nén
6n dinh dan, cho théy mau con lai chu yéu 14 can vo co hodc carbon hoéa, chiém
khoang 30 % khéi lugng ban dau. Phé TGA/DTG cta mau c6 do bén nhiét trung
binh, v&i hai giai doan mat khéi lugng dic trung cho nude lién két va su phan hity
khung polysaccharide, twong tu xu hudéng duoc ghi nhan trong cac nghién ctru vé
pectin tur budi hodc cac nguén thuc vat khac. Céac dic diém nay phu hop véi xu
hudng chung duoc bao céo trong nghién cru vé pectin ty nhién cua cic nghién
ctru truoc day.

3.3. Két qua thir nghiém pectin trong ché bién thuc pham.

Pé danh gia kha ning tng dung thuc té cta pectin chiét xuat tir cii budi,
dé tai tién hanh thir nghiém ché bién syrup cam- mét san pham pho bién trong
nganh thyc pham can c6 do sanh, do trong va tinh 6n dinh cao trong qua trinh bao
quan. Nghién ctru tap trung khao sat anh huong ctia nong do pectin dén kha nang
6n dinh phan 16p ctia syrup cam, qua d6 khang dinh tiém ning tmg dung ctia pectin
tu nhién thu duoc trong thuc tién san Xuat.

Mau Pectin buoi duoc 1ay dé thir nghiém pha ché sirup cam. Két qua thu

duoc nhu sau:
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Hinh 3.3. Syrup cam sau 6 gio
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Hinh 3.6. Syrup cam sau 36 gio
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ong do pectin
(%)
Thoi 1 2 4
gian
(gio)
Dung dich hoi sanh, déng Dung dich | Dung dich c6 do
nhat. déng nhat, | sanh cao nhat
¢ do sanh
vua.
Xuat hién phan 16p nhe Git  trang | Khong c6 su
12 thai on | thay doi.
dinh.
Phan 16p 10 rét, cac tép cam Bit dau | Gitt  dugc do
24 ndi 1én trén. xuat hién | sanh dong déu
lang nhe. mau.
Lang rd hon | Khong bi lang,
36 Phin 16p hodn fodn. nhung chua | phan 16p. Rat on
tach  hoan | dinh.
toan.

Bing 3.8. Anh huéng ciia ndong dd pectin dén d sanh va kha niing 6n dinh
cua syrup cam theo thoi gian.

Két qua nay khang dinh pectin chiét xuat tir clii budi ¢ kha ning tao gel
va On dinh céu tric syrup hiéu qua, ddc biét khi stir dung & néng do tur 2% trd 1én
cdu tric cua syrup duoc giit 6n dinh, gitr dugc do sanh. Pidu ndy mé ra tiém nang
tmg dung pectin tu nhién trong cong nghé ché bién thuc pham, thay thé cho pectin
thuong mai, dong thoi gop phan tan dung phu pham ndng nghiép dia phuong theo

hudng bén viing va than thién véi méi trudng.
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KET LUAN

Muc tiéu cua dé tai 1a khao sat ham luong va chiét xuit pectin tr mot $6
néng san pho bién trén dia ban tinh Ninh Binh. Két qua nghién ctru cho thay dé
tai da hoan thanh dﬁy du muc tiéu va nhiém vu da dat ra.

Cu thé, dé tai di chiét xuat thanh cong pectin tir sau loai nguyén liéu gdbm
cui budi, vo budi, rau day, vo gia dd, vo chudi chin va bi xanh. Qua trinh chiét
xuét dugc thuc hién bang phuong phéap st dung dung dich acid ¢ diéu kién nhiét
dd cao. Két qua cho théy ham luong pectin phu thudc 1o rét vao dac diém va ciu
triic ctia nguyén liéu. Trong do, cli budi va vo budi cho hiéu suat cao nhat (lan
lugt 25,14% va 16,28%), khang dinh day 1a ngudén nguyén liéu tiém nang cho san
xudt pectin ty nhién. Nguoc lai, bi xanh cho ham lugng rat it (khéng dang ké),
con rau day, vo gia dd, vo chudi chin va bi xanh cho ham luong thap, tuy nhién
van c6 ¥ nghia thyc tién trong viéc tdn dung phu pham néng nghiép dia phuong,
g6p phan giam thiéu chét thai va nang cao gia tri kinh té.

Bén canh muyc tiéu da dang ky, dé tai con thyc hién mo rong nghién ciru khi
tmg dung pectin chiét xuét tir cii budi trong ché bién syrup cam. Két qua thuc
nghiém cho thay nong do 4% pectin gitip syrup duy tri d6 sanh cao, dong nhat va
khong phan 16p sau 36 gid, ching to tinh 6n dinh va kha ning tao gel tét cua
pectin thu dugc.

Nhu vay, dé tai khong chi hoan thanh muc tiéu khao sat va chiét xuét pectin,
ma con mé rong hudng nghién cru tng dung pectin ty nhién trong ché bién thuc
pham, gép phan khai thac hiéu qua ngudén phu pham nong nghiép tai dia phuong

va dinh huéng phat trién san pham sinh hoc than thién véi moi truong.

