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ABSTRACT

Chlorophyll is a natural pigment and a food colorant (E140). This pigment is added in
some drinking water, beverage or cooking oil to reach some advantage in sensory value.
Furthermore, chlorophyll gives us various health benefits. The difference between chlorophyll
and hemoglobin is a magnesium ion at the center of chlorine ring (instead of iron ion). Some
previous stated that chlorophyll supports liver detoxication, prevents cancer, enhances the
ability of immunity system, and controls our blood pressure... Moreover, there are many
previous studies on chlorophyll extraction and isolation from natural sources. In our current
study, our objective was effect of solvents, extraction time, and MgCOs adding on chlorophyll
concentration in extracted solution from Porphyra. sp. Total chlorophyll concentration was
around 35 pg/l, in which the ratio of chlorophyll a was around 60 % in the condition of 80%
acetone solvent, 500 mg MgCOs, and 24 h of extraction.

TOM TAT

Chlorophyll 1a mét sic t6 ty nhién va ciing 1a mot chat mau thuc pham (E140).
Chlorophyll dugc sir dung dé bo sung trong mot sé nudc giai khat hozc dau thyc vat dé ting
gi4 tri cam quan. Ngoai ra chlorophyll ciing ¢6 1 s6 loi ich cho Suc khoe cua con nguoi.
Chlorophyll chi khac v6i hemoglobin trong méu nguoi ¢ nhan Mg trong vong chlorin (thay
vi Fe?"). Mot sb nghién cau cho thiy chlorophyll c0 tac dung tay doc & gan, chong ung thu,
tang cudng hé mién dich, didu hoa huyét 4p...Co rat nhidu nghién ctru khao sat va danh gia vé
cac phuong phap tach chiét chlorophyll tir nhiéu nguon khac nhau trong tu nhién. Trong
khudn kho nghién ctu nay, ching ti tién hanh danh gia cac yéu t6 vé dung méi, thoi gian
va sy b sung MgCOs Ién sy thu nhan chlorophyll & rong mut (Porphyra. sp). Luogng
chlorophyll tong sb thu nhan dugc la khoang 35 pg/l véi ti 1é chlorophyll a 1a khoang 60% Vi
dung mai sir dung la acetone 80% c6 bo sung 500 mg MgCOs va thoi gian u dich rong trong
dung moi la 24 gio.

PAT VAN PE

Chlorophyll 1 sic t6 quan hop chi c6 & sinh vat ty dudng (autotrophic) hoac thuc vat
phut du (phytoplankton) nhu tao... Lugng chlorophyll ¢6 trong té bao phu thudc vao luong
sinh khdi (Norbert Wasmund, 2006). Tur “chlorophyll” bat nguon tir tiéng Hy Lap: “chloros”
c6 nghia 1a mau xanh va “phyllon” cé nghia 1a 1a. Chlorophyll 1a mét phan tar sinh hoc rat
quan trong, quyét dinh dén qua trinh quang hop cua cdy. Gilp cy tong hop ning luong tir
anh sang. Chlorophyll hap thu manh 4nh sang mau xanh duong nhung lai hap thu kém &nh
sang mau lyc trong dai quang phé caa énh sang.

Chlorophyll 1a mot sac t6 chlorin. Cac sic t6 chlorin duoc tao thanh thong qua con
duong trao d6i chat va co cau tric kha giong nhu cac sac t6 porphyrin khac (vi du nhu heme).
Tai trung tdm cua vong chlorin 13 mot ion Mg?* (Duble, 2010). Céu tric téng quat cua
chlorophyll duoc Hans Fischer tim ra vao nam 1940 va dén nim 1960 céu tric lap thé cua
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chlorophyll a d& dugc lam sang to6 hoan toan. Sy khac nhau gitra dhlorophyll a va dhlorophyll
b 14 tai vi tri C7 ¢ dhlorophyll a 1& nhém -CHs con ¢ dhlorophyll b 1& nhém -CHO
(Woodward RB, 1960).

Chlorophyll b

Hinh 1: C4u tao hoa hoc cua Chlorphyll (Nguon Wikipedia.org)

Rong Porphyra sp. co khoang 70 loai (Brodie & Irvine, 2003), SOng & vlng béi tricu
gitra viing triéu trén va vling song I6n ¢ ving nuéc lanh & vung 6n doi. O Pong Nam A, n6
duoc s dung dé san xuat mot sé loai thyc pham (Kain, 1991). Trong rong Porphyra sp.,
chlorphyll a chiém khoang 0,58 — 1,96 mg/g trong lugng tuoi; chlorophyll b chiém khoang
0,23 - 0,63 mg/g trong lwong tuoi; va tong chlorophyll chiém khoang 0,82 mg/g trong lugng
tuoi (J.1., R.N. Kumar, Bora, Amb, & S.Chakraborthy, 2009).

