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NGHIEN CUU TRICH LY VA TINH SACH MIMOSIN TU CAY MAC CO
STUDY ON EXTRACTION AND PURIFICATION OF MIMOSINE
FROM SENSITIVE PLANT (Mimosa pudica L.)

Phan Thanh Long, Déng Thi Anh Dao, Nguyén Thi Xudn Dai
Truong Pai hoc Bach Khoa - BPai hoc Quoc Gia TPHCM

TOM TAT

Loai thuc vat Mimosa pudica L. ho Mimosaceae chira nhiéu hop chét sinh hoc ¢6 lgi cho co thé,
trong d6 mimosin rat c¢é y nghia vé dwoc hoc. Viéc trich ly, thu nhdn mimosin ttr cdy méc c& dé (ng
dung vao céc nganh khoa hoc khac la viéc lam cén thiét. Trong nghién ctru nay, ching toi nghién ctru
trich ly va tinh sach mimosin tir cdy méc c&. Nguyén liéu dwoc chédn & 100°C trong 3 phat. Qua trinh
trich ly dwoc thuc hién véi dung méi HCI 0,2N, pH = 2, ti 1é nguyén liéu (g) : dung méi (ml) la 1:22, &
nhiét dé 52°C trong thoi gian 50 phut, dat hiéu suat 84,36%. Thuc hién tinh sach mimosin bang
phuong phap sac ky cot trao doi ion dat dé tinh sach 62,86%, hiéu suét thu héi sau khi qua cét a
93,24%. Ché phdm mimosin thu dwoc bén trong diéu kién bdo quén lanh 5°C, khdéng cé anh sang.

Tw khéa: trich ly, tinh sach, mimosine, cay méc c&.
ABSTRACT

Mimosa pudica L. (Mimosaceae) contains a lot of good biological compounds for human body of
which mimosine is useful for medicine. In this study, we extracted mimosine from sensitive plant and
purified. The materials were dipped into boiling water for 3 minutes. Then we were extracted in HCI
solution 0,2N pH=2, the ratio of material (g):solvent (ml) was 1:22, the temperature was 52°C, the time
was 50 minutes, and the yield was 84.36%. The mimosine solution was purified by ion exchange
column chromatography to 62.86% level, the yield was 93.24%. The mimosine was preserved at 5°C
in a dark place.

I. GIOI THIEU 2.1 Nguyén vat liéu
~ Nghién ctru thanh phan (mg dung cc hop Cay mic ¢ c6 do tudi 6 — 8 thang, cao
chat chira trong cay mac ¢& da dugc nhiéu tac khoang 30cm, dugc thu hai tai quan Binh Tan,
gia quan tam [1-4]. thanh pho HO Chi Minh.
Trong linh vyc thyc pham, thdo moc Chit chuin L-mimosin dwugc mua tir
duoc s dung nhu mot loai thyc pham chirc héng Merck My.

ning. Trong y hoc, cac thanh phan cia ching

cling dang dwoc nghién ciru va ung dung rat 2.2 Phuong phip nghién citu

phé bién. Céc loai dugc pham tir thao mdc dang 2.2.1 Xdc dinh dp tfm: S‘?iy t6i khdi luong
rat dugc wa chudng. khong doi trén may do am hong ngoai Scantex.

Cay mic ¢ chira nhiéu hop chat sinh hoc 2.2.2 Cac phwong phdp xdc dinh ham lwong
¢6 1oi cho co thé, trong d6 mimosin rat co y mimosin
nghia vé dugc hoc. Mimosin ¢6 thé ding lam
thudc khang té bao ung thu phat trién, thudc sat
trung ngoai da, hodc lam héa chat khir trung )
thiét bi... Dya vao sy tao mau vang cia muoi

A . , L diazonium cua p-nitroanilin va mimosin. Chuén
Trong nghién cau nay, chdng toi khao bi dung dich:

sat mot sb diéu kién cua qué trinh trich ly
mimosin va tinh sach mimosin. - Dung dich p-nitroanilin 0,05% (w/v) (dung
. 3 X ] dich B): hoa tan 50mg p-nitroanilin bang
II\:G” I%UNYCI:EgULIEU VA PHUONG PHAP 5ml methanol va dinh mic dén 100 ml bang
dung dich H3PO, 0,033M.

