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; . ABSTRACT

Thong tin chung:

Ngay nhdn bai: 28/06/2022 This study aimed to investigate the extraction conditions of chlorophyll

Ngay nhén bai sira: 23/07/2022 and antioxidants from pandan leaves (Pandanus amaryllifolius Roxb) and

Ngay duyét dang: 29/07/2022 stabilize their bioactivities by encapsulation and foam-mat drying. The
study had two experiments (i) effect of ethanol concentration (40-100%),

Title: extraction temperature (70-90°C) and time (10-30 minutes), and material

Determination of chlorophyll to solvent ratio (1:5-1:25, w/v) on the content of chlorophyll and

extraction conditions from antioxidants; and (ii) effect of albumin (5-15%) and carboxymethyl

pandan leaves (Pandanus cellulose (CMC) (0,5-1,5%) on the stabilization of antioxidant activity.

amaryllifolius Roxb) using The result showed that the extraction with the ethanol of 80%,

ethanol solvent and temperature of 80°C in 20 minutes with the material to solvent ratio of

stabilization of bioactive 1:20 (w/v) was suitable for extracting chlorophyll and antioxidants.

compounds in dried sample Albumin of 10%, CMC of 0.5%, and foam-mat drying temperature of 60-
65°C were selected for stabilizing bioactive compounds in foam powder.

Tir khoa: . .

Chlorophyill, chét chong oxy TOM TAT

hoa, la dira, say bot, trich Iy Nghién citu nay khdo sat cac yéu t6 anh hwéng dén qud trinh trich ly
chlorophyll va chdt chong oxy héa tir cdy ld dira (Pandanus amaryllifolius

Keywords: Roxb) ciing nhw qud trinh vi bao két hop sdy bot nham én dinh hoat tinh

Antioxidants, chlorophyll, sinh hoc c6 trong dich trich. Nghién cieu gom (i) anh hieong ciia nong do

extraction, foam-mat drying, ethanol (40-100%), nhiét do trich (70-90°C), thoi gian trich (10-30 phiit)

pandan leaves va ty 1¢ nguyén liéu va dung méi (NL:DM) (1:5-1:25, w/v) dén ham lwong
chlorophyll va hop chit chong oxy héa; va (i) khdo sdt s anh hirong ciia
1y 1¢ albumin (5-15%) va carboxymethyl cellulose (CMC) (0,5-1,5%) dén
sw on dinh cdc hop chdt chong oxy héa. Két qud nghién ciru cho thay ham
lirong chlorophyll va cdc hop chat chong oxy héa dat gid tri cao khi trich
ly trong ethanol 80%, nhiét do trich ly 80°C, thoi gian 20 phut voi ty Ié
NL:DM la 1:20 (w/v). Ty 1é b6 sung chdt mang albumin 10%, CMC 0,5%
va nhiét dj sdy 60-65°C la phit hop dé on dinh cac hop chat sinh hoc trong
san phdm cudi.

1. PAT VAN BE tré nén hép din hon ddi véi nguoi tidu ding

(Gordillo et al., 2018). Tru6c ddy, nhitng san pham
la mon an truyen thong, dé tao mau sac pfe;p qho san
pham, nguoi ta thuong st dung truc tiép chat mau

) Chét tao mau thyuc pham 14 nhitng chat c6 ngudn
goc tu nhién hodc tong hop dugc st dung dé tao mau
sédc va hinh thac cua thuc pham, lam cho thuc pham
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tu nhién nhu nghé, 14 dta hay 14 cam. Hién nay, hau
hét cac san pham thyc phdm dwoc san xuit, kinh
doanh thuong sir dung chat mau tong hop vi ré tién
va dé st dung. Tuy nhién, viéc str dung quéa nhiéu
chat mau tong hop c6 thé gdy anh huong dén stic
khoe nguoi tiéu dung, tham chi la gy ngd doc thuc
pham (Meilana et al., 2017). Vi vay, viéc tim chat
mau c¢6 ngudn goc ty nhién da trd nén phd bién va
nhanh chéng tré thanh mot xu hudng trén thi trudong
hién nay (Agcam et al., 2017; Gordillo et al., 2018).

