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ABSTRACT

This study examined factors affecting on chlorophyll extraction
from FEgyptian Luffa leaf for using as food colorant. Optimal
conditions for chlorophyll extraction were ethanol 96% for 97
minutes at 49°C and extraction speed at 123 rpm. The quality
of extracts was investigated for microorganisms, heavy metals
andantioxidant activity by using the DPPH (2-2-diphenyl-1-
DPPH ) method. The free radical scavenging activities of extract
presented by the ICsq value was 261,7 ug/mL.
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THONG TIN BAI BAO

Bai bao khoa hoc

TOM TAT

Nghién cttu nay khdo sat cac yéu té6 anh hudng dén qua trinh

chiét chlorophyll tit 14 muép nhim tng dung tao mau trong
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thuc pham. Diéu kién t6i wu dé tach chiét chlorophyll trong 14
mudp 13 chiét ngam dam vdi ethanol 96%, thsi gian chiét 1a 97
phat, nhiét do chiét 1a 49°C, téc do khudy la 123 vong/phit.

Ché phdm mau dudc xac dinh chi tieu vi sinh vat, kim loai

Twu khéa

nang vd kha niang khang oxi héa bang phuong phap DPPH

(2-2-diphenyl-1-picrylhydrazyl). Kha niang bit gbc tu do cia

Chlorophyll
Egyptian Luffa
L& muép
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1. Dat Van Dé

Cay mudp huong (Egyptian Luffa) 1a mot loai
cay thao dang day leo sébng & ving nhiét déi va
can nhiét déi, 14 don dang moc cach, phién la
hinh trai xoan, day hinh tim, mép la c6 riang cua
(Nguyen, 2016). L4 mudp khi gia duge st dung
dé tao cac thuc phdm c¢6 mau xanh tuong tu nhu
14 dia, ngoai ra 14 mudp con dudgc st dung nhu
mot loai thdo duge do ching cé chita cac chat cé
hoat tinh sinh hoc, dic biét 1a kha nang khang
khuan va khang oxi héa. Theo Nguyen (2016), 14
mudp c6 kha nang khang cac loai vi khuan nhu
Bacillus Subtilis, Escherichia Coli, Staphylococ-
cus Aureus, Samonela Typhi do c¢6 chita saponin,
alkaloid v& glycoside. Thanh phan héa ly trong
14 mudp tudi trinh bay Bang 1 (Nguyen, 2016).
Chat diep luc (chlorophyll) 13 mot sic t6 mau
xanh 14 cay dudc tim thiy trong hau hét tat
c& cac thuc vat, tdo va vi khudn Cyanobacteria.
Chét diép luc 1a mot sic t6 mau xanh 14 cay bao
gdm vong tetrapyrrole v6i mot ion magié & trung
tam, né c6 mot dau ky nuéc dai 1a chudi phy-
tol trong cau tric phan tit (Rajalakshmi & Banu,

chlorophyll thé hién qua gia tri ICso 1& 261,7 pg/mL.

2015). C6 hai loai chat diép luc chinh 1a chloropyll
a va chlorophyll b (Hosikian & ctv., 2010). Sy
khéac biét gitta hai chat diep luc nay 14 mot nhom
methyl trong chlorophyll a duge thay thé bdi mot
nhém formyl trong chlorolophyll b (Rajalakshmi
& Banu, 2015).

Chlorophyll a la sic t6 chinh trong thuc vat,
ching chuyén déi nang lugng anh sdng thanh
nang lugng héa hoc thong qua qué trinh quang
hop (Costache & ctv., 2012). Vi chlorophyll 1a cac
sic t6 xanh c6 chita mot vong porphyrin xung
quanh cac electron tu do nén ching c6 thé nhan
hoac cho electron dé& dang. Vi vay, sau khi hap
thu nang lugng clia dnh sang, chlorophyll sé cung
cAp cac electron ning lugng t6i mot bo té bao
dé bat dau qua trinh quang hgp (Ridwan & ctv.,
2017). Quang hgp 1a mot qua trinh st dung nang
lugng anh sang cting véi nuée va carbon dioxit dé
tao ra oxy vi carbohydrate cung cap cho sy séng
trén trai dat (Hosikian & ctv., 2010).

