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TOM TAT

Pectin dwoc chiét xudt tir than cdy thanh long ¢ diéu kién pH 3, nhiét d3 70 °C trong 180 phiit
cho hiéu qua chiét cao nhat véi 19,52%. Cdc tinh chdt ddc trung ciia pectin ciing diroc khdo sat
dé dinh huong ung dung tao gel va xdc dinh cdu tric héa hoc. T rong do, do amla 10,5%, dat diéu
kién @6 am nam trong khodng 12% dioc hiép hoi san xudt pectin khuyén nghi. Két qua phan tich
FTIR di xdc dinh dwoc cic nhom chive ddc trung trong cdu triic Pectin nhu nhom O-H, carboxyl
(C=0), C-H. Tir két qua FTIR ciing dd xdc dinh duoc d ester héa DE = 32,1%, la logi low
methoxyl pectin (LMP), phu hop vao wng dung tao gel pectin nho cac ion hoa tri 2. Phdn tich ham
leong dwong trong pectin thanh long ciing gidi thich so bg vé cdau triic héa hoc

Tir khoa: Pectin; Polysaccharide; Tach chiét; Thanh long.
1. MO PAU

Pectin 1a mot heteropolysaccharide dugc tim thy trong thanh so cdp ciia cdy hai 14 mam va cay
mot 14 mam (~35%), co va cac dang 14 mam khac (~2% — 10%) va trong vach ciia cac mo gd (~5%)
[1]. Pectin thuong dugce st dung trong nganh cong nghiép thuc pham nhu chét tao gel, chét lam
day, chat 6n dinh va nhii hoa [2]. Gan ddy, nhiéu béo céo cho thiy viéc sir dung da dang cac ngudn
thuc vat khac trong viéc chiét pectin, bao gém thanh long — loai thuc vat chua dugc tng dung
nhiéu. Pectin gém it nhat 17 monosaccharide khac nhau va D-galacturonic acid (GalA) 1a don vi
chiém wu thé nhét cia pectin. Sy da dang vé cau tric hoa hoc va trong lwong phén tir cia pectin
phu thudc vao ngudn gbe. Tuy nhién, diém chung ciia cic phan tir pectin 1a c6 mot don vi a-D-
Galacturonic acid lién két véi nhau bang a-(1—4) dudi dang mach chinh va monosaccharide lién
két v6i mach chinh du6i dang mach nhanh [7]. Hién nay, quy trinh san xuat pectin truyén thong
str dung nhiét do cao (70 °C — 90 °C) trong moi truong acid nhu nitric [8], hydrochloric [9], sulfuric
[10] va oxalic [11] acid tai mac pH 1,5 — 2,5 trong vai gio

Trong nghién ctru nay, sir dung miu pectin dugc chiét xuét tir than cay thanh long véi su c6
mat cua acid Acetic va nhiét d¢ cao. Pectin dugc phan tich, danh gia thanh phﬁn va mot sd dic
trung tinh chat dé nghién ctru kha ning tao gel. M6i loai pectin s& c6 chi s6 ester hoa (DE) khac
nhau, thudc hai loai HMP hodc LMP. Chi s6 DE quyét dinh phuong phép tao gel.

2. VAT LIEU VA PHUONG PHAP

2.1. Ho4 chit

Than ciy thanh long dugc thu hai vao khoang thang 07 — 10/2023 tai thanh phd Phan Thiét,
tinh Binh Thuan.