Mau xanh dwoc sir dung nhidu dé nhuém mau
thuc pham (Ozkan & Bilek, 2015). Chat tao mau
xanh ty nhién tr thyc vat (chlorophyll) an toan va
mang lai nhiéu loi ich cho stic khoe duya trén kha
nang khang viém va khang oxy hoéa cua ching
(Hung et al., 2014). La dira dugc sir dung rong rai
trong am thuc Dong Nam A nhu mot loai huong liéu
va mau thyc pham. L4 dira ngay cang duoc quan tim
trong nganh cong nghiép thyc pham vi cho chit mau
ty nhién va huong vi dic trung cho cac mon an
truyén thong (Kantilal et al., 2009). Cac nghién ctu
trong nuéc vé kha ning ly trich hop chit mau
chlorophyll budc dau co két qua kha quan. Trong
nghién cttu cua Nguyén (2020) ve kha nang trich ly
chlorophyll tir 14 dira bang mot s loai dung méi, khi
so sanh gitta ba dung moi 1a nude, ethanol 70% va
acetone 70%, ham lwong chlorophyll cao nhat thu
duoc khi trich ly bang dung méi ethanol 70%. Gan
day, Hai (2020) di sir dung su hd trg cua enzyme
cellulase dé trich ly va thu nhan chlorophyll tir 14
dira.

Tuy nhién, cac nghién ctru nay chi dung lai ¢
viéc khao sat loai dung méi cho qua trinh trich ly.
Céc thong sé quan trong khac nhu d6 phan cuc cua
dung moi, nhiét d9, thoi gian, ty 1€ nguyén liéu va
dung mai trong qua trinh trich ly chua dugc nghién
ciru sau. Bén canh d6, dich trich sau khi trich ly
thuong & dang long nén rat khé ng dung va bao
quan trong thoi gian dai. Vi vay, nghién ctu nay
duoc thuc hién véi muc tiéu khao sat cac diéu kién
anh huong dén qua trinh trich ly nhim tim ra diéu
kién thich hop nhat dé trich ly chlorophyll va cac
hop chét sinh hoc. Dc‘)ng thoi, nghién ctru qua trinh
Vi bao str dung mot s6 chat mang va phuong phap
sdy bot véi cac tac nhan anh huong dén sy 6n dinh
ctia chit mau va cac hop chat sinh hoc. San pham
bot mau véi ham lugng chat chng oxy hoa cao dé
dang tng dung va tién loi ddi véi nguoi tidu dung.

2. VAT LIEU VA PHUONG PHAP

2.1. Nguyén vt liéu va hoa chit

_ Cay la dtra (Pandanus amaryllifolius Roxb.) (14
nép, dira thom) twoi véi do tudi thuong mai dugc
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mua maot 1an 5 kg (str ding cho toan thi nghiém) tai
cho An Khanh, quan Ninh Kiéu, thanh phd Can Tho.
Cay la dura khong sau bénh, hu hong, vang 1a dugc
rira sach véi nude thuong, dé rao va trir trong ti
dong tai -18 + 2°C. Trudc khi st dung trong cac thi
nghiém, 14 dira cip dong dugc nghién nho bang may
xay (1L MX-GM1011-GRA, Panasonic, Nhat Ban)
Vi thoi gian xay trung binh 1 10 gidy cho 1 1an xay
(tong cong 30 gidy) dén kich thudc < 2 mm st dung
rdy inox c6 duong kinh 16 ludi 1a 2 mm.

Céc hoa chat dung trong phan tich gdm Folin
Ciocalteu’s phenol (Merck, Btc), 2,2-Diphenyl-1-
picrylhydrazyl (DPPH) (Sigma-aldrich, My), 2,2'-
azino-bis(3-ethylbenzothiazoline-6-sulfonic  acid)
(ABTS) (Roche Diagnostics, buc), gallic acid
(Tokyo Chemical Industry, Nhat), 6-hydroxy-
2,5,7,8-tetramethylchroman-2-carboxylic acid
(Trolox) (Sigma-Aldrich, M), ethanol (99,5%,
CEMACO, Viét Nam). Phu gia dung trong thuc
phdm bao gom albumin (My Protein, Anh) va
carboxymethyl cellulose (Nippon Paper, Nhat Ban).