Tinh chat Iy hoc quan trong nhét 1a chlorophyll
c6 kha ning hap thu nang lugng ang sang chon
loc. Quang pho hap thu cuc dai ctia chlorophyll
ving tia xanh (A: 430 - 460 nm) va ving anh
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Bang 1. Thanh phan héa 1y trong 14 mudp tuoil

Trong 100 g 14 mudp tuoi

Nuée
(2) (keal)
94 14

(2)
1,6

(2)
0,1

Nang lugng Chéat dam  Chét béo

Chit x6 Tro Calcium Phosphate
(2) (g)  (mg) (mg)
2,7 1,6 330 33

Ngudn: Nguyen (2016).

sang d6 (\: 620 - 700 nm). Chlorophyll dé bi bién
ddi thanh pheophytin (c6 mau olive) trong moi
trudng acid va nhiét do cao do hydro thay vao vi
tri nhan Mg (Ngo, 2012).

Hién nay, chlorophyll dugc nghién ciu va st
dung rong rdi trong nhidu linh vic nhu: chat
mau ty nhién trong thyc pham (Putra & ctv.,
2017); tong hgp trong nganh héa hoc va vat ly
cho cac tung dung khéac nhau 1a dién ti&, photo-
physics, quang dién, dién héa (Rajalakshmi &
Banu, 2015); cung cap cac lgi ich stc khée nhu
chéng dot bién va chdng oxy héa c6 vai tro tich
cyc trong viéc phong - tranh bénh ung thu (Pu-
tra & ctv., 2017). Dac bigt, v6i ban chat khong
doc hai ctia chlorophyll, tinh chat khang khuan
va khit miti nén chlorophyll 14 mot san pham chi
chét trong diéu tri nhiém tring miéng, loét mo,
khéi u, ung thu (Hosikian & ctv., 2010).

Muyc tiéu clia nghién citu 1a khio sat cac yéu t6
adnh huéng dén quéa trinh tach chiét chlorophyll
tir 14 mudp nhim muc dich tao ché pham mau tu
nhién ding trong ché bién bién thiuc pham.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Nguyén liéu

Nguyén liéu chinh dugc st dung la 1la mudp
huong (Egyptian Luffa) trong tai Long An. La
tuoi (tit 4 dén 5 thang, kich thude 14 dai 8 - 16
cm, rong 7 - 20 cm) rita sach, siy kho tai 53°C,
xay nhé (kich thuéc 0,5 mm < d < 1 mm), béo
quan trong t1i zip ¢ nhiet do phong (co6 silicagel
hit am).

Hoéa chat st dung: Ethanol 99%, KI 99,9%,
12 99,9%, 1-a naphthol 99,9%, H,SO,4 98%, acid
acetic 99%, FeClz 99,9%, NaOH 20%, HCI 36,5%,
chloroform 99% c6 ngudn gbc tit Trung Qube,
dugc mua tai Cong ty TNHH Héa Chat Bach
Khoa, TP. H6 Chi Minh.

Thiét bi stt dung: My siy khay (Bo mon Cong
nghe héa, Dai hoc Nong Lam TP. Ho Chi Minh),
méy co quay chan khong Stuart RE 300B (My),
may quang phd UV-VIS Genesys 20 (My), can

dién tit 3 6 (My), bé diéu nhiet Memmert WNB
(Diic).

2.2. Phuong phap nghién cidu

2.2.1. Khao sat thanh phan héa ly ciia nguyén ligu
14 muép

Xac dinh chi tieu hoa ly: do am (sdy, can khong
ddi), ham lugng tro tong (TCVN-5253-90), do
mau (may so mau Lab, Chroma meter CR- 400).