Céc hoa chét khac: Ethanol 96% (Chemsol), Hexan (Xilong), Acetic acid 99,5% (Xilong),
Sulfamic acid 99% (Chemsol), Acetone 95% (Xilong), Sulfuric acid 98% (Xilong), Sudium
hydroxide 96% (Guangdong), kém acetate 12% (Chemsol).
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2.2. Quy trinh thye nghiém chiét xuit pectin

Nguyén li€u than thanh long sau khi say kho, xay thanh bt min dugc ngadm trong dung dich
hexan (dé loai bo cac chat béo, diu, cac hop chit hitu co khéng phan cuc) va ethanol (dé loai bo
céc hop chét co kha ning tan trong nudc, ethanol nhu duong, protein, axit amin) [8, 9, 11]. Sau
d6, pectin duoc tach chiét tir bot than thanh long trong nudc néng vai ty 18 1:30 (g/mL), pH=3
(Acetic acid), nhiét 6 70 °C, thoi gian 120 phut; (ii) Dich chiét duoc trung hoa bang NaOH dén
khi pH dat tir 4 dén 5; (iii) Loc dich chiét va két tua pectin bang ethanol; (iv) Tua pectin dugc loc,
sdy, xay nhuyén thanh dang bot.

Bét than thanh long
Sir dung Chiét polysaccharide 70°C
axit acetic ——{  trong nuwde néng 120 ’hl:Il
(pH=3) theo fi 1& 1:30 (g/mL) p
Truna hoa axit
génpH=4 —j Dich chiét |
bang NaCOH

Loc

CzHsOH ——! KAt itla polysaccharide |

WIg1:3
Rira bing Cz2HaOH

Loc v& thu duoc tia
polysaccharide

$#y, nahién min, thy dugg bot
polysaccharide

Hinh 1. Quy trinh tach chiét pectin tir than cdy thanh long.
2.3. Phuwong phap phén tich, danh gia
Xdc dinh dé am pectin
Do 4m dugc xac dinh bang may do d6 am Sartorius MA 37-1. Can khoang 0,1 g nguyén liéu
va trai thanh mot 16p mong trén dia nhém, cho vao may do d6 am. Nguyén liéu dugc say ¢ nhiét
dd 105 °C den khoi luong khong doi. B§ am duoc xac dinh bang cong thuc (1):
khéi lwong dau — khoi lwong sau

% = 1009 1
W% khéi lwong dau * 100% D

Xdc dinh hiéu sudt chiét xud’tpectin
Hiéu suét chiét pectin tir than cdy thanh long dugc tinh toan dya trén cong thirc:

m eCc
Y (%) = m—p -100% )

p
Trong d6: m,,, 1akhdi luong pectin chiét dugc; m, 1a khoi luong bot nguyén liéu kho ban dau.

Xdc dinh d¢ este hoa (DE)

Do ester hoa clia cac mau pectin duoc xac dinh bang phuong phap do quang phd hong ngoai
FT-IR trén thiét bi Bruker Tensor 27 (Bruker corporation, Billerica, Massachusetts, USA) véi dai
s6 séng tir 500 - 4000 cm X, DE cua pectin dugc tinh bang phuong trinh cia Monsoor va cong su,
2001[12]. Phuong trinh tinh toan tir di¢n tich cta peak carboxyl (C=0) duogc ester hoa (COOR) va
peak carboxyl khong duoc ester hoa (COOH).

X
DE (%) :Xlle :100% 3)
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Trong d6: X, la gia tri dién tich tai nhom carboxyl (C=0) dugc ester hoa (COOR); X, la gia tri
dién tich tai nhém carboxyl (C=0) khong dugc ester hoa (COOH).
Xdc dinh thanh phan va ham luong dwong
Phuong phap sic ky 16ng hiéu ning cao (HPLC) (Agilent 1200, Agilent, UK) da dugc sir dung de
xdc dinh ham lugng monosaccharide trong pectin bang cach tao dan xuat véi cot 1-phenyl-3-methyl-
5-pyrazolone (PMP) [13]. Pectin dugc thity phan va sau d6 tao dan xuat PMP (70 °C, 100 phut).
3. KET QUA VA THAO LUAN