2.2. Phwong phap nghién ciru

Thi nghiém duoc bd tri hoan toan ngau nhién véi
1 hay nhiéu nhan t6, két qua cua thi nghiém trudc
lam co s& cho cac thi nghiém theo sau. Thi nghiém
1 (TN 1): 14 dira tuoi sau khi cap dong (chuan bi
trong phan 2.1) dugc nghién nho va ly trich bang
dung méi ethanol (40 - 99,5%) c6 tiéu chuan ding
trong thuc pham. Ty I¢ NL : DM ¢6 dinh 1a 1 : 15
(w/v), nhiét do trich 50°C trong thoi gian 10 phut.
Két qua néng dd ethanol thich hop ciaa TN 1 duoc
chon cho TN 2 1a khao sat anh hudng cua nhiét do
(70 - 90°C) va thoi gian trich ly (10 - 30 phit). Ty 1é
NL : DM trong TN 2 ¢6 dinh 1a 1 : 15 (w/v). Nong
d6 ethanol, nhiét do va thoi gian trich thich hop tir
cac TN trude duoc chon lam co sé cho TN 3 1a khao
satanh huong cuaty IENL : DM (1:5-1:25, wiv).

Dich trich sau khi thu dugc & dang long va dugc
sdy bot nham 6n dinh hop chat mau chlorophyll va
cac hop chat chdng oxy héa cé trong dich trich cay
la dira. Noi dung nghién ctu tiép theo 1a khao sat
anh huong cua ty 1é bé sung chat mang albumin
(5%, 10% va 15%) va chat 6n dinh bot CMC (0,5%;
1,0% va 1,5%) dén sy 6n dinh hoat tinh chéng oxy
hoa ciia san pham. Sau khi trich ly, dich trich tién
hanh ¢6 quay chan khong (50°C) nhiam béc hoi
ethanol ¢6 trong dich trich. Trong qua trinh tao bot,
tong khdi lwong mau trong dng nghiém 1a 20 g, ¢b
dinh thé tich dich trich 1a 10 g (chiém 50%), ty &
albumin va CMC dugc bé sung theo ty 1& dugc thi
nghiém, phan con lai cho nuéc cat dén khi da 20 g.
Tién hanh tao bot vai thiét bi dong hoa Ultra Turrax


https://hoachatthinghiem.org/product/22-diphenyl-1-picrylhydrazyl-dpph/
https://hoachatthinghiem.org/product/22-diphenyl-1-picrylhydrazyl-dpph/
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(D-500 — 8034210000 — DLAB, Trung Quéc) o
10.090 rpm, 4 phﬁt.,Sau do, bot duoc tré@ déura dTla
va sy ¢ nhi¢t d6 co dinh 1a 60°C cho dén khi khoi
luong khong doi (khoang 4-5 gio va do am 4-6%).
Sau khi say, san pham duoc nghién min va bao quan
& -20 £ 2°C.

2.3. Phuwong phap phan tich

2.3.1. Xdc dinh ham lrong chlorophyll tong

Ham luwong chlorophyll dugc xac dinh theo
phuong phap cua Ritchie (2006), Aminot and Rey
(2001) va Arnon (1949). Can 1 g nguyén liéu cho
vao 6ng nghiém co6 nép day. Tién hanh trich ly bang
dt}ng méi ethanol véi cac diéu kl@n'thl nghiém dwoc
b6 tri nhu trén. Sau khi trich ly, tién hanh ly tam o
4.000 g trong 10 phut (Hermle Z366, buc) thu phan
dj,ch trich va dinh mac dén vach. Tién hanh do do
hap thu cua dich trich ¢ budc song 646 va 663 nm
bang may do quang pho (Inesa, Trung quoc). Nong
d6 chlorophyll duge tinh toan theo cong thirc sau va
biéu dién nhu mg/g KLK.