2.2.2. Dinh tinh thanh phan héa hoc nguyén lidu
(Chakraboty & ctv., 2017)

Alkaloid: 0,5 mL mau + 4 - 5 giot dung dich
(2 g KI 4 1,27 g Iy + 100 mL H20). Dung dich
phén tng c6 mau do nau.

Carbohydrates: Hoa tan 3,75 g 1-a naphthol +
25 mL ethanol 99% + 2 mL miu + 2 mL HySO4
vao 6ng nghiém sau dé tron dung dich, dé yén 2-3
phit. Dung dich phén tng tach thanh 2 mau doé
va tim.

Glycoside: 5 mL mau + 2 mL acid acetic 4+ 1
giot FeClg sau d6 thém tur trt H,SO4 dam dic.
Dung dich phan ting c¢6 vilng mau nau bé miit.

Flavanoid: 2 mL mau + vai giot NaOH 20%.
Dung dich phan ting c6 mau vang va bi mat mau
khi théem HCI loang.

Phenol: 1 phan miu + dung dich FeCl; 5%.
Dung dich phén tng c6 mau xanh dam hoic den.

Tannins: 2 mL mau + 1 mL HC1 1%. Sau phén
ing c6 két tha do.

Saponin: 2 mL mau + 6 mL HyO lic manh
dung dich. Xuét hién dich khodng 5 phit.

Terpenoids: 1 mL Chloroform + 2 mL méu +
vai giot HoSO4 dam diac. Sau phan ting c6 két tia
nau hoi do.

2.2.3. Khio sat qua trinh tach chiét chlorophyll
trong la mudp

Chiét chlorophyll trong 14 mudép bang phuong
phap ngam dam, nguyén lieu khé cé6 kich thuse
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tit 0,5 mm < d < 1 mm. Ti & nguyén liéu/dung
moi 14 1/30. Khéo sat ham lugng chiét chlorophyll
khi thay déi cac yéu t6 do am nguyeén licu (sau
thoi gian siy 3 gio, 5 gio, 7 gid va 8 gid), nong
do dung moi (ethanol 99,5, 96, 80 va 70%, v/v),
nhiét do chiét (nhiet do phong, 40 va 50°C), t6c
do khudy (50, 100, 300 va 500 vong/phit) va thoi
gian khuay (30, 60, 90 va 120 phut).

Duing phuong phép tric quang UV — VIS dé
xac dinh ham lugng chlorophyll trong dich chiét.
Sau khi co6 quay chan khong dé dudi dung moi,
chat kho sé duge dem pha loang dé tién hanh do
quang. Lay 2,5 ml dich chiét pha lodng cho vio
cuvet ¢6 kich thuée 12,5 x 12,5 x 45 mm. Heé sb
A néu khong vugt qua 2 sé duge chap nhan. Ham
lugng cholorophyll duge tinh theo phuong phap
do quang pho ké UV-Vis.

2.2.4. Phuong phap bé mat dap iing (response sur-
face methodology) — kiéu quay tam

Ba thong s6 cia qua trinh chiét: Thoi gian
khuéy (X1), nhiet do khuay (Xs) va téc do khuay
(X3). Thi nghiém duge bd tri theo kidu truc tam
quay (Rotatable Central Composite Design) véi
15 thi nghiém dé x4c dinh &nh hudng ctia cac yéu
t6 va t6i vu héa qua trinh chiét chlorophyll a.

Phuong trinh téng quat: Y = aX? + bX3 +
CX% + abX1X2 + aCX1X3 + bCXng.

Trong dé: a, b, ¢ 1an lugt 13 he s6 clia cac thong
s6 X1, Xa, X3; Y 13 ham lugng chlorophyll.

2.2.5. Xac dinh cac chi tiéu vi sinh vat, kim loai
nang cta mau chlorophyll

Ché pham chlorophyll duge dem danh gia cac
chi tieu vi sinh vat (E. Coli, Salmonella), kim
loai nang (Pb, Hg), vi sinh vat hiéu khi theo tieu
chuan 46/2007 QD-BYT.

