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TOM TAT

Chlorophyll la mot sic t& mau ty nhién déng vai tro quan trong trong qua trinh quang hop, rat can thict
cho su sinh ton cua hau het cac thyc vat, tao va vi khuan cyanobacteria. Chlorophyll khong nhimg duoc st dung
pho bién trong cong nghiép thuc pham nhu la mot loai phu gia trong san xuat thuc pham (E140) ma con duoc
dung rong rdi trong my pham, dugc pham bai ching co rat nhiéu tac dung cho co thé nguoi. Trong nghién cuu
nay, chiing toi s dung nguyén liéu rong men Cheatomorpha sp. dugc thu nhan ¢ khu vie dong bang Song Ciru
Long (huyén Dong Hai, tinh Bac Li€u) dé thyc hién qua trinh trich ly chlorophyll, tien hanh c6 déc dich trich ly
bang phuong phap c¢6 quay chan khong va say phun dé thu dugc bot mau xanh chlorophyll. Nguyén liéu dang
rong tuoi trich ly v6i dung mai ethanol 80%, ti 1¢ nguyén li¢u/ethanol la 1/15 (w/v), thoi gian trich ly 24 gio
trong diéu kién tdi, st dung MgCOj; 0,5% so Vi nguyén ligu dé giup tang khd nang trich ly. Két qua thu duorc
dich trich ly c6 luong chlorophyll 34,03mg/!. Tién hanh c6 dic mau bang cd quay chan khong & nhiét do 48°C,
thu dugc dich trich ly c6 ndng do Chat khd 12%, b’o sung maltodextrin dén 13,5%. Say phun thu dugc Che pham
b(j; mau xgnh chlorophyll min, &6 am 5,4%, tan tot trong nudc ¢6 thé ing dung trong san xuat thuc pham, hiéu

suat thu hoi chlorophyll 1 62,96%.

Tu khéa: Cheatomorpha sp., chlorophyll.

THE RESEARCH ON CHLOROPHYLL POWDER FROM ALGAE
CHAETOMORPHA SP. IN MEKONG DELTA

ABSTRACT

Chlorophyll is a natural pigment, it plays a key role in photosynthesis and it is very essential for surviving
of most of plants, algae and cyanobacteria. Chlorophyll is used widespreadly not only in food technology as a
food addition agent (E140) but also in cosmetic, in pharmaceutical industry because of their benefits for humans.
In this study, we chose algae material Cheatomorpha sp. derived from Mekong Delta to carry out the chlorophyll
extraction, then using vacuum evaporator to enhaned the content of chlorophyll before spray drying to obtain
chlorophyll powder. The extraction stage used fresh algae and in the conditions of solvent extraction with
ethanol 80%, the ratio of algea material/ethanol 1/15, in the time of 24 hours in the dark, adding MgCO3 0,5%
compared with materials to help increase extraction capabilities. Results showed that there was 34,03mg/I
chlorophyll in extraction solution. The concentrated samples was increased the dry matter concentration from
12%, to 13,5% by adding maltodextrin. After spray drying, the chlorophyll powder was soluble, moisture 5,4%,
can be applied in food production. The recovery yield of chlorophyll was 62,96%.