C6 rat nhiéu phuong phap tach chiét chlorophyll d& dugc cong bb. Mot sb tac gia
(Karsten, Schumann, Haubner, & Klausch, 2005) d4 diing acetone 90% dé ly trich chlorophyi
trén tao. Cac tac gia nay d4 ding hat micro-bead trong qua trinh dong hoa dé ting kha ning
phé& véach té bao 1én gap 3 lan cac phuong phap khac. Hiéu suat thu hdi chlorophyll trong
nghién ctru nay dat 39 — 85%. Trong mot nghién ctru khac (Ronen & Galun, 1984), cic tac gia
d4 dung dimethyl sulfoxide (DMSO) dé tach chiét chlorophyll tir dia y (Ramalina duriaei).
Ronen va céc cong su ciing sir dung aceton 90% c6 bd sung MgCOs dé tach chlorophyll &
nhiét do lanh va anh sang mo. Bén canh d6, c&c nha nghién ctu Nhat ban (Irijama, Shiraki, &
Yoshiura, 2011) ciing tién hanh nghién ctu tach chiét chlorophyll tir rau chan vit (spinach)
bang aceton, methanol trong diéu kién lanh va téi.

Trong khudn kho nghién cau caa chdng toi, mot sb dung mdi khac nhau va cac diéu
kién tach chiét khac nhau duoc dua vao thir nghiém. Thong qua két qua thuc nghiém, anh
huéng cua diéu kién tach chiét khac nhau s& duoc danh gia va so sanh tir d6 rat ra diéu kién
ph hop nhit duoc str dung dé tach chiét chlorophyll tir rong miit Porphyra.sp.

VAT LIEU VA PHUONG PHAP

Cac thi nghiém dugc thuc hién tai phong thi nghiém khoa Thuy San, Pai hoc Nong
Lam, TP.HCM

Vit ligu va hoa chat
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Rong mut (Porphyra.sp) dang thuong phim khé duoc mua tai chg Binh Tay,
TP.HCM. Cac dung mai tach chict (Ethanol, Methanol, Aceton) va MgCOs ¢ dang hoa chat
phan tich thuong pham dugc st dung trong nghién cau nay.

Phwong phap tach chiét chlorophyll

3g rong kho duoc ngdm véi 1000 ml nude cat (D.W) dé loai bo sic to phycoerythrin
VA C4C tap chét tan trong nudc khéc. Sau mdi 1 gio, rong duoc vét ra va cho vao 1000 ml D.W
mai. Cong doan nay dugc tién hanh 3 1an lién tiép nhau. Sau d6, rong duoc Vot ra va dé rdo
nudc hoan toan. Rong dugc cho vao may xay cung véi mot lwong D.W xac dinh (nhiét d6 4 —
10°C) va dugc xay trong 5 phit. CaCO3 dugc bd sung truéc khi xay voi lwong xac dinh (250
— 750 mg). Sau d6, dich xay duoc d6 ra 1 coc thiy tinh va duoc bd sung dung mdi (acetone,
methanol, ethanol) sao cho nong d6 dung moi sau cing dat ti I phan trim xac dinh (70 —
90%) theo tirng thi nghiém va thé tich cudi cing dat 100 ml. Cc thary tinh duoc boc kin va
duoc giir trong diéu kién ti ¢ nhiét do 4°C va thoi gian thich hop (16 — 24 gio) véi tung thi
nghiém. Sau d6, mau duoc ly thm 6000 rpm trong 10 phut. Dich ndi dugc thu hoi dé sir dung
cho cac budc thi nghiém sau.