3.1. Hiéu sudt va dic trung tinh chit clia pectin chiét tich tir thian cAy thanh long
Hiéu sudt chiét

Higu sult chiét pectin phu thudc vao k thudt chiét va céc yéu t6 khac nhau nhu acid, thoi gian,
nhiét d0. Vi phuong phap chi€t trong nghién ctru ndy la dung moi nude voi sy ¢6 mit cua axit
acetic d¢ di¢u chinh pH =,3, r}hiét d6 70 °C, thoi gian 120 phut, hi€u suat chiét dat dat 19,52%, cao
hon so v6i quy trinh chiét bang vi song dugc bao cao boi Bayar (2017) [14] va quy trinh chiét
trong nudc khong c6 axit.
PG am bot pectin

bo :élm cua pectjn d’o duqq 14 10,5%, dat diéu kién do 4m ndm trong khoang 12% duoc hiép hoi
san xuat pectin quoc t€ khuyén nghi.
Két qua phan tich phé hong ngoai FT-IR
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Hinh 2. Phé hong ngoai FTIR ciia mau pectin thanh long.

Dua vao két gué tur phé héng ngoai, cO thé xéac dinh dugc cac nhém chire héa hoc dién hinh cua
pectin dugc chiét nhu sau:

Ving hap thu manh va rong trong dai 3600 cmt - 3000 cm ! thé hién dao dong dan cia nhom
O-H do lién két hydrogen ndi phan tir. Cung v&i d6, ving hap thu rong tir 3500 cm™ dén 2500 cm
cing dac trung cho nhdm O-H trong ndi phén tir cia galacturonic acid (GalA). Dong thoi nhén
thay peak tai 2937 cm™ tuong (g véi sy hap thu cia nhom C-H bao gom céc dao dong din cta
CH, CH, CHs.

Peak tai khoang 1733 cgn’1 dai dién cho sy c6 mdt cua nhom carboxyl (C=O) trong carbonyl
ester hoa (COOR). Peak yeu tai khoang 1613 cm! biéu thi dao dong dan ctiia nhom carboxylate
(COO0-). O hai peak 17337 cmtva 1613 cm 1a tin hiéu ddc biét cua cau truc pectin. Gia tri tai hai
peak nay dugc sir dung dé tinh ham lugng DE cua pectin theo cong thuc (3).
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Két qua phan tich HPLC xdc dinh ham hrong dwong

DAD1 A, 8ig=245,8 Ref=off (QUERCETIN'21082024000004.0)
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Hinh 3. Phé HPLC dé xdc dinh thanh phan va ham lwong dwong trong pectin than thanh long.

Bing 1. Thanh phan va ty 1é monosaccharide ciia mdu pectin tir than thanh long chiét
theo diéu kién toi wu.

X Ham .
STT | Thanh phin Dol'n Kef lwgng Ty 1€ monosaccharide Gl.a
vi qua % tri
Mannose Mg/mg | 8,33 1,09 HG 1,46
Ribose ug/mg | 0,58 | 0,08 RG-I 29,81
/m 61,67 Rha
Rhamnose Hg/mg 8,07 1,34
GalA
4 ; /m KPH Ara + Gal
Gl_ucuronlc Hg/mg 0 437
acid Rha
5 i /m 45,87 GalA
Ga}lacturonlc Hg/mg 6.01 0.17
acid Rha + GluA + Xyl + Gal + Ara + Fc
6 | Glucose pg/mg | 440,31 | 57,65
7 | Galactose pg/mg | 148,17 | 19,40
8 | Arabinose ug/mg | 52,71 | 6,90

Thanh phin monosaccharide ciia mau pectin thanh long biéu thi bing % mol dugc trinh bay
trong bang 1 va hinh 3. Tir nhitng két qua trén cho thay, glucose la monosaccharide chiém chu yéu
(57,65 %mol). Mic du ham lugng glucose cao 1a diéu khong mong mubn. Tuy nhién, sy c6 mat
cua cac loai duong trung tinh nhu rhamnose, galactose, arabinose, GalA cho thay su xuét hién cta
vung RG-I 16n trong cAu triic cua pectin. Hon nira, su xudt hién cua xylose cho biét
Xylogalacturonan (XGA) ciing tham gia vao khung c4u tric ciia pectin. Thanh phan manose chi
chiém luong nho, qua dé cho thay céu trac duong cia pectin thanh long bao gdm hemicellulose
mannans.