1. Xdc dinh ham hrong mimosin bang phwong
phap so mau quang phé hap thu [1]
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- Dung dich NaNO, 0,1% (w/v) (dung dich C:
lam ting cuong dd mau vang cua dung
dich): hoa tan 0,1g NaNO, trong 100 ml
nudc cét.

- Thudc thir diazo h6a p-nitroanilin (thudc thir
D): trdn dong thé tich dung dich B va dung
dich C.

- Dung dich dém phosphat 0,2M; pH 7(diéu
chinh pH cua dung dich).

> Cach 1ap dudng chuan

Pha cic dung dich mimosin chuan c6
nong do tr 0-10 uM, do & budc song A = 400
nm.

Puong chuan Mimosine

08

05 7 y=0.04602x-0.00547

R? = 0.99879
04

03 o

0.2 A

Do hiap thu(A)

0.1 A

Néng d6é Mimosine(jLM/L)

Hinh 1. Puwong chudn mimosin

2.2.3 Khdo sdt cdc diéu kién chiét xuat, tinh
ché mimosin.

1. Xdc dinh ham lwong mimosin trong nguyén
ligu

Lidy 10g nguyén liéu mic c& da duoc
chan & 100°C trong 3 phut, nghién nhoé cho vao
erlen, sau d6 cho 200 ml dung mdi HCI 0,2N
vao va trich ly ¢ diéu kién nhiét do 50°C, thoi
gian 60 phat, pH=2. Sau d6, gan lay dich trich,
tiép theo cho thém HCI 0,2N mg¢i vao, diéu
chinh pH=2 bing dung dich dém va trich dén
khi khéng con mimosin dugc xac dinh bang sic
ky gidy. Phan tich toan bo dich trich thu dwogc
dé xac dinh ham lugng mimosin téng bang
phuong phap hip thu quang pho UV-Vis.

2. Khao sdt 1 s6 yéu to anh huong do bén ciia
mimosin

e Anh hudng cua nhiét do

Pha cac dung dich mimosin chuan c6
nong do nhu nhau 8 uM/I.
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Dit cac mimosin chuan trén vao bé diéu
nhiét véi nhiét do diéu chinh lan luot la 30, 40,
50, 60, 70, 80, 90, 100°C. Sau 2h, phan tich xac
dinh néng d6 mimosin bang phuwong phap hap
phu quang pho UV.

e Anh huéng cua pH

Pha céc dung dich mimosin chuan vao
cdc dung dich dém cé pH tir 1,59 sao cho
nong d6 mimosin nhu nhau 8 uM/1 va dat ¢
nhiét d6 phong. Sau 12h, xac dinh nong do
mimosin bién d6i bang bang phwong phap hip
thu quang pho UV

3. Khado sat anh hwéng cia cdc thong so trich ly
den hiéu suat trich [y mimosin

a. Anh hwéng ciia cac ché do xir Iy nhiét dén
hiéu suat trich Iy mimosin

Thi nghiém nay, nguyén liéu dugc xir ly
nhiét vai cac ché do sau:

- Hip & nhiét d6 60°C, thoi gian 30 phit.
- Séy ¢ nhiét do 60°C, thoi gian 30 phut.

- Chan ¢ nhiét d6 100°C, thoi gian 3 phut.
- Khong xur ly.