Phuong phap xac dinh néng d Chlorophyll

Ddi véi dung mdi acetone, mau duge do do hdp thu ¢ cac budc song 664 va 646 nm
(Robert J. Porra, 2006). Mau trang (blank) la mau chi cha dung méi nong d6 tuong wng.
Nong d6 chlorophyll a (Chl-a) va nong d6 chlorophyll b (Chl-b) dugc tinh theo céng thuc:

[Chl-a] =0,0127 X Agss — 0,00269 X Agas
[Chl-b] =0,0229 X Agss — 0,00468 X Ages

Ddi véi dung mdi methanol va ethanol, miu dugc do do hip thu & budc song 665 va
652 nm (Zapata, Garrido, & Jeffrey, 2006). Mau trang (blank) la mau chi chira dung mdi nong
d6 tuong tng. Nong do chlorophyll a (Chl-a) va nong d6 chlorophyll b (Chl-b) dugc tinh theo
cong thuc:

[Chl-a] = 16,29 X Ages — 8,54 X Ags)

[Chl-b] = 30,66 x Ags, — 13,58 X Ases

[Chl-ab] = 22,12 X Agsz + 2,71 X Ages
Phwong phap théng ké s6 ligu

~ Tat ca cac s ligu dugc trinh bay dudi dang trung binh hodc trung binh + do léch
chuan (n = 9). Phan mém thong ké SPSS version 17.0 va Duncan’s multiple range test dugc
str dung d€ tinh toan su khac biét gitra cac mau.

KET QUA VA THAO LUAN

Anh huwéng ciia loai va ti I8 dung méi 1én hrgng va ti & chlorophyll thu nhin dwgc sau
qua trinh tach chiet

Theo bang 1, ndng d6 Chl-a, Chl-b va Chl-ab ting cing véi viéc ting nong do
methanol va dat gia tri cao nhat & 90% methanol (10.7, 13.2 va 23.8, tuong &ng). Tuy nhién,
ti I Chl-a va Chl-b trong dung dich c6 su khac biét. G nong 6 methanol 70 — 80%, ti I Chl-
a chiém khoang 40%; trong khi d6, & ndng d6 methanol 90%, Chl-a chiém ti I¢ khoang 45%.
Nhu vay, Chl-b ludn chiém ti 1¢ cao hon trong dung dich.

Dbi v6i dung méi ethanol, nong do Chl-a tang ti 16 thuan voi viée ting ndng do cua
dung méi. Tuy nhién, ndng d6 Chl-b va Chl-ab chi ti I8 thuan véi viéc ting ndng d6 dung mai
trong khoang 70 — 80%; khi dung méi ting cao hon va dat 90% thi nong ¢6 Chl-b va Ch-ab
c6 chiéu huéng giam. So mgi dung mdi methanol, khi diing dung méi ethanol, nong d6 Chl-a
lubn dat gia tri cao hon va chiém ti I& khoang 71 — 88% tong lugng chlorophyll c6 trong dung
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dich. Tuy nhién, Chl-ab thu dugc tir dung mdi ethanol lai nhé hon so vai lugng Chl-ab thu
dugc tu dung moi methanol.

Bang 1: Anh huong cua dung moi va nong ¢6 dung moéi 1én lugng Chlorophyll thu nhan sau
khi tach chiéet

e Nﬁng do A1) kD AR Ti I1€ Chl-a
Dung mai (%) Chl-a Chl-b Chl-ab (%)
Methanol 70 8.3+0.1"? 12.2+0.2° 205+ 0.2° 40.49"
80 8.9 + 0.49 12.9+0.7° 21.9+0.8 40.63"
90 10.7 + 0.2 13.2+0.5° 23.8 +0.4° 44,96
Ethanol 70 12.6 +0.7° 43+159 16.9 + 1.2 74.56°
80 13.7 +0.5° 5.4+0.8f 19.1+ 1.1 71.72°
90 145+ 0.6 1.9+05" 16.4+ 0.6 88.41%
Aceton 70 13.4 + 0.6 10.3 +1.7¢ 23.7 +£2.0° 56.54
80 18.0 + 0.9 10.9 + 0.6° 28.9 + 1.4° 62.28°
90 17.9 + 0.3 9.7+ 0.4e 276+06b  64.85°

Y Chl-a, Chl-b, Chl-ab: nong dg (ug/l, trung binh + @5 léch chudn, n = 9) chlorophyll a, chlorophyll b,
va chlorophyll téng sé trong 3 g mau rong thi nghiém duoc tach chlet ¢ 4 °C trong 24 gio
2 Céc chir khac nhau trong clng mét cot thé hién su khéc biét vé mat thong ké o p < 0.05

Véi dung moi acetone, ndng do 80% cua dung méi cho gia tri cuc dai cua ca Chl-a,
Chl-b va Chl-ab. Ti I¢ Chl-a dat 56 — 64% tong lugng chlorophyll trong dung dich. Trong dé,
Chl-a chiém da s6 v&i dung moi aceton 70%; trong khi ¢6 Chl-b chiém da sé véi dung moi
aceton 80 — 90%.

