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TACH CHIET, TINH SACH PECTIN VA PIEU CHE DAN
XUAT CHLOROPHYLLIN TAN TRONG NUOC TU LA
DAY HOANG THANH Cocculus sarmentosus (Lour.) Diels.

Ta Duy Tién', Duwong Thi Huwong Giang* va Phan Thi Bich Tram?
ABSTRACT

In this study, the extraction conditions of pectin from Cocculus sarmentosus (Lour.)
Diels) leaves were examined. The highest yield of pectin was 9.63 % in the extraction
condition of hot-acidic water (pH = 3 at 85°C). The pectin product is of 78.51% purity
with 77.53% esterification degree. The water-soluble sodium-copper-chlorophyllin,
synthesized from chlorophyll by-product of pectin extraction, was achieved with 89.68%
of purity. Both pectin and chlorophyllin obtained products can be used in food
processing.

Keywords: Cocculus sarmentosus (Lour.) Diels, pectin, chlorophyll, chlorophyllin

derivative, esterification degree
Title: Extraction, purification of pectin and refinement of water-soluble chlorophyllin
derivative from Cocculus sarmentosus (Lour.) Diels. leaves

TOM TAT

Pé tai nghién ciru nham khdo st cac diéu kién chiét xuat va tinh sach pectin tir ld day
hoang thanh Cocculus sarmentosus (Lour.) Diels. Hiéu sudt pectin thu dwoc cao nhat la
9,63% trong diéu kién tach chiét I1a dung méi nuée cé6 pH = 3 ¢ 85°C. San pham nhdn
dwoe ¢6 ham lwong pectin khodng 78,51%, véi ty 1é ester héa la 77,51%. Dan xudt Na-
Cu-Chlorophyllin tan trong mdc dwoc nghién ciu diéu ché tir sin phim phu la
chlorophyll trong quy trinh tdch chiét pectin c0 do tinh sach la 89,68%. Ca hai san
phdm pectin va chlorophyllin nhdn dwoc déu cé thé img dung trong ché bién thuc pham.

Tir khoa: Cocculus sarmentosus (Lour.) Diels, pectin, chlorophyll, din xudt

chlorophyllin, # I¢ ester héa

1 PAT VAN PE

Pectin 1a hop chit tao gel c6 ngudn goc tur thyc vat bac cao, dugc rng dung rong
réi trong cong nghé thyuc pham. Nhiéu nghién ciru da chi ra nhitng tac dung co loi
ctia pectin dén strc khoe con ngudi nhu c6 thé 1am ha mtc 46 dudng va cholesterol
trong mau (Behall et al., 1986), dac biét 1a hoat tinh chong ung thu da duoc nghién
ciru ¢ chudt (Nangia- Makker et al., 2002). Cac ngudn pectin dbi dao trong tu
nhién la ba tao, vo qua cua cdy c6 mui (citrus) (Joye et al., 2000), day 1a nhitng
ngudn chinh phuc vu cho san xuit pectin trong cong nghiép.

Day hoang thanh, c6 tén khoa hoc la Cocculus sarmentosus (Lour.) Diels., thudc
ho Menispermaceae, b Rannunculales, 16p Magnoliopsida, nganh Magnoliophyta
(Pham Hoang Ho, 1999). Pay la loai day leo moc hoang, 14 duoc st dung bang
cach vo véi nude va hon hop sé dong lai thanh dang thach sau vai gio do trong 14

1 Vién Nghién Ctru & Phat Trién Cong Nghé Sinh Hoc
2B06 mon Sinh Ly - Sinh Hoa, Khoa Nong Nghiép va Sinh Hoc Ung Dung
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chira ham lugng pectin cao. Vi vdy c6 thé nghién ciru, xay dung quy trinh tach
chiét pectin tir 14 day hoang thanh.

Trong quy trinh nay, chlorophyll la mét san pham phuy hién dién voi ham luong
tuong d6i cao. Ngudn chlorophyll c6 thé tin dung dé diéu che dan Xuét
chlorophyllin tan trong nuédc, mot chat phy gia thuc pham co nQUOn goc thién
nhién thay cho pham mau hoda hoc, dugc sur dung pho bién trén thé gidi. Yéu cau
khao sat cac diéu kién tach chiét chlorophyll va thiét lap quy trinh diéu ché dan
xuat chlorophyllin 14 can thiét.

2 PHUONG TIEN VA PHUONG PHAP
2.1 Phuong tién thi nghiém

Thi nghiém dugc tién hanh tai phong Cong nghé Enzyme, Vién Nghién Cau va
Phat Trién Cong Nghé Sinh Hoc truong Pai Hoc Can Tho.

