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NGHIEN CU'U QUY TRINH CHIET XUAT CHLOROPHYLL

TU PHAN TAM

STUDY ON EXTRACTION PROCESS OF CHLOROPHYLL FROM SILKWORM FERTILIZER

Pham Quynh Trang'?, D6 Trung Sy', Tran Hitu Quang', Hoang Thi Bich?,
Pham Thi Hong Minh?, Vii Minh Quang?, Nguyén Thi Huong*"

TOMTAT

Chlorophyll 1a sén phdm ctia qua trinh quang hgp trong tu nhién, c6 nhiéu
ting dung trong doi song. Téch chiét chlorophyll di tif phan tdm sé mang lai hiéu
qua kinh t€ cao. Bang phuong phdp xdc dinh ham lugng chlorophyll cla
Lichtenthaler. H.K., nhém nghién ctu da xac dinh dugc ham lugng chlorophyll
t6ng 13 0,598%, cac yéu td anh hudng dén qud trinh tach chiét chlorophyll: Hé
dung moi acetone: NH,0H bang 9/1, v:v, ty I& nguyén liéu/ dung mdi chiét 5%
(w/v), nhiét do chiét trong khoang 25 - 30°C, thoi gian G mau 24h, qua trinh
chiét thuc hién trong béng toi.

Tirkhéa: Chlorophyll, phdn tam, chiét xudt.

ABSTRACT

Naturally occurring chlorophyll with many applications is a photosynthetic
product. Chlorophyll derivatives derived from silkworm fertilizer have generated
the high economic values. A study conducted by Lichtenthaler. H.K. et al, revealed
that the total chlorophyll content reaches up to 0.598% from silkworm fertilizer
with the optimized conditions, including acetone: NH,0H (9:1, v/v), 5% of material/
solvent ration (w/v), 24h extraction treatment in room temperature and dark.
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1. MO PAU

Chlorophyll la nhom chat mau tu nhién phong phu nhat
va la nguén chat mau xanh 13 cho tat ca cac loai thuc vat,
tdo, vi khudn lam, 1a thanh phan trong hé quang hgp cua
cay xanh va vi khuin quang hgp [3]. Chlorophyll dugc ting
dung phé bién trong thuc phdm, my phadm, cong nghé
nano va diéu tri ung thu [4, 6]. Dac biét gan day da thu hat
su quan tam cla cac nha khoa hoc trong viéc tiing dung cac
loai thuéc quang tri liéu [10].

Phan tam (Tam sa, tdm mé) c6 tén khoa hoc la
Silkworm Fertilizer la vi thuéc dugc dung nhiéu trong dan
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gian, con c6 tac dung chita bénh tiéu dudng [1]. Trong
qua trinh tiéu héa cltia tam, chlorophyll khéng bi tiéu héa
va dugc dao thai theo dudng phan. Vi vay trong phan tam
ham lugng chlorophyll cao hon rat nhiéu so véi cac
nguyén liéu thuc vat, rong tdo thong thuong. Tach chiét
chlorophyll tir phan tdm khéng chi ¢6 uu diém la nguyén
liéu doi dao, khong bi gidi han vé thai gian va mua vu ma
con tén it dung moéi hoa chat va cé hiéu qua kinh té cao,
déng thai o thé két hgp thu nhan céc hoat chat qui khac.

Co rat nhiéu phuong phap tach chiét chlorophyll tu
phan tam da dugc cong bb. Mot sé cac nghién clu cla
nhom tac gia Deng Xiangyuan va cong su [14] da tach chiét
chlorophyll bang phuong phap siéu am & 50°C, trong 60
phut. Néng d6 chlorophyll thu dugc 13,825 mg/I. Mat khéc
nhém tac gia clng da tach chiét chlorophyll dudi sy chiéu
xa vi séng véi hé dung moi acetone/ethanol = 2/1, ap suat
0,4MPa, c6ng suat 300W thai gian chiéu xa 50 gidy. Nong
do chlorophyll dat dugc 14,325mg/I [15].