Nhu vy, can cir theo két qua thu nhan duoc, ndng do chlorophyll a, chlorophyll va
tong chlorophyll ciing nhu ti 1é cua ching thay d6i theo loai dung méi va nong do dung mai
sir dung. Acetone l1a dung méi cho tong luong chlorophyll thu nhan dugc cao nhét vai ti Ié
Chl-a/Chl-b kha can bang. Ethanol 1a dung méi cho tong luong chlorophyll thu nhan duoc
thip nhét v6i Chl-a chiém ti & cao. Theo mot s6 nghién ciu trude day (Barrett & Jeffrey,
1964), enzyme chlorophyllase van con giit mot phan hoat tinh & cac nong d6 dung mdi khac
nhau lam cho chlorophyll bi chuyén sang cac dang d¢ong phan khac. Mt khéc, su hoat dong
caa chlorophyll b reductase ciing tao phan tng chuyén chlorophyll b thanh chlorophyll a. C6
thé chinh hoat dong cua hai enzme nay trong qua trinh tach chiét (giai doan ngam, xay mau,
Iuu trix trong cac loai dung mdi ¢ cac nong do khac nhau) da dan dén sy khac biét vé lugng va
ti I¢ chlorophyll thu nhan dugc. Cac nghién ctru vé ciu tao caa chlorophyll cho thay sy khéc
nhau gitra Chlorophyll a va Chlorophyll b 14 tai vi tri C7 ¢ Chlorophyll a 1a nhom methyl (-
CHs) con & Chlorophyll b 1a nhém formyl (-CHO) (Woodward RB, 1960). Nhu d4 biét,
acetone c6 cong thuac phéan tir 1& (CH3),CO; trong khi d6, methanol (CH;OH) va ethanol
(C2HsOH) 1 hai dung moi c6 chira nhém methyl, ethyl (-CH,) va nhém hydroxyl (-OH) rat
dé dang chuyén sang nhom formyl. Mat khac, kha ning hoa tan cua chlorophyll khac nhau
dura trén loai va ti 1é dung mdi khac nhau ciing dan dén su khac biét trong két qua thi nghiém
(bang 1).

Anh hwéng cia thoi gian a dich rong trong dung méi lén lwgng va ti I¢ chlorophyll thu
nhéan dwec sau qua trinh tach chiéet

Cin ctr theo két qua duoc trinh bay ¢ bang 2, ching ti nhan thay c6 sy khéc biét vé
lugng Chl-a va Chl-b thu nhan dugc & céc thoi u dich rong trong dung méi, tuy nhién, su khac
biét 1a khdng qua I6n. Trong khoang thoi gian thir nghiém, su thay doi vé thoi gian a hau nhu
khong dan dén su khéc biét vé& lugng Chl-ab thu nhan duoc (28.5 — 29.1 ug/l). Két qua thyc
nghiém cho thay, véi thoi gian u 1a 20 gio thi ti 1& Chl-a trong dung dich Ia cao nhét (64.7%).
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Mac du, qua thi nghiém nay, chung t6i 48 Xac nhan dugc anh huong cua thoi gian u 1én luong
Chlorophyll thu nhan, véi sy khac bi¢t 4 gio chua du dé theo ddi sy khac biét trong ket qua
thir nghiém mot cach ré rang nhat.

Bang 2: Anh huong cua thoi gian u dich rong trong dung méi Ién lugng Chlorophyll thu nhan
sau khi tach chiét

Thg o cnla®  chkb?  chl-ab? i |2§,0/c0:)h|-a
16.0 17.0+0.8% 116+05* 285+1.0° 59.6°
20.0 185+0.7%  10.1+1.0° 28.6+1.0° 64.7°
24.0 184+0.9%  107+1.0° 29.1+1.7° 63.2°

Y Chl-a, Chl-b, Chl-ab: nong do (ug/l, trung binh + @5 léch chudn, n = 9) chlorophyll a, chIorophyII b,
va chlorophyll téng so trong 3 g mau rong thi nghiém duwoc téch chiét ¢ 4 °C véi dung mdi acetone
nong dg 80%

2) C4c chir khac nhau trong ciing mét cét thé hién sy khac biét vé mdt thong ké ¢ p < 0.05