2.1.1 Nguyén liéu
Chudan bi bét I4:

L4 day hoang thanh dugc thu & mét s nha vuon tai thanh phd Can Tho. L4 duoc
chon ¢6 kich thude to va twong d6i dong déu, khong qua gia hodc qua non, khong
sau bénh, van con xanh déu. La dugc rira sach bui, dé rao noi toi, trit trong tai ni
16ng va giit & nhiét do 5 — 8°C dén khi vé phong thi nghiém. Sau d6 14 duoc sdy &
nhiét d6 50 — 55°C dén khi d6 am dat dudi 8%. Nghién min 14 va trit trong tai ni
16ng kin, trong tdi, & nhiét d -20°C.

2.1.2 Héa chat

Acetone (Trung Quoc), Methanol (Trung Quéc), HCI (Trung Qudc), Celit-
Supercell (Merck), Ethanol (Trung Quoc), AgNOs (Merck), NaOH (Trung Quoc),
CuSO4 (Merck).

2.2 Phuwong phap phan tich
2.2.1 Xdc dinh thanh phan chlorophyll trong 4 day hoang thanh

Ham lugng chlorophyll a va chlorophyll b trong 14 dugc xac dinh theo phuong
phap cua AOAC (2000).

2.2.2 Trich ly va tinh sach pectin

Bot 1a day hoang thanh dugc xur ly voi acetone 90% theo ti 1€ 1:100 (w/v) thu dugce
hai phan phan ran dem loc, rira, siy kho de trich pectin, phan 16ng chia sic to
dung dé tach chlorophyll. Bot 14 da tach sic t& dugc huyen phu trong trong dung
dich HCI ¢ cac pH va nhiét d6 khac nhau dé tach chiét pectin. Dung dich pectin
dugc 1am ngudi va loc rat chan khong 3 1an qua phéu Buchner c6 phi mot 16p
Celit-Supercel voi ty 16 mau:Celit-Supercel = 1:15 (w/w). Tua pectin bang ethanol
96% véi ty 18 1:2 (viv) & 4°C, qua dém. Loc ldy tiia va ngdm tua trong ethanol
80%, sau d6 rira lai bang ethanol 96% 3 1an dé loai bé hoan toan ion CI° (kiém tra
bang dung dich AgNO3 1%). Tua sau d6 duoc déng kho.

119



Tap chi Khoa hoc 2008:10 118-125 Truong Pai hoc Can Tho

Hicu suét tach chiét pectin dugc tinh trén lugng san phém thu nhan duoc chia cho
trong luong 14 st dung (dd dugc sdy dén do am dudi 8%) nhan 100. Nong do
polyphenol trong dich trich pectin dwgc xac dinh mot cach twong ddi bang do hap
thu anh sang cua dung dich ¢ budc séng 330 nm (Fahey et al., 1989).

2.2.3 Khdo sdt cdc yéu {5 pH, nhiét dé va sy tirong tdc giira CAC yéu té nay trong

qua trinh tach chiet pectin

- Khao sat anh huong cua pH 1én qua trinh tach chiét pectin & 7 muac d6 pH: 1, 2,
3,4,5,6, 7. Thi nghi€m 1ap lai 3 1an v&i 21 don vi thi nghiém.

- Khdo sat anh hudng cua nhiét do Ién qua trinh tach chiét pectin & 5 muc do:
25°C, 65°C, 75°C, 85°C, 95°C. Thi nghiém lap lai 3 lan voi 15 don vi thi
nghiém.

~ Khao sat twong tac gitta pH va nhiét do 1én qua trinh tach chiét pectin; nhan t6
pH c6 3 muc do: pH 1, pH 3 va pH 5; nhan t0 nhiét @0 c¢6 3 muc do: 75°C,
85°C, 95°C. Thi nghiém lap lai 3 lan vo6i 27 don vi thi nghiém.

Chi tiéu khao sat trong cac thi nghiém trén 1a hiéu suat tach chiét va ham luong
polyphenol trong dich trich.

2.2.4 Khdo séat tinh chdt pectin

Xéc dinh mot s tinh chit cia pectin tir 14 day hoang thanh sau khi tach chiét, bao
gom: ham luong pectin, ham luong acid galacturonic va ty 1€ ester hoa.