2.2.6. Khao sat kha nang khang oxi héa cta chloro-
phyll theo phuong phap DPPH

Theo co ché bit gbc tu do sé chuyén goc tu
do DPPH (1,1-diphenyl-2-picrylhydrazyl) tit mau
tim sang vang nhat. Xac dinh kha niing bat gbc
tu do clia chat nghién cttu bing phuong phap do
do hap thu cia mau tai budc séng A = 517 nm.
Ascorbic acid duge st dung lam chat dbi chiéu.

Phan trim b#t gbc ty do DPPH clia chét
nghién citu duge tinh theo cong thic sau:

Q%) = <1—H) % 100
0 — fic

Trong doé:

A 13 do6 hap thu clia dung dich chia méiu thi

Ag 1& do hap thu ctia DPPH khi khong c6 mau

A, 1a do hap thu ctia dung dich chita chat dbi
chiéu

Gi4 tri ICs¢ dudc tinh bing phan mém Graph-
Pad Prism thong qua dudng chudn phan tram tc
ché (dudng chuan duge xay dyng tit 6 nong do
khéac nhau).

2.2.7. Phuong phap b tri thi nghiém va xit 1i s
ligu

Thi nghiém dugce bd tri theo kiéu ngdu nhien
hoan toan, lap lai 3 1an. S8 lidu dugce tinh toan
béng phan mém thdng ké Statgraphics centurion
XV dé xac dinh do anh hudng ctia cac yéu t6 len
ham lugng chlorophyll 6 do tin cay 95%, su khac
bigt gitta cac nghiém thic thong qua bang LSD.
Sau khi thyc hién tat ci cac thi nghiem so bo,
tién hanh bd tri thi nghiém t6i wu truc tam quay
Rotatable Central Composite Design dé chon ra
diéu kién chiét chlorophyll pht hgp nhét.

3. Két Qua va Thao Luan
3.1. Dinh tinh thanh phan héa hoc nguyén liéu

Két qua trong Bang 2 cho thay trong dich chiét
14 muép c6 chia alkaloid, glycoside va saponin.
Alkaloid va glycoside 1& nhitng thanh phan tao vi
dang cho 14 mué6p, saponin 13 thanh phan dugc
Iy ¢6 hoat tinh sinh hoc gitp tao nén duge tinh
cho 14 muép. Ham lugng tro téng trong 14 mudp
nguyén ligu khoang 2.5%. Do am theo cd s§ w6t
1& 79,9% (Béng 3)

Bang 2. Dinh tinh thanh phan héa hoc trong dich

chiét 14 muép
Thanh phan Co
Alkaloid X
X

Khong

o

Carbohydrates
Glycoside

Flavanoid

Phenol

Tannins

Saponin X
Terpenoids

Quinones

Oxalate

MoK XK
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Bang 3. Cac thanh phan khac trong 14 muép tuoi

Thanh phan khac Ham luong
Ham lugng tro tong 2,598% =+ 0.55
Do am (wb) 79,9% + 2.85
Do o Mat dam  L* — 37.297 a* —-10,077 b* = 15,137
Mat nhat L* = 48,467 a* =-11,077 b* = 18,580

Bang 4. Ham lugng chlorophyll trong 14 muép so v6i cdc nguyeén liéu gidu chlorophyll

phd bién khac

Nguyén lieu

Lugng chlorophyll (mg/g)

L& mudp 4,31
La dita (Le, 2000) 4,91
Suap lo xanh (Garcia & ctv., 2000) 2,95
Téo Spirulina (Duong & ctv., 2010) 1,0
Rau bina (Le, 2014) 6,98
Bang 5. Két qua do am 14 mudp sau khi sy
Thoi gian sdy (gio) 3 5 7 8 9
D6 dm (%) 3508 + 1,05 30,92+ 1,22 2423 + 0,95 20,12 + 1,06 20,01 + 0,85

Bang 4 cho thay, ham lugng chlorophyll trong
14 muép la khodng 4,31 mg/g, tuong duong véi
14 dia (la loai 14 ¢6 ham lugng chlorophyll cao
phd bién, thudng duge dimng dé tao mau trong
ché bién thyc pham). Hién nay xu huéng chiét
chlorophyll tit tdo bién kha phd bién do lugng
chlorophyll chiét duge cao dong thsi khong qua
giai doan tinh sach phtc tap, tuy nhién viéc dung
14 mu6p chiét chlorophyll c6 thé tan dung nguon
nguyén liéu ré tién sdn cé gitip nang cao hiéu qua
kinh té ctia cay mudép huong.