Nguyén liéu sau khi xir Iy nhiét xong
dugc trich ly véi céc thong sé cb dinh sau:
200ml dung mdi HCI 0,2N; pH=2; ti 1¢ nguyén
liéu (g):dung mdi (ml):1:20; nhiét d6 50°C; thoi
gian trich:60 phat. Xac dinh ham luong
mimosin bang phuong phdp hip phu quang
phd UV

b. Anh hwéng ciia cac hé dung méi trich ly dén
hiéu suat trich Iy mimosin

Liy 10g nguyén liéu cdy mic c& da duoc
cho vao erlen, sau d6 cho 200 ml dung moéi vao
va trich ly ¢ 50°C, thoi gian 60 phut, pH = 2.
Céc hé dung moéi khao sat 1an luot 1a: methanol
(40, 50, 60%uV/v), ethanol (40, 50, 60, 70%V/v),
HCI (0,1N; 0,2N; 0,3N), nudc. Xac dinh ham
lwong mimosin bang phuong phap hip phu
quang pho UV.

c. Anh huong ti 1¢ nguyén ligu (g) : dung moi
(ml) dén hiéu sudt trich Iy.

V6i mdi mau thi nghiém ching toi ¢
dinh céc thong s6 200ml dung mdi HCI 0,2N,
pH= 2, nhiét dd 50°C, thoi gian 60 phut. Chlng
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t0i khao sat cac ti I¢ nguyén liu (g) : dung moi
(ml) lan lwot 1a: 1:12; 1:16; 1:20; 1:24; 1:28.
Xac dinh ham luwong mimosin bang phuong
phép hap phu quang phé UV.

d. Anh hudng nhiét d¢ va thoi gian dén hiéu
sudt trich ly.

Vé6i méi mau thi nghiém, ching t6i ¢
dinh céc théng sé 200ml dung mdi HCI 0,2N,
pH = 2, ti I¢ nguyén liéu (g) : dung moi (ml) la:
1:20. Chlng tdi thay doi dong thoi nhiét do va
thoi gian trich ly vai céc gié tri lan luot 13 thoi
gian trich ly (30 phat, 60 phat, 90 phuat, 120
phiit), nhiét do trich ly (30°C, 50°C, 70°C). X4c
dinh ham lugng mimosin bang phwong phap
hap phu quang phé UV.

f. T6i wu héa hiéu sudt trich ly

Chung ti chon t6i wu hoa thuc nghiém
bang phuong phap duong déc nhat Nhu vay,
cac yéu to nghién ciru ¢6 gid tri toi wu 1a: Ti 18
nguyén liéu (g) : dung mdi (ml) : 1:20 (9,29
nguyén liéu véi 200ml dung moi), nhiét @6 trich
ly: 52°C, thoi gian trich ly: 50 pht.

4. Phirong phdp tinh ché mimosin
a. Nghién cuu tinh sach mimosin

§& dung cot trao ddi ion, voi hat nhua
trao doi Dowex 50x4 290-400mesh dang H+,
kich thudc cot 7x80cm dé tinh sach mimosin.

Dich dem chay sic ky 1a dung dich trich
ly véi diéu kién téi uu ¢ trén. Liy 10ml dich
trich cho qua cot sic ky van téc 0,6 ml/phut.
Cho 15ml nudc cat chay qua cot dé 16i cubn cac
hop chét hydratcacbon, protein,...Sau d6, cho
18ml dung dich ethanol 80%v/v chay qua cot dé
16i cuén hop chit polyphenol. Tiép tuc cho 15ml
nudc cat qua cot nham rira sach ethanol. Cudi
cuing, cho 18ml NH,OH dé rira giai mimosin da
duoc hép thu trén cot.

Dung dich rira giai ra khoi cot bat dau
dugc thu nhan khi dung dich NH4,OH cho vao
xudng cach day cot 1 cm va duoc thu vao cac
éng nghiém da dugc danh dau, sao cho mdi
tube s€ hung dugc 1,5 ml dung dich rira giai.
Céc tube nay dugc dem di phan tich bing
phuong phép quang ph6 hap thu trén thiét bi so
mau UV — vis (Genesys - 6) dé xac dinh ham
luong mimosin, tir d6 xac dinh do tinh sach va
hiéu sudt thu hoi.
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e Phuong phap dinh tinh mirc d6 tinh sach
bang quang phd hip thu: quét phd dung dich
chuan mimosin va cic dung dich miu trudc
tinh sach va sau tinh sach tir budc song 200-
800nm, budc nhay n=2nm