Ham luong pectin trong san pham duoc x4c dinh bang phuong phap Calci pectate
(Nguyén Vin Mui, 2001). Ham lugng acid galacturonic trong san pham pectin
theo phuong phap duoc xac dinh theo Taylor va Buchanan-Smith (1992). Ty 1é
ester hoa dugc tinh toan dua trén ham lugng acid galacturonic va luong NaOH can
ding dé xa phong hoéa hoan toan pectin.

2.2.5 Piéu ché dan xudt Na-Cu- chlorophyllin tan trong nueée

Quy trinh duoc d& xuét dwa trén quy trinh san xuat din xuat chlorophyllin tan
trong nudc tur co alfalfa cua Kephart (1955). Dung dich chlorophyll da trich ly
dugc xa phong hoa bang NaOH 0,1 N trong methanol dé loai béo. Tua
chlorophyllin bing acetone 100%. Ly tam véi téc d6 5000 vong/phut, Iy taa, ria
nhiéu lan bang acetone 100%. Hoa tan lai taa trong acetone 65%. Téch ldy 1op
acetone bén dudi va thu hoi, con lai dung dich Na-Mg-chlorophyllin. Phéi tron
dung dich chlorophyllin nhan dugc vai CuSO4 20 mM theo ti 1€ 1:3 ¢ pH va nhiét
d6 thich hop. Tua thu nhan duogc loc va rira bang nuéc cat nhiéu 1an dé loai luong
CuSOys thira (kiém tra bang NaOH 0,1 M va BaCl» 1%). Tua dugc huyén pha trong
nuée cat, chinh pH vé kiém bang NaOH cho dén khi tan hoan toan. Dung dich
dugc dong khd, bot Cu-chlorophyllin thu nhan duoc kiém tra chat lwong theo
phuong phap cia FAO (20006).
Cac chi tiéu khao sat:
~  Xac dinh diéu kién nhiét 6 va pH méi trudng thich hop cho phan Gng tao dan
xuét Na-Cu-chlorophyllin bén, tan trong nudc.
- Thi nghiém duogc bd tri theo thé thic hoan toan ngau nhién, 2 nhan t6 1a nhiét
d6 va pH. Nhan t6 nhiét do c6 3 murc d6 1a 25°C, 45°C, 65°C; nhén té pH c6 5
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murc do 1a pH 2, 3, 4, 5 va 6. Thi nghiém lap lai 3 1an vé6i 45 don vj thi nghiém.
Chi ti€u danh gia 1a ham luong Na-Cu-chlorophyllin thu dugc.

~ Kiém tra mot sd tinh chit ctia san pham Na-Cu-Chlorophyllin nhu: tinh tan, do
hap thu anh sang ¢ budc song tir 400 - 410nm va do tinh sach.

S6 litu cua cac thi nghiém duoc phéan tich théng ké bing phin mém
STATGRAPHICS 15.0 va vé biéu do bang phan mém Microsoft Excel 2003.

3 KET QUA VA THAO LUAN

3.1 Thanh phan chlorophyll trong la day hoang thanh

Két qua nghién ctru cho thdy ty 1¢
gitta chlorphyll a va chlorophyll b
trong la day hoang thanh trung binh
la 2,24 : 1 (bang 1). Kiém dinh 2
cho thiy ty 1& nay thip hon so véi ty
1€ 3 : 1 nhu Lé Ngoc Tu (2005) va
MacDougall (2000) da dé cap; budc
xtr 1y nhiét c6 thé 1am phan hiry mét
lugng nho Chl a do tinh nhay cam véi
nhi¢t cao hon Chl b (MacDougall,
2000). Ham luong chlorophyll tong

Bang 1: Ham lwgng chlorophyll trong 1a day
hoang thanh

Ham lugng chlorophyll mg/gam chat kho

Chlorophyll a 591
Chlorophyll b 2,64
Chlorophyll tong 8,54
Tyl¢ Chla: Chlb 2,24

qua khao sat kha cao, dat 0,85% trong luong kho, thich hop dé 1am ngudn trich ly

chlorophyll.