— Ham lugng chlorophyll a:

Chla= (13,7 X Aesg) — (5,76 X A545)

— Ham lugng chlorophyll b:

Chlb= ('7,6 X A563) + (25,8 X A646)

— Ham lugng chlorophyll tong:

Chl = (6,1 X A563) + (20,04 X A646)

2.3.2. Xac dinh ham lrong phenolic téng so
(TPC)

Dich trich sau khi thu durge nhu mé ta trong phan
2.3.1 dugc xac dinh ham luong phenolic tong sb
theo phuong phap cua Nguyen et al. (2019), bing
cach xay dung duong chuan véi gallic acid (GA).
Ham luong TPC duoc biéu dién theo miligam
dwong luong gallic acid trén gam chit kho (mg
GAE/g KLK). H3n hop phan tng gom 2 mL nudc
cat, 1 mL dich trich, 0,5 mL Folin-Ciocalteu’phenol
10%, 1,5 mL dung dich Na,COj3 dugc u trong 2 tiéng
¢ nhi¢t do phong trude khi do do hép thu & budc
song 765 nm bang may do quang ph6. Ham lugng
phenolic trong mau dugc tinh dya theo duong chuan
gallic acid véi nong d¢ chuan dugc chuan bi trong
cung diéu kién.

2.3.3. Xdc dinh khd nang chong oxy héa

Phwong phap DPPH

Danh gid kha nang loai goc tu do bang 2,2-
diphenyl-1-picrylhydrazyl (DPPH) theo phuong
phap cua Nguyen et al. (2019). DPPH c6 mau tim
duoc do do hap thu quang phd & budc séng 517 nm.
Khi c¢6 chit khang oxy héa s& trung hoa DPPH, lam
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giam d6 hap thu quang phd. Han hop phan tng gém
100 pL dung dich mau va 2 mL dung dich DPPH
(10* M) duoc u trong tdi khoang 30 phut. B hap
thu ctia dung dich dugc ghi nhan ¢ budc song 517
nm béng may do quang phd. Trolox dugc sir dung
nhu chat khang oxy hoa chuan (xdy dung duong
chuan trong cung diéu kién). Ty ¢ giam do hap thu
quang phd caa DPPH khi c6 va khong c¢6 chat khang
oxy hoa dugc xem nhu hiéu suat phan ung. Két qua
duoc biéu didn nhu miligam dwong luong trolox
trén gam chét kho (mg TE/g KLK).

Phuwong phap ABTS

Panh gia kha nang loai goc tu do bang ABTS
(2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid) theo phuong phap cta Nguyen et al. (2019).
Dung potassium persulfate dé oxy hoa ABTS tao
thanh ABTS"*. ABTS" *s& phan ting véi hop chit co
kha nang tang dién tu electron trong dung dich ban
dau va 1am méat mau xanh dam cia dung dich ABTS.
Ham luong ABTS con lai trong dung dich s& dugc
xac dinh bang phuong phép so mau ¢ budce song 734
nm. HAn hop gom 2 mL dung dich ABTS™ (c6 do
hip phu khoang 0,70 + 0,02 tai budc séng 734 nm)
va 20 pL mau thir duoc U trong tdi 5 phat. Po hap
thu ctia dung dich dugc ghi nhan & budc song 734
nm béng may do quang phd. Trolox dugc sir dung
nhu chat khang oxy hoa chuan (xdy dung duong
chuén trong cting diéu kién). Két qua duoc biéu dién
nhu miligam duong lugng trolox trén gam chat kho
(mg TE/g KLK).

3. KET QUA VA THAO LUAN

3.1. Anh huéng cia diéu ki¢n trich dén kha

ning trich ly chlorophyll va cic hop chit
chéng oxy héa tir ciy 14 dira

3.1.1. Anh huong ciia nong dg ethanol

Anh huéng cia ndng do dung méi ethanol dén
kha nang trich ly chlorophyll va cac hop chat chong
oxy hoa trong cdy l1a dira dugc thé hién qua Bang 1.
Ham lwong chlorophyll thu dugc ting dan khi ting
nong do ethanol tir 40-99,5%, v&i gia tri ting twong
g tir 1,96 0,01 dén 24,96 + 0,14 mg/g KLK. Tuy
nhién, khong c6 sy khac bict y nghia khi trich ly giira
nong do ethanol 80 va 99,5% (p > 0,05). Do tinh
chat vat Iy cua chlorophyll kho tan trong nuéc, chi
tan trong cdc dung mdéi nhu ethanol, acetone,
DMSO,... nén lugng chlorophyll thu dugc cang cao
khi tang dan ndng do ethanol. Két qua nay twong tu
v6i két qua nghién ctiu ciia Anh va ctv. (2016) trén
dbi tugng rong nu6ce lg va cong bd cia Kaczmar
(2004) trén dbi tuong thuc vat phu du. Tuy nhién,
kha nang ly trich chlorophyll giam khi sir dung
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ethanol tuyét doi (100%) bdi vi do phéan cuc cia
ethanol tuyét d6i khong phu hop véi tinh hoa tan cua
chlorophyill.