Tuy nhién hién nay & nudc ta rat it cac cong trinh
nghién ctiu khai thac va tach chiét chlorophyll tir phan tam.
Trong khuén khé nghién ctu clia ching t6i, mét sé dung
méi khac nhau va céc diéu kién tach chiét khac nhau duoc
dua vao thi nghiém. Théng qua két qua thuc nghiém, anh
hudng cla diéu kién tach chiét khac nhau sé dugc danh gia
va so sanh, tir d6 rut ra diéu kién phu hop nhat dugc s
dung dé tach chiét chlorophyll t&r phan tam, lam co s& khoa
hoc cho viéc xay dung quy trinh tach chiét chlorophyll &
quy mé I6n hon.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1.Nguyén liéu

Phan tam dugc thu mua tai Vi Thu - Thai Binh vao mua
xuan hé (thang 2-6) & nhiing con tam da I&n. Phan tam tuai
la nhitng hat mém, dudng kinh 4mm. Phan tam tuci dugc
phoi khé duédi dnh nang mat troi va gilr & nai khoé rdo. Sau
khi chuyén dén co s& nghién cuu, phan tam dugc sang loc
loai bo tap chét, déng tdi ni ldbng 50g/tui, hat chan khong
va bao quan &-18°C.

Cac chat chuin chlorophyll a, chlorophyll b dugc mua
cl@ia hang Sigma - Aldrich, d6 tinh sach ~ 95%.
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2.2. Phuong phap nghién ctiu

Cac thi nghiém dugc thuc hién tai phong Céng nghé Vat
liéu va Méi trudng, Vién Hoéa hoc va Trung tdm Phat trién
Cong nghé va Vat liéu sach, Vién Hoa hoc cac hgp chat thién
nhién - Vién Han lam Khoa hoc va Cong nghé Viét Nam.

2.2.1. Quy trinh chiét tdach chlorophyil

Phan tam sau khi x( ly loai bod cac thanh phan tap thé
nhu canh, 1a dau (5 gam) dugc xay nghién cung 100 ml hén
hgp dung moi acetone: NH,OH (9/1, v/v). Hon hgp sau do
dugc luu trong chai thay tinh sam mau & cac khoang thai
gian khac nhau tir 0 dén 30 gio. Sau khi loc bd ba, dung
dich dugc ly tam véi téc d6 6000 vong/ phut trong khoang
5 phut. Dich chiét chlorophyll dugc xac dinh ham lugng
chlorophyll a, chlorophyll b va chlorophyll téng bang
phuong phép ctla Lichtenthaler, HK. [9, 12, 13].

2.2.2. Xdc dinh ham luong chlorophyll

Dich chiét chlorophyll dugc hoa lodng bang acetone
80% va do d6 hap thu quang trén mday so mau UV-VIS
(LABOMED - My) & budc séng 663nm and 645nm véi mau
trang la acetone 80% [5, 7, 9].

Lugng chlorophyll (ug) trong 1g cao chiét dugc xac dinh
theo cong thuic dudi day:

Vv
% Chl or ophyhl[12,7. (Ages)~ 269 (Ass)]. g6 vy - 100%

% Chl or ophybl22,9. (Ag4s)- 4,68. (A663)].ﬁ. 100%
% Chl or ophyhl+ b = % Chl or ophyhl+ % Chl or ophybl
Trong d6:
A: D6 hap thu quang.
V: Thé tich dung dich chiét sau khi hoa véi acetone 80%.
W: Khéi lugng cao chiét.
2.2.3. Phuong phdp tinh sach chlorophyll

Viéc phan tich, phan tach cac phan dich chiét dugc thuc
hién bang cac phuong phép sac ky khac nhau nhu sac ky
I6p mong (TLC), sac ky cot thuang (CC) vai pha tinh la silica
gel (Merck) va sac ky ray phan t vai pha tinh la sephadex
LH-20 (Merck) [8,2].