3.2 Anh huéng ciia pH va nhiét dd 1én quy trinh tich chiét pectin

3.2.1 Anh huong cia pH

Két qua khao sat (hinh 1) cho thay
hiéu sudt chiét xuat pectin cao nam
trong vung pH axit (pH 3), tuong tu
v6i cac két qua nghién ctru cua Joye
et al. (2000), va tai liéu ctia Lé Ngoc
Ta (2005). Trong méi truong pH axit
cac lien két gita cac mach
polysaccharide trong vach té bao bi
pha v& do d6 pectin dugc ly trich dé
dang hon. O pH 3, hiéu suat pectin
thu duoc 1 cao nhat (9,92%), ¢ pH
axit manh hon (pH 1 va 2) cac lién
két trong chudi polygalacturonic axit
c6 thé bi phan cét dan dén hiéu suit
thu duoc thap hon. Song song khao
st nong do polyphenol trong dich
trich qua loc trén quang phd ké &
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Hinh 1: Anh hwéng cia pH 1én higu suit tich
chiét pectin va ham lwgng polyphenol

budc séng 330nm cho thay, khi pH ting lwong polyphenol trong dich trich giam.
Tuy nhién ¢ gia tri pH 3 luong polyphenol ¢ mic d6 trung binh, khéng cao nhu ¢
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pH 1 va 2 (hinh 1). Bicu nay cho thay mdi truong nuéc axit pH 3 thich hop cho
chiét xuat pectin.

3.2.2 Anh hwong cua nhiét do
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Hinh 2: Anh huéng ciia nhiét d9 1én hi¢u

sudt tach chiét pectin va ham lwong
polyphenol

Két qua nghién ciru (hinh 2) cho thay hiéu
sudt chiét Xuit pectin cao nhéat trong
khoang nhiét d6 75°C — 85°C. Mot diéu
can leu y 12 mau cia dung dich pectin lai
sam hon khi nhiét do tang, do la do tac
dung khong mong mubén cua phan ung
Maillard va phan tng caramel héa. Theo
Ozdemir (2000) cac phan ng phu nay dién
ra rat nhanh trong méi trudng axit. Bén
canh dé, néng do polyphenol trong dich
trich ciing ting theo nhiét do tach chiét va
cao nhat & 95°C. Tuy nhién trong khoang
nhiét ¢6 75°C- 85°C ndng do polyphenol
trung binh va khéng bién dong nhiéu, vi

o vay c6 thé xem nhiét do nay Ia nhiét do
thich hop cho qua trinh chiét xuat pectin.

3.2.3 Twong tac giita pH va nhiét do

Phén tich thong ké cho thdy c6
su tuong tac giira hai nhan to pH
va nhiét do. Hiéu suat tach chiét
pectin cao nhat ¢ trong khoang
pH 2-3 va nhiét do trong khoang
85 — 90°C (hinh 3), twong tu vdi
cac két qua khao sat riéng timg
nhan t6. Phuong trinh hoi quy
gilta hiéu suét tach chiét pectin
véi pH va nhiét do véi hé sb
tuong quan R = 0,96 cho thay
chung c¢6 méi twong quan kha
chac ché.

-230,16143.2826%x+5.3909%y.0.744702%x%.0.03104 | T*y>.0.01 T18T5*x *y
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Hinh 3: })(‘A; thi biéu dién sy twong quan giira hi¢u
s1’1ﬁt pe.citin va hai nhén to pH va nhiét d¢ Péi v6i ndne d6 volvohenol
tach chiet g do polyphenol, su

tuong tac gitta pH va nhiét do

cling c6 anh huong khé ro rét, lugng polyphenol tach ra cung véi pectin cao ¢ gia
tri pH thap va nhiét d6 cao (bang 2). Tuy pH thap va nhiét d6 cao 1a cac yéu té han
ché sy hoa nau ctia san pham do enzyme polyphenol oxidase bi ¢ ché, nhung moi
truong axit s€ thuan lgi cho phan tng hdéa nau phi enzyme thong qua sy oxy hoéa
hop chit polyphenol. Ham lugng polyphenol con lién quan dén kha ning tao gel
ctia pectin (Arkarapanthu et al., 2005), nén can giam dén mirc ti thiéu dé tranh su
tur tao gel cta dung dich tach chiét. Hiéu suat pectin dat 9,63% cho thay ham lugng
pectin trong 14 ddy hoang thanh khé cao, twrong duong vdi vo cam quyt khi tach
chiét & cung diéu kién (Lé Ngoc Ta (2005); Cho et al. (2003)).
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3.2.4 Mot so tinh chdt ciia san pham pectin
San pham pectin thu dugc & dang
Bing 2: D} hz‘np thu ciia dung dich pectin tach bt min, mau vang nhat tan tot trong
chiet ¢ cac nhigt dg va pH khac nhau  puyéc cho dung dich c6 tinh nhét.