33



TAI LIEU THAM KHAO
[1] International Pectin Producers Association (2007), “Archived information
from the website of the International Pectin Producers Association”, Archived
February 11, 2022, Accessed June 13, 2007.
[2] Thibault J.F., Rinaudo M. (1986), “Chain association of pectic molecules
during calcium-induced gelation”, Tap chi Biopolymers, Tap 25, tr. 456—468.
[3] Ridley B.L. (2001), “Pectins: Structure, biosynthesis, and oligogalacturonide-
related signaling”, Tap chi Phytochemistry, Tap 57, s (6), tr. 929-967.
[4] Hutnan M., Drtil M., Mrafkova L. (2000), “Anaerobic biodegradation of sugar
beet pulp”, Tap chi Biodegradation, Tap 11, sb (4), tr. 203-211.
[5] Kaya M., Sousa A.G., Crépeau M.J., Serensen S.O., Ralet M.C. (2014),
“Characterization of citrus pectin samples extracted under different conditions:
Influence of acid type and pH of extraction”, Tap chi Annals of Botany, Tap 114,
s6 (6), tr. 1319-1326.
[6] Morales-Contreras B.E., Wicker L., Rosas-Flores W., Contreras Esquivel J.C.,
Gallegos-Infante J.A., Reyes-Jaquez D., Morales-Castro J. (2019), “Apple
pomace from variety ‘Blanca de Asturias’ as sustainable source of pectin:
Composition, rheological, and thermal properties”, LWT - Food Science and
Technology, Vol. 117, Art. 108641.
[7] Munehiro Hoshino (2009), “separation and characterization of pectin from
juice processing residue extracted by sub-critical”, Separation and Purification
Technology, Volume 62, Issue 3: Pages 513-516.
[8§] Homa Bagherian et al (2011), “Comparisons between conventional.
microwave- and ultrasound- assisted methods for extraction of pectin from
grapefruit”, Chemical Engineering and Processing ,11-12,1237-1243.
[9] Norazelina Sah Mohd Ismail (2012), “Extraction and Characterization of
Pectin from Dragon Fruit (Hylocereuspolyrhizus) using Various Extraction
Conditions”, Sains Malaysiana, 41(1): 41-45.
[10] J. Prakash Maran et al (2014), “Microwave assisted extraction of pectin from

waste Citrullus lanatus fruit rinds”, Carbohydrate Polymers, 101, 786-791.

34



[11] Keskin, S. va cOng su (2019), Ultrasound-assisted extraction of pectin from
Trachystemon orientalis L. Journal of Medicinal Herbs and Ethnomedicine, 5(1),
1-7.

[12] Pokhrel, S.va cong sy (2024), “Extraction and characterization of pectin from
lemon peels”, Biointerface Research in Applied Chemistry, 14(2), 1557-1566.
[13] Bui Anh V&, Nguyén Dtrc Lugng (2010), “Nghién ctru thu nhan pectin tir vo
ca phé”, Tap chi Phat trién Khoa hoc va Cong nghe, Tap 13, SO K2, tr. 47-56.
[14] Trinh Lién Vy (2012), Nghién citu pectin va xdy dung quy trinh sdn xudt bot
thach tir ld swong sdam, Luan van Thac si, Pai hoc Pa Nang, Pa Nang.

[15] Nguyén Thi Ha (2017), “Nghién ctru img dung pectin tir vé budi lam chat tro
keo tu sinh hoc trong xtr Iy nudc thai”, Tap chi Khoa hoc Pai hoc Quéc gia Ha
Néi: Cac Khoa hoc Trdi dat va M6i truong, Tap 33, s6 (1S), tr. 157-162.

[16] Pd Thi Thu Hién (2021), “Nghién ctru cong nghé san xuét pectin tir vo qua
cam, chanh, chanh leo tuoi1”, Ha Noi: Viéen Co dién Nong nghiép va Cong nghé
Sau thu hoach.

[17] Nguyén Thi Hong va cong su (2022), “Anh hudng cia cac diéu kién chiét
dén hiéu suit pectin thd tir vé chanh day (Passiflora edulis Sims.) va ung dung
cta dich chiét trong kha ning tao mat”, Can Tho University Journal of Science,
Tap 38, S chuyén dé: Khoa hoc Ty nhién, tr. 55-63.

[18] Nguyén Thi Quynh Mai va cong su (2024), “Study on Optimization of Pectin
Extraction from Unripe Banana Peel (Musa sp.)”, HUIT Journal of Science and
Technology, Tap 24, S6 5, tr. 55-67.

[19] Tran Phuong Chién va cong su (2024), “Characteristics of pectin extracted
from dragon fruit stems in Binh Thuan, Vietnam and gel formation method”,
Journal of Materials Science and Technology, Vol. 14, No. 2, tr. 90-98.

[20] Pham Thi Nam Binh va cong su (2025), “Chiét xuit pectin tir vo budi dudi
diéu kién ap suét thap”, Tap chi Khoa hoc & Cong nghé — Truong Pai hoc Cong
nghiép Ha Noi, Tap 61, s6 (3), tr. 167-171.

35