e Hiéu suat thu hoi sau khi qua cot:
H (%)= Zmimosin céc phan doan x 100

2mimosin trudc khi qua cot

e Do tinh sach

X (9%) =
m2
v' my: khéi lwong mimosin trong V ml mau
(mg).
v o my: tong khéi luong chat kho trong V ml
mau (mg).
_ Cac sb liéu duge xir ly thong ké bang
phan mém Statgraphics 3.0.
b. Nghién ciru bio qudn ché pham
tién hanh luu miu & cc diéu kién t°
phong c6 anh sang, t© phong khdng anh séng, t°
=5°C khong 4nh séng, v6i thoi gian 2,4,6 tuan.
Sau d6 xac dinh bang phuong phap hap thu
quang pho UV.
I11. KET QUA NGHIEN CUU
3.1 Khao sit 1 s6 yéu t6 anh huwéng dd bén
ctiia mimosin

3.1.1 Khdo sat anh hwong ciia nhiét do

Anh hudéng clda nhié &

10 4

gl RINIRININ H[Ic.

Ban 30 40 580 60 70 80 60 100
dau Nhié d6( °C)

Misg &7 (ML)

Hinh 2. Biéu do khdo sat anh hirong ciia nhiét
do den do béen cua mimosin

Nhiét do xur 1y cang ting thi nong do
mimosin giam cang manh. O nhiét do 30, 40,
50°C sau 2 gio xu ly thi ndng d6 mimosin giam
khong déng ké. Tuy nhién, nhiét o xir Iy I6n
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hon 60°C thi nong d6 mimosin giam manh. O
60°C thi sau 2 gio ndng d6 mimosin giam con
7,766 + 0,001 (uM/l). G 90°C thi ndéng do
mimosin con lai 1a 1,543 + 0,831 (uM/I) giam
80,713% va ¢ 100°C nong do mimosin con lai
14 0,432 £ 0,059 (uM/I) giam 94,600%.

Diéu nay c6 thé giai thich: do mimosin
cé chtra nhdm amin nén sé¢ bi phan huay boi
nhiét d6. Khi nhiét do xir ly cang cao sé lam
cho mimosin bi phén hay cang manh do d6
nong d¢6 mimosin giam cang nhanh.

Tir két qua trén, ching tdi c6 thé két luan
rang & khoang nhiét ¢6 60°C thi mimosin bién
d6i phan hay manh. Do d6, chang t6i chon
nhiét do trich ly mimosin khoang 50°C.

3.1.2 Khdo sat dnh hwong ciia pH

Anh hwéng caa pH
B4
n
= 8
~ —
= i —
o 78 M M
=
d
e 72
£
£
o 68
=
f=23
S 64
=
=
]
[ I I O I T B = T - T R = B R
g Mo mo wo o gt o W o wmo
2 pH

Hinh 3. Biéu do khdo sat anh hwong cia pH
den do béen cua mimosin.

Nong d6 mimosin giam khong dang ké &
cac méi truong c6 pH tir 1,5- 3 va 7-7,5. pH tur
3,5-4,5 nong dd mimosin giam manh va thap
nhét tai 4,5. pH trung tinh thi ndng ¢6 mimosin
giam nhe. pH cang bazo thi ndng d6 mimosin
giam manh

o K&t luan: Tur két qua trén cho thay mimosin
bén trong méi treong acid (pH 1,5-3) va trung
tinh 7-7,5

3.2 Khao sat thanh phan nguyén li¢u

Bang 1. g dm va mimosin cua nguyén liéu

Chi tiéu Gia tri
Do am 77,17%/nl
Ham lugng mimosin | 3,51% ham luong
chét khd
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3.3 Khio sat énh huéng cia cic thong sb
trich ly mimosin dén hi¢u suat trich ly.
3.3.1 Anh huéng ciia cic ché dp xii Iy nhiét
dén hiéu sudt trich ly mimosin

Do do, chung t6i chon ché d xu Iy nhiét:
chan 100°C véi thoi gian 3 pht cho céc qua
trinh nghién ctu trich ly Mimosin.