Dua vao céc ty 1€ trong bang 1,

Rha 8,07 134
GalA ~ 6,01

cho thay pectin than thanh long chii yéu bao gém céc ciu tric RG c6 trong pectin. Ty 1
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GalA _ 6,01 B
Rha + GluA + Xyl + Gal + Ara + Fc 8,07+ 0,27 + 19,4+ 6,90 + 0,53
cho thay d¢ tuyén tinh ciia pectin thép.

Nhin chung, pectin thanh long thé hién d6 phan nhanh cao tai ving RG-I khi chiét theo cac
phuong phap chiét truyén thong st dung dung moéi la HpO/acid. Nhu vay, thanh phan
monosaccharide cia mau pectin than thanh long cho thdy mach nhanh trong cau trac duge cau
thanh chu yéu tur glucose, arabinose va galactose.

3.2. Xac dinh gia tri d¢ ester héa (DE) va phwong phap tao gel

_ Gia tri DE dugc do thong qua phér} dién tich cac peak cia nhém C=0 trong COOR va COOH,
két qua tinh toan DE = 32,1%, cho thay pectin thanh long thu¢c loai low methoxyl pectin (LMP).
Khi chi s6 DE cua pectin thap, nghia la ty 1¢ cac nhom — COOH cao thi cac lién két gilra nhimng
phan tir pectin khi tao gel s& 1a lién két ion thong qua cac ion hda tri hai, ddc biét 1a Ca®"va Zn?*,

0,17
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Hinh 4. Tinh chi 56 ester héa (DE) tir phé FTIR.
4. KET LUAN

Két qua nghién ctru cho thay vai diéu kién chiét & 70 °C, 180 phit va diéu chinh pH = 3 bang
acid acetic cho hiéu suét chiét 19,52%. Pectin thu dugc c6 d6 4m 10,5% nam trong gioi han cho
phép. Cac két qua phan tich budc dau bang FTIR xac dinh dugc mot sb nhém chire dic trung ciia
pectin. Dong thoi, tir két qua phan tich FTIR ciing tinh dugc d¢ ester hda DE = 32,1%, pectin thanh
long thudc loai LMP phu hop dé tao gel trong didu kién thudng nhd cac mubi kim loai hoa tri 2
(X#"). Két qua phan tich so bo gel pectin duoc tao thanh nhd mudi cua Zn?* cling chi ra nhitng
khac biét so vi pectin ban dau, cho phép du doan cac cau ndi -COO-Zn-O0C- da dugc hinh thanh.
Két qua phan tich thanh phan, ham luong duong 1am co s& cho viéc nghién ctru xac dinh cdu tric
hoa hoc ciia pectin sau nay khi két hgp véi cac phuong phap khac nhu NMR, GPC, FTIR.

X Loi cﬁm on: Nghién ciru nay dwoc tai tro boi Vien Han lam Khoa hoc va Cong nghé Viet Nam trong
dé tai ma so TDPTCB.01/24-26.
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ABSTRACT

Characteristics of pectin extracted from dragon fruit stems in Binh Thuan, Vietnam
and gel formation method

Pectin was extracted from dragon fruit stems under conditions of pH 3, at a temperature
of 70 °C for 180 minutes, yielding the highest extraction efficiency at 19.52%. The
characteristic properties of pectin were also investigated to guide applications in gel
formation and to identify its chemical structure. The moisture content was 10.5%, meeting
the recommended moisture range of around 12% as suggested by the pectin manufacturers'
association. FTIR analysis identified characteristic functional groups in the pectin structure
such as O-H, carboxyl (C=0), and C-H groups. The FTIR results also determined the
degree of esterification (DE) to be 32.1%, classifying it as low methoxyl pectin (LMP),
suitable for gel formation applications with divalent ions. The analysis of sugar content in
dragon fruit pectin also provided preliminary insights into its chemical structure.

Keywords: Pectin; Polysaccharide; Extraction; Dragon fruit.
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