Anh huéng caa lwgng MgCOs b sung 1én lgng va ti 1é chlorophyll thu nhian dwec sau
qua trinh tach chiet

Bang 3: Anh hudng caa lugng MgCO3 bd sung 1én lugng Chlorophyll thu nhan sau khi téch
chiét

Lwong M?rggc))g bo sung pl—éiﬁng Chl-a? Chl-b? Chl-ab? Ti I?O/C():?I—a
250 7.0 196+08° 120+08° 316+1.2° 62.1°
500 75 210 +0.8° 14413 353+18° 59.4°
700 8.5 17.9+1.0° 87+04° 266+13° 67.4°

Y Chl-a, Chl-b, Chl- ab: nong dg (ug/l, trung binh + dg léch chudn, n = 9) chlorophyll a, chlorophyll b,
va chlorophyll téng so trong 3 g mau rong thi nghiém duwoc téch chiét ¢ 4 °C véi dung mdi acetone
nong dg 80% trong 24 gio
2) Céc chir khac nhau trong cting mét cét thé hién su khac biét vé mat thong ké ¢ p < 0.05

Két qua thi nghiém nay duoc trinh bay trong bang 3. R6 rang, viéc bé sung MgCOs da
¢6 anh huong tich cuc 1én luong Chl-a, Chl-b va Chl-ab thu nhan dwgc. Mau déi ching & day
la mau dugc thir nghiém trong cung diéu kién nhung duoc bé sung MgCOs véi lugng 0.0 mg
(bang 2, thoi gian u 24 gio). Xét vé luong Chl-ab thu nhan dugc, mau dbi chang cho két qua
thap hon so vai viéc ¢ bd sung MgCO3 Vi cac nong do tir 250 — 500 mg (29.1 < 31.6 ug/l).
Tuy nhién, véi mic bd sung cao (700 mg) thi lwong Chl-a, Chl-b, va Chl-ab lai ¢6 sy giam
nhe so v&i mau khong duoc bd sung. Véi lugng bd sung 500 mg MgCOs, lugng Chl-a, Chl-b,
va Chl-ab thu dugc cao nhit. Viéc bd sung ion Mg®* gitip dam bao ion nay ludn ¢ du trong
dung dich, han ché truong hop mat nhan Mg?* trong ciu triic hdéa hoc cia chlorophyll,

Chiing t6i ¢4 tién hanh kiém tra pH dich chlorophyll trudc khi tién hanh do d6 hap thu,
két qua dugc ghi nhan ¢ bang 3. Vi mau d6i chung, pH dich chlorophyll 12 5.5. Theo nhitng
nghién ctu trude day (R. J. Porra, 2002), chlorophyll a va b khi bi acid hoa sé tao thanh
phaeophytins a va b; trong khi d6, & pH kiém vong isocyclic cua chlorophyll a va b s& bi mé
ra va tao thanh rhodochlorins a va b. Nhu vay, viéc kiém soat pH caa dich chlorophyll trong
qua trinh tach chiét va luu giir 14 rat quan trong va cd anh huong rd rét 1én két qua nghién ciu.
Cin ctr theo bang 2, pH 7.0 — 7.5 14 phi hop cho qua trinh tach chiét chlorophyll.

KET LUAN

Thong qua cac két qua thu nhén dugc trong qua trinh nghién cau, ching t6i nhan da
lua chon dugc acetone voi nong do 80% la loai dung moi phu hop cho qui trinh tach chict
chlorophyll tir rong mut (Porphyra. sp). Viéc bé sung Mg®* trong qué trinh téch chiét la cin
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thiét, tuy nhién phai dam bao duy tri pH 7.0 — 7.5 trong dung dich dé tranh khong lam cho
chlorophyll bi chuyén thanh cac dang ddng phan khac trong qué trinh tach chlet Céc két qua
nay la rat quan trong va la nhirng thong tin co ban gilip cho ching tdi cd thé tiép tuc khao sét
danh gia cac yéu t6 khac trong qua trinh tach chiét chlorophyll. Céc nghién ciu tiép theo s&
tiép tuc khao sat anh huong cua thoi gian o véi cac khoang thoi gian khac nhau, khao sét viéc
sir dung dung dich dém phu hop dé duy tri pH, ciing nhu khao sat cac phuong phap pha mang
té bao khac nhau d¢é ting hiéu suat tach chiét.
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