Keyword: Cheatomorpha sp., chlorophyll.
1. MO PAU

Chlorophyll 1 chat cé hoat tinh hoa hoc cao, vira cd tinh acid, vira ¢6 tinh kiém, cé tinh
chat Iy hoc quan trong trong thuc hién chirc ndng quang hop. Gitta nhan chlorophyll co
nguyén tir Mg tao nén cau tric dang heme gan giéng véi hemoglobin & mau ngudi, ciing géom
4 nhém heme gan véi mot nguyén to kim loai [1], [2]. Mau xanh c6 trong luc lap do
chlorophyll a va chlorophyll b véi ti 1€ 3/1. Trong d6 chlorophyll a: c6 mau tir xanh da troi
dén xanh 14 cay, hip phu budc séng 660-665nm va cholorophyll b ¢6 mau tir vang dén xanh
14 cay, hap phu budc song 642-652nm [3]. Chlorophyll a va b khac nhau & vi tri C3, loai a
chtra nhom methyl —CHgs, loai b chira nhom formyl —CHO [2], [4].
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Mic di cac chat mau téng hop c6 s bén mau va tién dung hon trong qua trinh st dung
cling nhu bao quan, luat phap hién nay chi cho phép nhitng chat mau cé trong danh muc méi
duoc b sung vao san pham thyc pham vi 1y do an toan cho sic khoe. Vi nhing ly do nay, cac
sdc to mau tw nhién hign nay rat duoc quan tam, mot trong s6 d6 1a chlorophyll. Trong thyc
pham, chlorophyll duoc sir dung nhu phu gia tao mau (E140) cho mot s6 san pham nhu keo,
nuée sot, gia vi, pho mat, nuwdc giai khat... yéu cau vé chat mau tu nhién nay dé thay thé cho
chat mau nhan tao ngay mét tang [5].

Trong y hoc, chlorophyll dugc sir dung v6i muc dich chira bénh nhu: ngan ngira va diéu
tri ung thu, giai doc gan, kich thich hé thdng mién dich, 'khang viém va da phat ban, thanh loc
mau va doc td trong co the lam sach ruét, chita lanh vét thuong. ..[6]. Chdng hinh thanh cau
tric phac hop véi mot sé chat gay ung thu nhu: aflatoxin B1 trong mot so loai gia vi va thao
mac [7], [8], heterocyclic amine trong thit nau chin [9] hoac polycyclic aromatic hydrocachon
trong thudc 14 [10] hay cac chét gay ung thu trong cic mo nhay cam... sau d6 nhiing phic hop
ndy duoc hap thu va tiéu hoa. Chlorophyll 6 thé ic ché sy tich lily canxi oxalat dihydrate
(con goi la soi than) [11]. Chlorophyll va cac dan xuat cua n6 thuong duoc sir dung phd bién
trong cac san pham dugc pham, chiung lam ting nhanh kha ning chira lanh vét thuong dén
hon 25% trong mot s6 nghién ciru, vi chlorophyll thic day sy hinh thanh mé té bao, ngan
nglra su X&m nhap caa vi sinh vat [12], [13], [14]. Viéc st dung thuéc m& c6 chlorophyll ciing
c6 tac dung lam giam dau sau vai ngdy ciing nhu cai thién dang ké dién mao ctua cac mo bi
tén thuong, sw chay mu hay mui tir cac vét 16 loét sau vai ngay xir Iy véi chlorophyll [15].
Tuong tu, chlorophyll ciing 1a hop chat quan trong trong diéu tri hau phau thuat truc trang
[14]. Chlorophyll a va cac dan xuit cua né nhu pheophorbide b va pheophytin b hi¢n di¢n
trong thuc pham dong vai tro quan trong trong phong Chong ung thu badi hoat tinh khang oxy
hoa va chéng dot bién hay bay cac tac nhan gay dot bién [16], [6].

Hién nay, ngudn sinh khdi rong mén Cheatomorpha sp. ¢ khu vire dong bang Séng Ciru
Long cua nudc ta con dang bi bé phi hay chua dugc st dung hiéu qua, chi mdt lugng nho
trong s6 d6 duoc st dung dé lam phan bon. Vao mua mua, mot luong Ién rong duwgc ba con
ndng dan vét ra khoi ao va dé thanh déng théi rira trén bo, vira lang phi vira gay 6 nhiém mai
truong. Mat khéc, theo khao sat ban dau thi loai rong luc nay chira luong chlorophyll cao. Vi
vay, viéc nghién ctiu tan dung ngudn sinh khdi rong doi dao nay dé san xuét bot mau xanh
chlorophyll ty nhién dé thay cho mau thuc pham nhap ngoai hay mau tong hop 1a van dé thuc
su can thiét, c6 y nghia khoa hoc, ¢6 gid tri kinh té, thuc tidn va tinh x4 hoi sau sic.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu

Rong mén Cheatomorpha sp. duoc thu nhan ¢ cac ao nudi tdm quang canh tai x4 An
Trach, huyén Pong Hai, tinh Bac Liéu. Tai phong thi nghiém, rong tuoi duoc rira dé loai bo
c4c tap chat, dong goi trong tai nilon tdi mau tranh anh sang va bao quan ¢ nhiét do (-5°C).
Mot phan rong tuoi dugc rira dé loai bo céc tap chat, sau d6 say ¢ nhiét do 50°C toi do am 9 -
10%, xay nho véi lugi 80 mesh va say trong ta siy & nhiét do 50 - 60°C dén do am 4%.

2.2. Phuong phap
2.2.1. Khao sat dang nguyén liéu dwa vao trich ly
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Can 5g rong nguyén li¢u vao cde thay tinh, bd sung ethanol 90%, ti 18 co chat/dung moi
1a 1/10 (w/v), xay nhuyen dun cach thuy 10 phut. Sau d6, u trich ly & nhi¢t d¢ phong trong 12
gio trong diéu kién t6i, dung dich thi nghiém dugc ly tam 6000 vong trong 15 phut, thu phan
dich n6i dé xéac dinh lugng chlorophyll, tir &6 chon dugc dang nguyén liéu thich hop.

2.2.2. Khao st anh hwéng cia nong dd dung moi

Can 5g rong nguyén lidu vao céc thay tinh, bd sung ethanol (99%, 90%, 80%, 70%), ti
1& co chat/dung méi 1a 1/10 (w/v), xay nhuyén, dun cach thity trong 10 phit. Sau d6 u trich ly
trong 12 gio & nhiét do phong, trong diéu kién tdi, dung dich thi nghiém duoc ly tam 6000
vong/phdt trong 15 phut, thu phan dich ndi dé xac dinh lwong chlorophyll, tir &6 chon duoc
ndng do ethanol thich hop.

2.2.3. Khao sat anh hwéng caa ti 1€ dung méi trich ly

Can 5g rong nguyén liéu vao cc thay tinh, b6 sung ethanol (ndng d6 chon duoc tir thi
nghiém 2.2.2), ti 1&é co chat/dung mdi la 1/10; 1/15; 1/20; 1/25 (w/v), xay nhuyén, dun cach
thiy 10 phat. Sau d6 mau duoc u trich ly ¢ diéu kién tdi, nhiét d6 phong trong 12 gio, dung
dich thi nghiém dugc ly tam 6000 vong trong 15 phat dé bo ba, thu phan dich néi dé xac dinh
luong chlorophyll bang phwong phap quang phd, tir d6 chon duoc ti 1 ethanol thich hop.

2.2.4. Khao sat anh hwéng caa thoi gian trich ly

Cén 5g rong nguyén ligu vao coc thuy tinh, b6 sung ethanol (nong do chon dugc tir thi
nghiém 2.2.2) theo ti I¢ co chat/dung mai (chon dugc tur thi nghiém 2.2.3), xay nhuyen, dun
cach thuy 10 phut. Sau d6 mau dugc u trich ly trong cac khoang thoi gian khao sat (6 gio, 12
gio, 18 gio, 24 gio, 30 gio) ¢ nhi¢t do phong, trong dicu Kién toi dung dich thi nghiém dugc ly
tdm 6000 vong trong 15 phat, thu phan dich no6i dé xac dinh luong chlorophyll, tir d6 chon
duoc thoi gian trich ly thich hop.

2.2.5. Khdo sat anh hwong cua MgCOs

Can 5g rong nguyén liéu, bd sung ethanol (ndng d6 chon dugc tir thi nghiém 2.2.2) theo
ti 1¢ co chat/dung moi (chon dugc tir thi nghiém 2.2.3), xay nhuyén, dun cach thuy 10 phut, bo
sung Mg(;Og (0%;’0,1%; 0,5%; 1% so voi rong). Sau d6 mau dugc u trich ly ¢ nhiét do
phong, di€u kién téi‘, trong thﬁyi gian (chon dugc tur thi nghiém 2.2.4) dung dich thi nghiém
dugc ly tdm, thu phan dich no6i dé xac dinh lugng chlorophyll, tir d6 chon dugc ti 1€ MgCO3
thich hop.