Hinh 1 & Bang 5 cho thiy ham lugng chloro-
phyll thay déi theo thoi gian siy v do 4&m nguyén
licu. Thoi gian say 8h (do am khoang 20,12%),
ham lugng chlorophyll bat dau gidm. Két qua
phan tich ANOVA cho thay thdi gian siy anh
hudng c6 § nghia 1én ham lugng chlorophyll & do
tin cay 95%. Ham lugng chlorophyll cao nhit &
thoi gian sdy 7 gio va khac biét c6 ¥ nghia so véi
céc thoi gian sdy khac (P < 0,05). Chon thai gian
sdy 7 gid cho cac thi nghiém tiép theo. Néu tiép
tuc sdy lén 8 gig thi ham lugng chlorophyll a bit
dau giam vi chlorophyll d& bi phan hity & nhiét
do trén 50°C khi sy trong thoi gian dai vd ham
lugng acid c6 trong dich bao clia 14 két hgp véi
nhiét do cao lam chlorophyll chuyén héa thanh
pheophytin (c6 mau xanh olive). Nguge lai, véi
thoi gian sy thap hon 7 gio thi do am ciia nguyén
lidu con cao lam gidm higéu suit tach chlorophyll;
dong thoi, do am cao con la nguyén nhan gop

phan ddy nhanh qua trinh oxy héa chlorophyll
trong nguyén lieu (Putra & ctv., 2017).

]
"
=]

208.1

¥]
=}
=]

162.0 164.6

135.0

—
bw Q9
S o C

Ham lwong chlorophylla
(ng/ml)

=}

3 5 ) 7 8
Thdoi gian say (gid)

Hinh 1. Anh huéng ctia thdi gian sdy dén ham luong
chlorophyll a.

3.2. Anh huéng ctia ndng dd dung méi t6i ham
lugng chlorophyll thu dugc

Hinh 2 cho thiy ham lugng chlorophyll thay
déi theo nong do dung moi va 3 nong do ethanol
96% thi ham lugng chlorophyll bat dau gidm. Két
qud phan tich ANOVA cho thiy 4nh huéng cia
nong do dung méi lén ham lugng chlorophyll 13 c6
¥ nghia ¢ do tin cay 95% (P < 0,05), ham lugng
chlorophyll 6 ndng do 99,5% l& cao nhat nhung do
khac biét khong ¥ nghia véi nong do 96% & do tin
cay 95% nén chon ethanol 96% lam dung méi cho
céc thi nghiém sau. Nong do ethanol cang cao,
lugng nuée trong dung moi it, do phan cyc cia
dung moi giam nén chlorophyll dé dang ra khoi
nguyeén lieu. Ethanol 70% c6 ham lugng nudc kha
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cao (chiém 42% thé tich) nén mau bi oxi héa do
oxi trong nudc sé phan dng véi chlorophyll khi
tiép xtc trong thoi gian dai sé lam méu chiét c6
mau nga sang vang nén khong tién hanh xac dinh
ham lugng chlorophyll.

3 500 | 4615 4572

z 416.6

o' 400 -

o=

5 £300

50 3,

£=200

g

g 100 -

T, _ _ 0.0
99.5 96 80 70

Nong do dung moi (%)

Hinh 2. Anh huéng ctia ndng do dung moi dén ham
lugng chlorophyll a.