3. KET QUA VA THAO LUAN

3.1. Két qua danh gia ham luong chlorophyll trong
phan tam so véi mét s nguyén liéu giau chlorophyll

M6t s6 nguyén liéu thuc vat (Ia dau tam, cé linh ldng
Alfalfa, Spinach,....) va bot tao xoéan Spirulina dugc st dung
dé danh gia, so sanh vai ham lugng chlorophyll dugc tach
chiét tu phan tam. Phuong phap dinh lugng chlorophyll
dugc xac dinh theo tiéu chudn Hoa Ky [9,11].

Theo bang 1 va hinh 1, ham lugng nudc trong cac
nguyén liéu nghién cdtu cé sy chénh léch rat I6n. Trong cac
loai thuc vat khdo sat ham lugng nudc dao dong tu 45,43
dén 91,03%. Nhém nguyén liéu thuc vat c6 ham lugng
nudc thap: 1a che, 14 tre, 1d bé ngdt (45 - 55%), nhom cbd
ham lugng nudc cao la 14 spinach, dau tam, cé linh lang
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(71- 91%). Tao spirulina c6 ham lugng nudc rat cao 95,31%,
trong khi phan tdm c6 ham lugng nuéc 32,71%.

Bang 1. Ham lugng chlorophyll tir mt s6 loai nguyén liéu

1) Ham Ham lugng (%) Chla
lugng ratio
Nguyén liéu nUGC | Chia |Chlb| X Chl| 2 Chi
(%) (a+b) | (@+b)*
1 | Phan tam (sikworm fertilizer) | 32,71 |0,375(0,223 (0,598 0,902 (62,713
2 | L& dau tdm (Morus alba) | 82,15 {0,216 {0,125|0,340 1,907 |63,343
3 | Spinach (Spinacia oleracea) | 91,03 | 0,086 |0,080 (0,166 |1,850 |51,743
4 | Colimhlang 75,14 10,194 (0,107 | 0,302 | 1,213 | 64,481
(Medicago sativa)
5 | Tao xodn (Spirulina platensis) | 95,31 |{0,040{0,018|0,058 |1,231 |69,147
6 |La che (Camellia sinensis) | 45,43 10,107 0,088 0,195 {0,357 |54,892
7 | La tre (Bambusoideae) 46,73 10,14810,117 {0,265 | 0,497 |55,947
8 | Labo ngot 55,78 0,119]0,089 {0,207 |0,469 |57,233
(Sauropus androgynous)

Chl a: Chlorophyll a
Chl b: Chloraphyll b
Tdng Chl (a-+b): ham lugng tdng chlorophyll (a-+b) tinh theo nguyén liéu tuoi.

Téng Chi (a-+b)*: ham lugng téng chlorophyll (a-+b) tinh theo nqguyén liéu kho
tuyét doi
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Nguyén liéu

Hinh 1. Do thi bi€u dién méi tuong quan gitta tong chlorophyll theo nguyén
liéu tuai, kho va ty 1& chlorophyll a trong nguyén liéu nghién ctiu

Chinh su chénh léch ham lugng nudc rat 1én nén néu
qui vé ham lugng khé tuyét doi, ham lugng chlorophyll
trong moét sé nguyén liéu nghién ctu dao dong ti 0,357
dén 1,907%, thap nhat la 14 ché 0,357% va cao nhat 1a 14
dau tdam 1,907%. Cac nguyén liéu c6 ham lugng chlorophyll
cao: la dau tam (1,907%), co linh lang (1,850%) va spinach
(1,213 %). Bay la nhiing nguyén liéu dang dugc st dung rat
nhiéu trong nudc va trén thé gigi dé thu nhan chlorophyll
va cac dan xuat chlorophyll. Tuy nhién, trong thuc té,
nhing nguyén liéu nay c6 ham lugng nudc rat 16n, khoang
75 - 90%, lugng chlorophyll thu dugc tuong tng la 0,216;
0,086 hay 0,194% sinh khoi tuci. Vi qua trinh tach
chlorophyll dat hiéu qua trén déi tugng la nguyén liéu tuci
nén lugng dung méi va thiét bi st dung dé thu dugc 1kg
chlorophyll la rat I6n.
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Phan tam la nguyén liéu tach chiét chlorophyll tiém
nang khi ham lugng chlorophyll thu dugc ti phan tam tuci
(a6 8m 32,71%) 1a 0,598%, tuong (ing 0,902% sinh khai kho.
Néu sir dung nguyén liéu nay dé tach chiét chlorophyll sé
thu dugc lugng chlorophyll I6n, gid thanh ré, giam luong
dung moi stir dung, gidm qui mé thiét bi déng thai con thu
dugc nhiéu hoat chat sinh hoc qui trong phan tam. Day la
qui trinh kép, vua thu chlorophyll, vira thu cac hoat chat
sinh hoc cé gia tri.