Tt ca cac thi nghiém déu duoc 1ap lai ba lan.

2.3. Phwong phéap phén tich
Xac dinh lwong chlorophyll bing phwong phap do quang pho

Nguyén tdc: Chlorophyll c6 phd hap thu anh sang cuc dai ¢ cac budc song 645nm,
663nm, do hip thu ¢ budc song nay biéu thi cho cudng do cua sic td hay luong chlorophyll
c6 trong dung dich. Dya vao tinh chat nay ngudi ta do cac gia tri hap thu va dinh luong
chlorophyll [17].

- Cong thte tinh lugng chlorophyll nhu sau:
+ Lugng Chlorophyll tong = 20,2(Asss) + 8,02(Ass3)
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+ Lugng Chlorophyll a = 12,7(Ass3) — 2,69(As4s)

+ Lugng Chlorophyll b = 22,9(As4s) — 4,68(Ass3)
2.4. Phwong phap xir ly s liéu

Céc thi nghiém duoc tién hanh I3p lai 3 1an, két qua duoc trinh bay bang gia trj trung

binh +SD. St dung phan mém SPSS 22.0 va Microsoft Excel 2010 d€ phan tich thong ké s6
liéu thi nghiém va danh gia sy khac biét gitra cAc mau.
3. KET QUA VA THAO LUAN
3.1. Két qua khao sat dang nguyén liéu
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Hinh 1. Anh hwéng ciia dang nguyén ligu trich ly dén lwong choloropyll thu diwroc

Két qua phan tich phuong sai cho thiy ¢ su khac nhau vé mat théng ké (p<0,05) vé
luong chlorophyll gitta hai loai rong nguyén liéu. Tir két qua hinh 1 cho thay, mic du dang
rong khod dé bao quan va tién dung hon trong khi str dung nhung dang rong tuoi sau khi trich
lai cho lugng chlorophyll tong cao hon (24,88mg/l so véi 21,64mg/l) ciing nhu luwong
chlorophyll a ciing cao hon (16,73g/ml so véi 12,96g/ml) (hinh 1), diéu nay co thé do
chlorophyll 1a sic t6 mau dé& bi bién doi dudi tac dung nhiét trong thoi gian dai cia qua trinh
sdy. Khi té bao sbng chlorophyll & dang phirc chat véi protein, khi té bao chét protein bién
tinh, chlorophyll tach ra va dé tham gia phan tng hoa hoc.

3.2. Két qua khao sat ndng do dung moi

Tur két qua hinh 2 nhan thay nong d6 ethanol anh huong 16n dén luong chlorophyll,
lugng cac chat hoa tan di kém trong qua trinh trich ly ciing nhu d6 on dinh cua dich trich ly
theo thoi gian. Vi tinh chét vat 1y cta chlorophyll 14 khong tan trong nudc, tan trong con,
acetone, DMSO, nén lugng chlorophyll thu dugc cang cao khi tang dan nong do dung moi
ethanol, va dat gia tri cao nhat & nong do ethanol 80%. Két qua nay tuong tu Véi cong bé cua
Sartory (1984) [18], Kaczmar (nim 2004) trén d6i twong thuc vat phi du. Theo mét s6 nghién
ctru trude day, enzyme chlorophyllase van con gitr hoat tinh ¢ cac ndng do dung méi khéc
nhau, 1am cho chlorophyll bi chuyén thanh céc dang dbng phan khac [19]. Do hoat dong cua
enzyme nay trong qua trinh trich ly (giai doan Xay mau, ngam chiét trong dung méi ethanol &
c4c nong do khac nhau) da dan dén su khac biét vé lugng chlorophyll thu dugc.
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Hinh 2. Anh hwéng ciia néng dg con dén lwong chlorophyll trich ly

Dung mo1 methanol va acetone t6 ra c6 hi€u qua hon trong viéc trich ly chllorophyll
[20], [21], [22], [23]. Tuy nhién, v6i muyc dich trich ly thu nhan chlorophyll véi luong cao va
st dung lam bot mau cho thyc pham, con 80% dugc chon 1am dung moi dé tién hanh cac
nghién ctru tiép theo vi cac 1y do an toan [24], [25], [26].