3.3. Anh huéng cta nhiét do chiét t6i ham
lugng chlorophyll a thu dugc

Hinh 3 cho thay ham lugng chlorophyll thay ddi
theo nhiét do va tang & nhiet do 50°C. Két qua
phan tich ANOVA cho thay anh huéng ctia nhiét
do 1én ham lugng chlorophyll 14 ¢6 ¥ nghia & do
tin cay 95% (P < 0,05), ham lugng chlorophyll &
50°C la cao nhat va khac biét c6 ¥ nghia so véi
céc nghiem thic khéc. O 60°C thi chlorophyll bat
dau chuyén sang mau vang do chlorophyll chuyén
thanh pheophytin, nén thi nghiém chi diung lai
& nhiet do 50°C dé dam béo chlorophyll khong
bi bién déi. Nhiét do ting, qua trinh tham thau
dung moéi vao thanh té bao va hoa tan chlorophyll
vao dung méi dién ra nhanh hon, dong thsi qua
trinh khuéch tan chlorophyll ra khéi vach té bao
sé dién ra nhanh hon lam cho lugng chlorophyll
thu dugc cang nhiéu.

3.4. Anh hudng citia téc d6 khudy t6i ham
lugng chlorophyll thu dugc

Hinh 4 cho thiy ham lugng chlorophyll thay
déi theo toc do khudy va & téc do khudy 500
vong/phtit ham lugng chlorophyll gidm. Két qua
phan tich ANOVA cho thay anh huéng ciia toc
do6 khudy len ham lugng chlorophyll 13 c6 ¥ nghia
& do tin cay 95% (P < 0,05), ham lugng chloro-
phyll & téc do khudy 300 rpm 1a cao nhat nhung

1800
1600
1400
1200 -
1000 -

1540.5

1291.9 1342.5

(ng/ml)
k= -]
g88

200 -

34 40 50
Nhiét do chiét (°C)

Ham lwong chlorophylla

Hinh 3. Anh huéng ctia nhiét do chiét dén ham luong
chlorophyll a.

do khéc biet khong c6 ¥ nghia ¢ do tin cay 95%
v6i tbe do khudy 100 rpm nén chon 100 rpm cho
cac thi nghieém tiép theo. Téc do khudy cang ting
ham lugng chlorophyll thu dugc cang cao do nhiét
do cao thi cac phan ti hat di chuyén nhanh hon
lam tang kha nang tham thau qua thanh té bao.
Khi ting téc do khuiy len 500 rpm thi lugng
chlorophyll bit dau giam do téc do khudy cao
1 phan chlorophyll s& bi oxi héa, 1 phan do do
nhét ctia dich tang lam gidm hiéu qua chiét mau.

1200
= 1022.8  1030.9
Z 1000 948.3
oy
E ~ 800
S SD 600 - 540.9
o =
2= 400
2 2
g 200
=
i 0 : :
50 100 300 500

Tbc dé khudy (rpm)

Hinh 4. Anh huéng ctia téc do khudy dén ham luong
chlorophyll a.

3.5. Anh huéng ctia thoi gian khudy t6i ham
lugng chlorophyll thu dugc

Hinh 5 cho thiy ham lugng chlorophyll thay
ddi theo thai gian khudy va ¢ thoi gian khudy
120 phiat thi ham lugng chlorophyll gidm. Két
qua phan tich ANOVA cho thay anh hudng ctia
thoi gian khudy lén ham lugng chlorophyll 1a c6
¥ nghia & do tin cay 95% (P < 0,05), ham lugng
chlorophyll & 90 phit 13 cao nhat va khac biét y
nghia & do tin cay 95%. Thai gian khuiy cang lau
sé lam ting thoi gian tiép xic gitta nguyén lieu
va dung moi nén ham lugng chlorophyll thu dugc
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Bang 6. Sy 4nh huéng clia cic yéu t6 téi wu 1én ham lugng chlorophyll