Ham luong acid galacturonic
trong san phim cao hon so v&i
pectin trong vé quyt (Cho et al.,
0) 2003). Ty 1€ ester hoa cua pectin
75 85 95 trong la4 day hoang thanh cao hon so

VvGi pectin trong mot sé ngudn khac

Do hap thu & bude song 330
nm

pH A Y .
nhu la day sam 16ng Cyclea

. 0.401 0.244  0.372 barbarta (Arkarapanthu et al.,

3 0.221 0280  0.265 2005) va bé tao (Canteri-Schemin et

5 0352  0.281  0.289 al., 2005) (bang 2).

Bang 3: Tinh chit caa pectin ly trich tir mét s6 ngudn thdng dung
Nguon pectin
S Day Sam léng o
. Vo quyt Ba tao
. hoang thanh C. barbata

Tinh chat
Ham luong acid i 68,0 — i
galacturonic (%) 77,53 70-75 72,2
Ty 16 ester héa (%) 7711 66,3 (methyl hoa) i ﬁ2£4 (methyl
Tinh nhét Co Co Co Co
Methyl hoa Cao Cao Thap Cao
Do tinh sach 78.51% - - -

3.3 Xa phong héa chlorophyll va tao din xuat Cu-chlorphyllin

12 T+

9)

Phan Ung xa phong hda véi
NaOH c6 tac dung cat dit chudi
phytyl trong phan tir chlorophyill,
tao tua sodium chlorophyllate hay
Na-Mg-Chlorophyllin khong tan
trong acetone, nhung tan t6t trong

[y
o
'

o]
'

| 250C
@ 450C
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Ham lwong Cu-Chlorophyllin (m
[0}

nuoc. Tuy nhién phic Na-Mg- Z'ﬂ _‘ i
chlorophyllin khong bén, dé bi oL WELL WL WL ML
phéan huy dudi tac dung cta nhiét oH

d6 va anh sang va lam mét mau
xanh dac trung cho chlorophyll.
Su thay thé ion Mg?* bang ion
Cu?* trong phtc hop sé tao hop

Hinh 4: Ham luwgng Cu-chlorophyllin thu duec
& nhirng diéu kién nhiét do va pH khac
nhau
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chat chlorophyllin c6 d6 bén mau cao va tan tét trong méi truong nudc.

Theo Kephart (1955), phan tng tao phirc giita ion Cu®* va vong porphyrin dién ra
trong mdi trudng axit néng. Tuy nhién két qua khao sat cho thay phan tng nay co
thé dién ra t6t & moi trudng c6 pH thap (pH = 3) va ¢ nhiét d6 phong (25°C), hay
trong moi truong pH axit yéu (pH = 5-6) va nhiét @6 cao hon (45°C) (hinh 4).

San phé}m Na-Cu-chlorophyllin sau khi dong kh6 ¢ dang bt min c6 mau xanh den,
de hat 4m, cac tinh chat v€ cam quan va vat ly dap tng mét so yéu cau theo trong
chuyén khao cua to chirc FAO (2006) (bang 4).

Bang 4: Mt s6 tinh chat cia san pham Na-Cu-chlorophyllin

Tinh chét

Tinh tan
- Trong nudc Tan hoan toan
- Trong con (dudi 60°) Tan hoan toan

- Trong acetone, diethylether Khéng tan

Mau sic dung dich trong nudc Xanh luc

pH dung dich trong nudce 9,5-10,5

Do hap thu anh sang 401 - 410 nm (cyc dai 6 405 nm)
Do tinh sach 89,68%

4 KET LUAN VA PE NGHI

C6 thé str dung day hoang thanh Cocculus sarmentosus dé lam ngudn chiét xuat
pectin do ham luong pectin trong 1a kha cao (9,63%) twong dwong véi vo cam
quyt. San pham pectin c6 muc do ester hoa 1a 77,11%, thudc loai pectin methyl
hoa cao.

San pham phu trong qui trinh chiét xuat pectin 1a chlorophyll cé thé duoc tan dung
dé diéu ché san pham Na-Cu-chlorophyllin. Bot chlorophyllin nhan dugc tan tét
trong nudc, rat bén mau, do tinh sach 90%, san pham nay dat mot s6 yéu cau veé
chat luong cua FAO. Tuy nhién can xé4c dinh ham luong cua cac kim loai niang dé
c6 thé khang dinh vé& mat an toan thuc pham cua san pham.

Can tién hanh nghién ciru diéu ché pectin cé ty 1& methyl hoéa thap hon; khao séat
kha nang tao gel cua pectin so sanh vdi cac gel thuong mai khac nhu agar, gelatin,
alginate; xét nghiém céc chi tiéu an toan thyc pham trude khi dua san pham vao
ung dung.
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