3.3. Két qua khao sat ti 1é dung mdi
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Hinh 3. Anh hwéng cia ti 1é dung méi dén lwong chlorophyll trich ly

Tir két qua hinh 3, c6 thé thay ti Ié dung mdi ethanol 80% c6 anh hudng dén luong
chlorophyll thu dugc. Khi ting ti 1& co chat/dung méi thi lwong chlorophyll tong tang dan. Cu
thé, lwong chlorophyll tong ting tir 18,31mg/l (ti 1¢ 1/5) 1én 25,97mg/I (ti 18 1/10) va dat dén
27,32mg/l (1/15). Tuy nhién, lugng chlorophyll thu dugc giam dan tir ti 1¢ 1/20 (24,32mg/l)
va 1/25 (14, 66mg/l). Quy luat nay cling tuong tu V&i chlorophyll a thu dugc. Nguyén nhan
cua su thay doi trén la do voi cung mot khdi lugng nguyén liéu, khi tang lugng dung moi st
dung thi hiéu suét trich ly ting do ting sy chénh léch gradient nong do cua cau tir can trich ly
gita nguyén liéu va dung méi. Tuy nhién, néu st dung luong dung mdi qua 16n thi s& lam
lodng dich trich. Khi d6, néu muédn thu nhan san pham trich ly ta phai thwc hién qua trinh co
dic hay str dung cac phuong phap dé tach bt dung madi. Vi thé, voi mbi qué trinh trich ly, can
xac dinh ti 1& phu hop gitra nguyén liéu va dung méi dé thu dwoc hiéu suit trich ly cao nhét va
tiét kiém chi phi. Nhu vay, trong thi nghiém nay, chidng t6i chon ti 1¢ dung méi/co chat 1a 1/15
(w/v) dé str dung cho céc thi nghiém tiép theo.

3.4. Két qua khao sat thai gian a (trich ly)
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Hinh 4. Anh hwéng cia thei gian @ dén lireng chloropyll trich ly

Két qua hinh 4 cho thiy thoi gian trich ly anh hudng c6 ¥ nghia dén lugng chlorophyll
thu nhan dugc. Thoi gian trich ly cang lau thi lugng chlorophyll s€ cang tang, song thoi gian
chiét qua lau sé& khong mang lai hiéu qua. Trong cic khoang thoi gian thir nghiém, luong
chlorophyll thu dugc cao nhét trong 24 gi0 trich ly (20,50mg/l). Trén ly thuyét khi kéo dai
thot gian trich ly s€ lam tang thoi gian tlep xuc gitra nguyén liéu va dung moi, do d6 lam tang
qua trinh khuéch tan cua cac phan tu chat trich tir trong nguyén liéu vao trong dung dich va
lam ting hiéu suét trich ly. Tuy nhién, qua trinh trich ly s& cham dan cho dén khi sy chénh
léch ndng d6 ctia chét trich trong nguyén lidu va trong dung dich dat trang thai can bang. Khi
0, viéc kéo dai thoi gian trich ly ciing s& khong lam ting duoc lwong chat trich dugc.

Trong thi nghiém nay, do sir dung phuong phap ngam chiét de trich ly nén trong thoi
gian ngan s& khong trich ly hau hét chlorophyll c6 trong té bao mau, nhung trong thoi gian
trich ly dai thi lugng dung moéi s€ bay hoi mot phan dong thoi xay ra sy chuyén héa
chlorophyll thanh pheophytin va cac dong phan khac, ddn dén thoi gian cang lau thi luong
chlorophyll thu dugc khong tdng ma c¢6 xu hudng gidm. Voi myc ti€u thu luong chlorophyll
cao nhat, thoi gian trich ly 24 gid duoc chon 1a thoi gian trich ly thich hgp nhét.