Term Estimate Std Error t Ratio Prob > [t]
Intercept 1.322,191 54,339 24,33 < ,0001%*
Thoi gian khudy (60, 120) 325835  3.197,027 1,02 0,3549
Nhiet do khudy (45, 55) -485,252  3.197,027  -1,52 0,1895
Toéc do khuay (0, 200) 90,1415  3.197,027 2,82 0,0371*
Thoi gian khudy* Nhiet do khudy 983,225  3.574,384 0,28 0,7943
Thoi gian khudy*Téc do khuay -118,745  3.574,384  -0,33 0,7532
Nhiéet do khudy*Téc do khuiy -28,388 3.574,384 -0,79 0,4631
Thoi gian khudy*Thoi gian khudy ~ 5.741,772  6.304,622  -0,91 0,4042
Nhict do khudy*Nhiet do khudy ~ 1.130,852  6.304,622  -1,79 0,1328
Téc do khudy*Téc do khuay 203,7637  6.304,622 -3,23 0,0232*

Bang 7. Két qua t6i uu

Yéu t6

Gia tri dé xudt

Gia tri lam tron

Thoi gian khuay (60,120)
Nhigt do khuay (45,55)
Téc do khudy (0,200)

Gia tri chlorophyll du doan
Gia tri chlorophyll thuc

97,198794 97
48,834786 49
123,04329 123
1342,1403

1294,229 + 14,305

cang cao.

S 1600 14550 .
R 12157 1305.0
2 1200 - 10106

S _ 1000 '

23 0

TS 600

o0 =, 400

§= 200

2 0

| 30 60 90 120
T Thoi gian khuay (phut)

Hinh 5. Anh hudng clia thdi gian khuidy dén ham
lugng chlorophyll a.

3.6. T6i wu héa diéu kién chiét chlorophyll a

Phuong trinh hoi quy gitta hiéu suat tach chiét
chlorophyll véi thai gian khudy, nhiét do khudy
va tdc do khudy véi hé s6 tuong quan R2 = 0,89
cho thiy chting ¢6 tuong quan chit ché (Hinh 6).

Bang 6 cho ta thay téc do khudy (X3) anh
huéng c6 y nghia t6i ham lugng chlorophyll, thoi
gian khudy va nhiét do khudy anh huéng khong c6
¥ nghia. Phuong trinh dap tng ham lugng chloro-
phyll nhu sau:

1500 o —
1400 &
1300 L
1200 .
11DO_==:::..:::_::1:.-..-:’_"_-____________ _______
1000 e 4l

900 s g
800
700—+— i T T
700 800 9001000 1200

Y Predicted P=0.0331
RSqg=0.89 RMSE=101.1

Y Actual

|
1400

Hinh 6. Phuong trinh héi quy.

Y = 1.322,191 + 90,1415X3 - 203,7637X3

Ham lugng chlorophyll sau khi tién hanh thi
nghiém thuyc té ¢6 do chenh lech 3,57% (khong
vugt qua 5%) so v6i ham lugng chlorophyll du
doan (Bang 7). Vi vay cac gié tri thoi gian, nhiét
do va téc do khudy t6i uu dé dat ham luong
chlorophyll cao nhat lan lugt 1a 97 phit, 49°C
va 123 vong/phit.

3.7. Khao sat thanh phan héa ly thanh pham

Bang 8 cho thay thanh pham c¢6 mau xanh nhat
va t6i hon 14 tudi. Qua trinh chiét va co quay loai
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Bang 8. Két qua do mau Lab ctia thanh pham

L* a* b*

Cao chiét chlorophyll 36,97 0,28 1,52
Lt Matdam 37207 10,077 15137
Mat nhat 48,467 -11,077 18,58

Bang 9. Dinh tinh thanh phan

héa hoc trong dich chiét 14

muGp
Thanh phan Két qua
Glycoside Khong
Saponin, Alkaloid Co
Do 4m T4,47% £ 2,55

Ham lugng cholorophyll (pug/mL)