Céc két qua thu duoc vé ham lugng chat chéng
oxy hoa (Bang 1) pht hop v6i cac bao cao trude day
cho thay rang hé dung m6i nhi phén hiéu qua hon dé
chiét xuat cac hop chat phenolic tir nguyén liéu thuc
vét so vdi khi su dung mot dung mdi nguyén chat
(nudce hoac ethanol nguyén chat) (Goli et al., 2005;
Pereira et al., 2013). Cu thé, ham luong cac chdng
oxy hoa thich hop véi d6 phan cuc cua ethanol 60-
80% nén kha nang dugc trich ly cao hon (26,45-
26,92 mg GAE/g KLK) so véi trich ly trong ethanol
tuyét doi (24,67 mg GAE/g KLK).

Kha ning khing oxy hoa ctia cac hop chét
phenolic trong dich trich khong tang theo ham lugng
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phenolic tong dwoc phan tich va thé hién qua
phwong phap bit g ty do DPPH va ABTS (Bang
1). Kha nang bét goc ty do cua dich trich tir cay 1a
dira giam dan tir dich trich bang ethanol 40% Vi
30,33+ 1,56 mg TE/g KLK (DPPH) va 31,11 +0,85
mg TE/g KLK (ABTS) dén 14,56 +1,30 mg TE/g
KLK (DPPH) va 1847 + 0,87 mg TE/g KLK
(ABTS). Thong thuong, hoat tinh khang oxy héa
cuia cac hop chat phenolic sé& tang theo ham luong
(Nguyen et al., 2019), nhung trong mot sb truong
hop, vi du chat nén hay nguyén liéu ly trich c6 chtra
nhiing hop chét phenolic khong hodc it c6 kha ning
khang oxy hda, nén mac du ham lugng cao nhung
kha ning khang oxy hoa thap. Tir cac két qua dugc
phan tich cho thay ethanol véi nong do 80% thich
hop lam dung méi cho qua trinh trich ly chlorophyll.

Bang 1. Ham lwgng chlorophyll, phenolic tong sb6 va hoat tinh chdng oxy héa cia dich trich tir ciy l1a

dira tai cac nong do ethanol khac nhau

Nong dd ethanol Chlorophyll TPC DPPH ABTS
(%) (mg/g KLK) (mg GAE/g KLK) (mg TE/g KLK) (mg TE/g KLK)
Nude 2,02+0,1° - - -
40 1,96 +0,01¢ 31,95 + 0,342 30,33 + 1,56° 31,11 0,852
60 4,15+ 0,08° 26,92 +0,16° 22,87+ 0,96° 25,36+ 0,75
80 24,73 £0,18° 26,45 +0,39° 19,55 + 1,29¢ 22,63 +0,85°
99,5 24,96 +£ 0,142 24,67 +£0,27° 14,56 +1,30¢ 18,47 +0,87¢

*Két qud trung binh cua 3 1an lgp lai; Céc chir cdi khac nhau trong cung mot cot biéy thi su khdc biét ¢6 y nghia théng
ké giita cac nghiém thaic véi do tin cdy 95%; KLK: khoi lugng khé; TPC: phenolic tong so, GAE: dwong luwong gallic

acid; TE: dwong luwong trolox; -: khong phan tich

3.1.2. Anh huong cua nhiét dé va thoi gian trich
ly

Sy tham thiu cua dung méi va su hoa tan cua
chét tan vao trong dung mdi ting khi nhiét do ting,
vi thé 1am tang hiéu qua va tdc do trich ly (Spigno
et al., 2007). Két qua sy anh huong caa nhiét do va
thoi gian trich ly dén ham luong chlorophyll va cac
hop chit chéng oxy hoa dugc thé hién qua Hinh 1.
Ham luong chlorophyll ting khi nhiét do tang dén
80°C. Nhiét d6 cang cao cang lam tang kha nang hoa
tan cua céac chét tan trong dung méi (Meilana et al.,
2017). Hon nita, sy khuéch tan cua cac phan tir ciing
duoc tang cudng khi nhiét do tang vi hé sé khuéch
tan ty 1€ thuan vai nhiét d6 (Geankoplis, 2003). Tuy
nhién khi nhiét d6 ting dén 90°C, chat diép luc bi
chuyén hoa thanh pheophytin c6 mau vang olive, 1a
nguyén nhan gay suy giam lugng chlorophyll trong
dich trich (Levent, 2011).