3.2. Anh huéng clia mét sé yéu té dén qua trinh chiét
chlorophyll tir phan tdm

3.2.1. Két qud khdo sdt anh huéng cia dung méi dén
hiéu qud chiét chlorophyll tir phén tam

Két qua khao sat trén hinh 2 cho thay methanol, acetone
va ethanol la nhiing dung méi tét dugc sir dung dé chiét xuat
chlorophyll. Ham lugng chlorophyll ctia phan tam s dung
cac dung maoi khac nhau (methanol, acetone va ethanol 70 -
100%) dao ddng trong khodng tur 0,336 - 0,593%.
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Hinh 2. Anh huéng clia dung moi dén hiéu qua chiét chlorophyll tir phan tam

Do d6, dua trén cac két qua thu dugc, chlorophyll a
(Chla), chlorophyll b (Chlb), téng néng doé chlorophyll va ty
I& Chla thay d8i theo loai va ty 1& dung méi dugc si dung.
Acetone 90% la dung méi thu dugc téng lugng diép luc cao
nhat 0,593% va Chla |a 60,435%.

3.2.2. Két qud khdo sdt anh huéng cta nhiét dé dén hiéu
quda chiét chlorophyll tit phdn tém
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Hinh 3. Anh hugng clia nhiét do dén hiéu qua chiét chlorophyll tif phan tim

Két qua thu dugc trén hinh 3 cho thdy & nhiét dé 25 -
30°C (nhiét do phong), téng ham lugng chlorophyll dat
dugc cao hon ham lugng & nhiét d6 khac. Ham lugng
chlorophyll lan lugt 1a 0,598 va 0,585% va ty lé chla dat
63,81% & 25°C.

Nhiét d6 tang thac ddy qua trinh chiét xudt
chlorophyll ti vat liéu. Tuy nhién, trong trudng hgp nay,
do do nhay cam cao vdéi nhiét cta chlorophyll, chlorophyll
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da dugc chuyén ddi thanh mot hgp chat méi - pheophytin
(6 liu den), lam giam lugng chlorophyll trong vat liéu. Do
do, khi nhiét do vugt qua 35°C, ham lugng chlorophyll va
ty 1é chla giam.

3.2.3. Khdo sdt anh hudng cia théi gian G méu dén hiéu
qud chiét chlorophyll tirphdn tém

K&t qua khao sat anh huéng cda thai gian 4 mau dén
hiéu qua chiét chlorophyll dugc trinh bay trong hinh 4.
Trong khoang thai gian U mau tir Oh dén 30h cho thay su
thay d6i 16n vé ham lugng chlorophyll téng dat gia tri cao
nhat 0,635% khi qua trinh 0 tién hanh trong 24h, vuot qua
thdi gian nay, ham lugng cholorophyll téng thu dugc
khong d8i va sé gidm dan néu thdi gian 0 quéa nhiéu do
chlorophyll khéng bén & diéu kién tu nhién. Vi vay ching
téi chon thai gian G mau la 24h.

m  hla+Chit 25Chla
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30 =
i =
30 =
I I 10
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&t 181 241 10h

Hinh 4. Anh hutng cla thoi gian & mau dén hiéu qué chiét chlorophyll tif
phan tam

Két qua nghién clu vé mot sé yéu té anh hudng dén
viéc chiét xuat chlorophyll tir phan téam cho thay acetone
90% la dung moi thich hop cho qua trinh chiét xuat
chlorophyll. Nhiét do 25°C, ty Ié vat liéu/dung méi la 5% va
thoi gian chiét trong 24 gid dugc chon dé chiét xuat
chlorophyll.