3.5. Két qua khao sat anh hwéng cia MgCOs dén lwong chlorophyll thu dwgc
Tir hinh 5 nhan thay luong MgCOs dnh hudng c6 ¥ nghia dén luong chlorophyll thu
nhan duoc. Viéc bo sung MgCO;3 ¢ anh hudong tich cuc dén luong chlorophyll trich dugc do

n6 gitip dam bao ion Mg*" ludn c6 du trong dich trich ly, han ché truong hop mat nhan Mg®*
trong cau trdc hoa hoc cua chlorophyll.
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Hinh 5. Anh hwéng ciia MgCOs dén lwong chlorophyll trich ly
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Trong thi nghiém nay, khi ting luong MgCO3 bd sung vao dung dich trich ly thi luong
chlorophyll thu dugc ting dan va dat gia tri cao nhat khi lwgng MgCOs3 14 0,5% so v6i khdi
lugng mau, nhung khi ting lwgng MgCOs thém nita thi lwong chlorophyll thu duoc co su
giam nhe. Nguyén nhéan cia sy khac biét nay la do chlorophyll khi bi acid hoa sé tao thanh
phaeophytins, trong khi d6, & pH kiém, vong isocyclic cta chlorophyll s& bi m& ra va tao
thanh rhodochlorin [27]. Nhu vay, luong MgCO30,5% so v6i khéi lugng mau duoc chon dé
tang kha nang trich ly chlorophyll.

3.6. Sdy phun dich trich ly chlorophyll

Sau khi c¢6 dugc cac théng s cia qua trinh trich ly, tién hanh thi nghiém véi 500g rong tuoi
xay nghién min, b6 sung ethanol 80%, ti 1& rong/ethanol 14 1/15 (w/v), dun cach thity 10 phit, 0
trich ly trong diéu kién t6i 24 gio. Sau trich ly tién hanh c¢6 quay chan khong & 48°C, ndng d6 chét
kho 12%, bd sung maltodextrin dén 13,5%, dem sdy phun & 90°C, thu duoc san phim chlorophyll
dang bot min. Hiéu suat thu hdi & mirc twong ddi cao (62,92%), do chlorophyll 1a chat mau dé bi
bién doi trong qué trinh bao quan ciing nhu xtr Iy nhiét nguyén liéu.

San phdm sau say phun ¢6 dang bt min ¢6 do 4 am 5,4%, tan t6t trong nudc nén rat dé dé
mg dung trong san xuat cac san pham thyc pham. Nhu vy, viéc thir nghiém thanh cong thu
nhén bot mau xanh chlorophyll tir rong s€ mé ra hudng san xuét ché pham nay, s& gop phan
han ché nhap khau chit mau ti nhién nay, ning cao gia trj clia rong ciing nhu xir 1y dugc van
dé moi trudng thay vi bo lang phi nhu hién nay.

4. KET LUAN

Dung méi trich ly thich hop dé thu nhan chlorophyll tir rong Cheatomorpha sp. 1a
ethanol 80% xét vé phuong dién an toan thuc pham. Ti 1& co chit/dung méi thich hop 1a 1/15
(w/v). Lugng MgCOj3 thich hop bé sung vao dung dich trich 1a 0,5% so véi khéi lwong mau,
trich ly trong 24 gid & nhiét d6 phong. Dich sau trich ly duoc c6 dic bang cd quay chan khong
dén nong do chat kho 12%, bo sung maltodextrin dén 13,5% trudc khi dem siy phun. Ché
phém chlorophyll thu dugc dang bot, c6 do am 5,4% tan tot trong nudc voi hiéu suit thu hoi
chlorophyll dat 62,96%. Két qua cua dé tai mé ra hudng méi cho viéc san xuat chat mau tir
ngudn nguyén lidu rong mén doi dao nhung dang con bi bd phi ¢ nude ta.
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