Két qua phan tich d6i v6i céc hop chat phenolic
va kha nang khang oxy hoa cho thay khi trich ly &
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nhiét d6 80°C cho hiéu qua cao nhat (Hinh 1), diéu
nay trong tu nhu két qua cua Silva et al. (2007) khao
sat trén mdt loai thuc vat ho dau. Tuy nhién, do maot
s6 ho flavonoid nhay cam véi nhiét (chu yéu 1a
anthocyanin va dan xuat flavan-3-ol) nén khi nhiét
do tang cao hon 80°C thi ham lugng phenolic tong
s6 giam, dong thoi kha nang chéng oxy DPPH va
ABTS ciing giam. Do d96, trong qua trinh trich ly
viéc phai gitr nhiét do chiét xuAt dudi mat giGi han
nhét dinh 1a rat can thiét cho hiéu suat va chat luong
cua dich trich. Bén canh do, thoi gian anh hudng dén
kha ning trich ly cac hop chat phenolic. Két qua thé
hién & Hinh 1 cho thy hiéu suét trich ly ting tir 10
dén 20 phut va giam sau 20 phut trich ly (tai nhiét
dd > 80°C). Néu thoi gian trich ly ngén, lugng cac
hop chét sinh hoc khong duoc trich ly hoan toan,
nhung néu thoi gian qua dai kém theo nhiét do cao
lam ting co hoi phan hity cac hop chat nay, chat
luong va s lwong s& giam. Két qua nay twong tu
nhu bao céo ctua Son va Tu (2009).


https://www.sciencedirect.com/science/article/abs/pii/S0926669012002865#!
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Hinh 1. Anh hwéng cia nhiét d9 va thoi gian dén kha ning trich ly chlorophyll, TPC, DPPH va ABTS
trong dijch trich cay la dwa

(TPC: phenolic téng s6; GAE: dwong lwong gallic acid; TE: dirong liwong trolox; KLK: khéi lieong khé)

3.1.3. Anh hwong cua ty 1é nguyén liéu va dung
moi

bong luc cta qua trinh trich ly 1a sy chénh 1é€nh
ndng d6 cua cAu tir trong nguyén liéu va trong dung
mdi (Man va ctv., 2011). Do d6 viéc lya chon ty 1¢
NL:DM thich hgp c6 y nghia rat I6n trong qué trinh
trich ly. Két qua khao sat anh huong cua ty 1é
NL:DM dén kha nang trich ly duoc thé hién qua
Bang 2. Khi tang ty 16 NL:DM tir 1:5 dén 1:20 thi
ham lugng chlorophyll va TPC thu dugc trong dich
trich 14 dua tang 1én, sau d6 co6 khuynh hudng giam
xudng khi trich ly ¢ ty 1¢ NL:DM la 1:25. Két qua
dong thoi cho thdy kha ning trung hoa gdc tu do

DPPH, ABTS ciing c6 khuynh hudng tuong tu
(Bang 2). Ty lé dung moi cao c6 thé thuc day
gradient ndng do ting, dan dén tang toc do khuéch
tan cho phép qua trinh trich ly chat rin bang dung
moi duoc tét hon (Mazza & Cacace, 2003; Al-Farsi
& Lee, 2008). Ngoai ra khi tang luvong dung moi,
lwong cac thanh phan hoat tinh sinh hoc tiép xuc véi
dung mai trich ly ciing duogc gia ting, dan dén ting
hiéu suét trich ly (Pan et al., 2007). Tuy nhién, ham
luong thanh phan cac hoat tinh sinh hoc s& khong
tiép tuc tang khi di dat dwoc su can bang (Herodez
et al., 2003). Hon nita, néu sir dung luong dung moi
du thira s& gay lang phi va khong kinh té.