1423,069 + 22,422

Bang 10. Két qua do ham lugng vi sinh vat va kim loai ning
Phuong Giosi
TT Chi tieu Don vi Két qua phap thi han cho
nghiém phép
N Am tinh AOAC 2,0
P
1 Chi (Pb) me/ke 1OD=001)  999.11()  mg/kg
2 Th H k
iy ngan (Hg) mg/kg (LOD = 0,01) 971.21 mg/kg
. L. . s ISO
2 < 2 4 . 4 4
3  Tong so vi khuan hieu khi CFU/g 2,1 x 10 4833-1:2013 10%/g
A . - ISO
4  Escherichia Coli CFU/g Am tinh 16649-2:2001 3/g
- PRI .z - ISO 9
5 T?ng s? bao t nam men, CFU/g Am tinh 91527-2:2008 104 /g
nam moc
Am tinh ISO Khoéng
6  Salmonella CFU/25 g (LOD = 0,01) 6579-1:2017 6

dung moi lam cho chlorophyll bi oxy héa va bién
d6i mot phan thanh pheophytin nén thanh pham
s& c¢6 mau vang chiém wu thé hon mau xanh.

Bang 9 cho thiy sau qua qué trinh c¢6 quay thi
trong thanh pham chi con lai saponin va alkaloid,
glycoside mét di trong qua trinh co6 quay diya trén
phuong phap dinh tinh mau (Chakraboty & ctv.,
2017). D6 am thanh pham xéc dinh bing phuong
phap sdy & nhiet do say la 53°C, can khéi lugng
khong ddi va gia tri do am la 74,47% =+ 2,55.
Ham lugng chlorophyll trong thanh pham xéc
dinh bang phuong phap UV-VIS, nhan thay ham
lugng chlorophyll 1a 1423,069 + 22,422 ug/mL.

Bang 10 cho thiy trong thanh phdm khéng
phat hien Hg, Pb, E.Coli, Salmonella, nAm men,
nam moc. Téng s6 vi khuan hiéu khi phéat hién
ndm trong gidi han cho phép theo QD 46/2007 —
BYT.

3.8. X4c dinh kha ning khang oxi héa ctia mau
theo phuong phap DPPH

Mau Chlorophyll : IC5q = 261,7 £ 2,108 pug/ml;
Vitamin C : IC5y = 16,37 + 1,458 pg/mL

ICs0 13 nong do cia dich chiét khit duge 50%
gdc ty do DPPH & didu kien xac dinh. Gia tri
IC50 cang thap thi hoat tinh khi# gbc ty do
DPPH cang cao. Kha nang khang oxi héa ctia san
pham chlorophyll (IC5 = 261,7 pg/mL = 0,262
mg/mL) thap hon gan 16 lan so véi vitamin C
(ICs9 = 0,0164 mg/mL), cao hon so véi 14 chiim
ngady (ICso = 0,537 mg/mL) (Phan & Nguyen,
2016). Biéu dd phan tram bat goc tu do DPPH
theo nong do chlorophyll thé hién ¢ Hinh 7.
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Hinh 7. Biéu d6 phan tram b#t gbc tu do DPPH
theo nong do chlorophyll.

4. Két Luan

Nghién citu da tién hanh khao sat cac yéu td
anh hudng dén hiéu qua chiét chlorophyll tit 14
muép bao gdom: ngam chiét biang ethanol 96%, toc
do khudy 1a 123 vong/phit , thdi gian chiét Ia 97
phiit, nhiét do chiét ¢ 49°C 1a phit hgp nhat. Mau
xanh chlorophyll thanh pham c6 do6 am khoang
74,47%. Céac nghién cttu tiép theo can lam gidm
do am ctia cao chlorophyll va theo dbi chat lugng
san pham theo thoi gian bédo quan. Két qua danh
gia cac chi tiéu vi sinh vat va kim loai ning ta
nhan thiy ché phdm mau xanh chlorophyll dat
cac chi tiéu vi sinh vat va kim loai ning (Pb,
Hg) theo quyét dinh ciia Bo Y té 46/2007 QD
— BYT. Ngoai ra nghién cttu ciing khao sat kha
nang khang oxi hoa clia mau xanh chlorophyll tu
14 mudp véi gia tri IC5o = 261,7 pg/mL
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