3.3. Két qua ctia tinh sach chlorophyll

3.3.1. Két qua tinh sach chlorophyll sir dung sdc ky cét
silica gel c6 hat 0,040 - 0,063mm

Cao chiét acetone phan tam (TA-25g) dugc tién hanh
sac ky qua cot silica gel v6i hé dung méi dichloromethane:
methanol (D:M) ty |é ti 10:1-1:1. Kiém tra cac phan doan
nho bang séc ky I6p mong va hién mau bang thuéc thi
vanilin-H,S0,, sau d6 don nhirng phan doan giéng nhau lai,
ta thu dugc 3 phan doan chinh TA1-TA3.

Phan doan TA2 (5,2g) dugc phan tach trén cét silica gel
biang hé dung moi dichloromethane: methanol ty 1& (3:1),
thu dugc bon phan doan nho tir TA2A-TA2D. Phan doan
TA2C sau khi cat loai dung méi thu dugc hén hgp chat ran
chlorophyll dudi dang v6 dinh hinh, mau vang xanh khgi
lugng 1,2g.

Phan doan TA2C dugc phan tach bang sac ky ban mong
diéu ché silica gel pha thudng, dung méi trién khai ban
mong n-buthanol: ethanol: nudc (4:1:2) thu dugc 2 hgp
chat sach chlorophyll a (8,0mg) va chlorophyll b (10,0mg).

3.3.2. Két qua tinh sach chlorophyll sir dung sdc ky cét
rdy phan tirvéi pha tinh la sephadex LH-20

Cao chiét acetone phan tam (RA-25g) dugc tién hanh
sac ky qua cot sephadex LH-20 véi dung méi ria gidi
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ethanol. Kiém tra cac phan doan nho bdng séc ky 16p méng
va hién mau bang thuéc tha vanilin-H,50,, sau d6 dén
nhing phan doan giéng nhau lai, ta thu dugc 3 phan doan
RAT-RA3.

Phan doan RA1 (8,6g) dugc tinh ché lai biang cot
sephadex LH-20 v&i dung moi ria gidi ethanol thu dugc
hén hgp chat ran chlorophyll duédi dang vé dinh hinh, mau
vang xanh RA1A (1,89).

Phan doan RA1A dugc phan tach bang sac ky ban mong
diéu ché silica gel pha thudng, dung méi trién khai ban
mong n-buthanol: ethanol: nudc (4:1:2) thu dugc 2 hgp
chat sach chlorophyll a (8,0mg) va chlorophyll b (10,0mg).

Tu két qua trén cho thay tinh ché chlorophyll ti phan
tam st dung sac ky cot rdy phan t véi pha tinh la sephadex
LH-20 cho hiéu qua cao hon st dung séac ky cot silica gel.

Ham lugng chlorophyll téng thu dugc cao hon:
(1,89/2549) so véi (1,29/25g) khi st dung sac ky cot silica gel
c6 hat 0,040 - 0,063mm.

SU dung sephadex LH-20 c6 kha néng téi st dung nhiéu
lan va dung mai rlia giai bang ethanol khéng gay doc.

Chinh vi vay phuong phép tinh ché bang sac ky cot
sephadex LH-20 véi dung méi rlia giai bang ethanol duoc
uu tién st dung cho cac nghién ctu tiép theo.

4, KET LUAN

Théng qua cac két qua thu nhan dugc trong qua trinh
nghién ctu, chiing t6i nhan thay viéc tach chiét chlorophyll
tur phan tam cho ham lugng chlorophyll (0,598%) cao hon
so vé6i cac nguyén liéu tuoi khac. Ngoai ra viéc lva chon hé
dung méi acetone: NH,OH (9/1, v/v) cho hiéu qua chiét suat
t6i uu nhat. Qua trinh chiét thuc hién trong bong t6i nham
trdnh sy phan hdy cda chlorophyll dudi tac dung cia dnh
sang mat troi. Cac két qua nay la rat quan trong va la co s&
khoa hoc cho viéc xay dung quy trinh tach chiét chlorophyll
& quy mo6 cong nghiép.
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