Bang 2. Ham lwong chlorophyll, phenolic tong sé va hoat tinh chong oxy héa ciia dich trich tir cay l4

dwa tai cac ty [¢ NL:DM khac nhau

Ty 1€ NL:DM Chlorophyll TPC DPPH ABTS
(Whv) (mg/g KLK) (mg GAE/g KLK) (mg TE/g KLK) (mg TE/g KLK)
1:5 2,91 +£0,01¢ 10,00 + 0,07¢ 8,59 +0,29¢ 9,75 + 0,08¢
1:10 3,78 +0,03¢ 11,96 £ 0,184 10,07 + 0,29¢ 10,88 + 0,55¢
1:15 4,69 £+ 0,08° 17,07 +£0,17° 16,03 + 0,45° 15,73 +£0,31°¢
1:20 11,82 +0,23° 28,42 + 0,242 20,33 + 1,462 24,71 £0,472
1:25 9,70 £ 0,03° 24,88 £ 0,39° 17,31 +£0,74° 20,92 + 1,00°

*Két qud trung binh cia 3 1an 1gp lai; Céc chiF cdi khac nhau trong cung mot cot biéu th sw khdc biét cé y nghia théng
ké giita cac nghiém thic véi do tin cdy 95%; KLK: khoi luong khé; TPC: phenolic téng sé; GAE: dwong lirong gallic acid; TE:

dwong luwong trolox
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3.2. Anh hwéng cia qua trinh siy bot dén
kha ning 6n dinh chlorophyll va cac hop
chit chéng oxy héa c6 trong dich trich
cay la dira

3.2.1. Anh hwong cua ty 16 bé sung albumin va

carboxymethyl cellulose (CMC) dén
chlorophyll va cdc hop chdt chong oxy
hoa

Anh huéng cua viéc bé sung chat mang albumin

va CMC dén ham luong chlorophyll, ham lwong
phenolic tong va hoat tinh chit chng oxy hoa dugc
thé hién qua Hinh 2. Ham luong chlorophyll giam
khi tang ty I¢ bo sung albumin va CMC, giam tir
0,64 mg/g KLK (5% albumin va 0,5% CMC) dén
0,11 mg/g KLK (15% albumin va 1,5% CMC).
Theo Meng et al. (2006), ndng do chat mang cao hon
dan dén viéc giam cuong d6 mau cua san pham.
Viéc giam ham lugng chlorophyll khi tang ham
lwong chat mang trong nghién ctru ndy tuong ty Véi
béo céo cua Cervantes et al. (2016). Tac gia két luan

Chlorophyll
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rang khi ting nong d¢ chit mang ciing gy ra hién
tuong giam ham luwong chlorophyll. Bén canh do6,
ham luong bé sung albumin ¢6 anh huéng dén cac
hop chat chdng oxy hoa. Két qua phan tich TPC &
mau bd sung 5% albumin cho két qua thap nhét véi
1,52 mg GAE/g KLK va tang dén khoang 6,70 mg
GAE/g KLK khi bo sung 10% albumin; két qua nay
thay d6i khong y nghia (p > 0,05) khi tiép tuc ting
ham luwong albumin Ién 15% (7,00 mg GAE/g
KLK). Két qua nay tuong ty trong nghién ciru cua
Chandrasekar et al. (2015). Chit mang (albumin) c6
vai trd bao vé cac chat chng oxy hoa trong qué trinh
sdy, giup 6n dinh hoat tinh ctia cac hop chat nay (két
qua tuong tu cho kha nang bat goc tur do DPPH va
ABTS) (Hinh 2). Kadam et al. (2012) da chung
minh két qua tuong ty d6i vai acid ascorbic trong
bot quyt kho va Rajkumar et al. (2007) da tim thy
két qua twong ty dbi véi beta-carotene trong bot
nhan hat xoai duoc thu nhan bang phuong phap sy
bot. Diéu nay la do dién tich bé mit cua I6p bot ting
1én khi tang ty 1& bo sung albumin.

Hinh 2. Anh hwéng cia ty & bé sung albumin va CMC dén ham lwgng chlorophyll, TPC, DPPH va
ABTS trong dich trich cay la dira

(TPC: phenolic téng s6; GAE: dicong lieong gallic acid; TE: dirong liwong trolox; KLK: khéi lirong khé)

3.2.2. Anh hwong cua nhiét dg dén chlorophyll
va cac hop chat chong oxy héa trong qua
trinh say bot

Qué trinh sy rat c6 anh huong dén chat lwong
ctia san pham. Vi vay, trong qué trinh say bot nhiét
d6 dugc khao sat va thay doi tir 55-70°C, thoi gian
sdy (240-300 phat) phu thuoc vao do am ding (4-
6%). Hinh 3 cho thiy sy thay d6i d6 4m cua mau
theo thoi gian ddi vai ting nhiét do siy khac nhau.
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Theo d6 khi sdy & nhiét do 55°C, do 4m cua mau
giam rat cham va can thoi gian dai hon cac mau khac
(300 phut) dé dat dugc d6 4m dimg. Nguoc lai, khi
sdy & nhiét 46 >65°C, san pham dat dugc do am
dirg nhanh hon (240 phut) cic mau & cac ché do
sdy khac.

Két qua dugc trinh bay ¢ Bang 3 cho thiy ham
luong chlorophyll thay d6i c6 y nghia (p < 0,05) khi
tang nhiét do to 60°C dén 70°C. Ham Iuong
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chlorophyll véi 1,03 + 0,015 mg/g KLK (70°C)
giam con 0,79 £ 0,013 mg/g KLK (60°C). Su suy
giam nay la do chlorophyll tiép xtic vi nhiét do cao
trong thoi gian dai (240 phat), bién d6i thanh
pheophytin lam giam nong do chlorophyll (Asami et
al., 2003). Bén canh d6, ham luong phenolic tong
(TPC) va hoat chat chéng oxy hoa & ca hai phuong
phap DPPH va ABTS déu giam khi tang nhiét do tir

Tdp 58, S6 6B (2022): 117-125

65°C dén 70°C. Su suy giam TPC la do cac phan tir
phenolic rat nhay cam véi nhiét d6, khi nhiét do cao
lam cho c4c phén tir ndy bi phan huy. Két qua khao
sat cua thi nghiém nay tuong tu voi két qua cia
Kandasamy et al. (2014) trén hat du du va
Tanganurat et al. (2019) trén dich trich ngé sen, dau
nanh va hanh tay.

Bang 3. Ham lwong chlorophyll, phenolic tong so6 va hoat tinh chdng oxy héa ciia dich trich tir cay 14

dira tai cac nhiét d say khac nhau

Nhiét d§ (°C) Chlorophyll TPC DPPH ABTS

o (mg/g KLK)  (mg GAE/g KLK) (mg TE/g KLK) (mg TE/g KLK)
55 0,99 £0,014° 1,94 +£0,05° 2,09 +0,07° 8,78 £0,35°
60 1,03 £0,015% 2,08 + 0,04° 2,51+0,112 9,96 £ 0,262
65 0,92 +£0,011°¢ 2,13+£0,032 2,29 +0,10® 8,97 +£0,22°
70 0,79 +0,013¢ 1,19 +0,05¢ 1,60 +0,07¢ 6,42 +0,26°

*Két qud trung binh cia 3 1an 1ap lai; Céc chiF cdi khac nhau trong cung mot cot bié:y thi su khdc bi¢t cé y nghia théng
ké giita cac nghiém thuc véi do tin cgy 95%; KLK: khoi lugng kho; TPC: phenolic tong so; GAE: dwong lwong gallic

acid; TE: dwong lwong trolox
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Hinh 3. Anh huéng cia nhiét dd siy bot dén ham lwong 4m trong san pham bt tir cay 14 dia

4. KET LUAN

Str dung dung mdi ethanol c6 tiéu chuan ding
trong thuc pham véi ndng d6 80% tai nhiét 6 80°C
trong thoi gian 20 phat, ty &€ NL:DM 1a 1:20 (w/v)
¢6 thé ly trich hop chat mau chlorophyll va cac hop
chat chong oxy hoa. Bén canh d6, nham 6n dinh hoat
tinh sinh hoc ciing nhu hop chit mau chlorophyll tir
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