Anh hwéng clia ché d xv Iy nhiét

100

uét trich ly (%)

Higu's

20

0

Hép séy Chan Khong xir ly

Hinh 4. biéu d6 biéu dién anh hiong ciia cac ché
do xar ly nhiét den hiéu suat trich ly mimosin.

33.2 Anh huwdng ciia cdc h¢ dung méi trich ly
dén hiéu sudt trich ly

Anh hwéng cac loai dung moi

100

80

60 -

40 -

Higu sut trich ly (%)

20

HCI 0,1N HCl 0,2N HCl 0,3N

Loai dung m i

Nuwéc

Hinh 5. biéu do biéu dién anh huéng cua cac
loai dung maoi den higu suat trich ly.

Trong hé dung mdi ethanol, methanol
mimosine duoc trich ly khong dang ké hiéu
sudt trich ly mimosin khi sa dung dung moi
nuoc 12 49,69 + 0,593%. hiéu suit trich ly
mimosin khi st dung dung méi HCI dat gid tri
cao nhat 1a 78,56 + 0,242% tai nong d6 0,2N.
Khi tang nong d6 HCI tir 0,1N -> 0,2N thi hi¢u
suét trich ly tang tir 75,32 + 0,523% dén 78,56
+ 0,342%. Nhung khi tang tir 0,2N dén 0,3N
thi hiéu suét trich ly giam tr 78,56 + 0,34%
dén 78,29 + 0,367%. Do do, ching t6i chon
HCI 0,2N lam dung méi trich ly mimosin.
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3.3.4 Khdo sdt anh huéng ti 1¢ nguyén li¢u
(g): dung méi (ml) den higu suat trich ly
mimosin.

Anh huong ti 18 nguyén iéu : dung moi

40
20

112 116 120 124 128

Higu sudt trich ly (%)
P
2

Ti 1& nguyén liéu (g): dung méi (ml)

Hinh 6. biéu do biéu dién dnh huong cua ti 1¢
nguyén liéu : dung méi den hiéu suat trich ly

Khi luong dung mdi st dung nhiéu hon
so voi lugng nguyén liéu thi hiéu suét trich ly
tang, tuy nhién khi d. Ti & 1:12 va 1:16 hiéu
sudt trich ly lan luot 1a 52,34 + 0,575% va
65,00 + 0,238 % thap hon nhiéu so véi ti 18
1:20 (hiéu suat 78,12 + 0,154%). Do céc ti lé
1:20 (78,12 + 0,154 %); 1:24 (80,13 + 0,973
%); 1:28 (81,55 + 0,452 %) thi cc hiéu suat
trich ly tang khong dang ké . Do do, chiing toi
chon ti 16 1:20 cho céc nghién ctu tiép theo
nham tang hiéu qua kinh té.

3.3.5 Khdo sdat anh hwong nhi¢t do va thoi
gian dén hi¢u suat trich ly mimosin

Anh hwong cua nhigt do va thoi gian

B 300C

8 500C

Higu sudt trich ly (%)

5888883388

0700

30 60 920 120
Thoi gian (phaf

Hinh 7. biéu do biéu dién dnh hwong cua nhiét
do va thoi gian trich den hiéu suat trich ly.

Nhiét do trich ly 30°C: khi thoi gian trich
ly tang thi hiéu suat trich ly mimosin ting. thoi
gian trich 30 phut thi hiéu suét trich ly Ia 39,44
+ 0,850% va thoi gian trich 120 phat thi hi¢u
suit trich ly 12 69,21 + 0,445%. nhiét d6 trich ly
50°C: khi thoi gian trich ly 30 phat dén 60 phut
thi hiéu suat trich ly ting tr 56,12 = 0,909%
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dén 79,54 £ 0,225%, nhung tr 60 phat dén
120 phat thi hiéu suét trich ly giam dan. hiéu
suat dat cao nhat & 60 phut 1a 79,54 + 0,225%.
nhiét do trich ly 70°C: khi thoi gian trich ly
tang tir 30 phat dén 120 phut thi hiéu suat trich
ly dat tr 74,75 £ 0,34% dén 49,97 + 0,749%.

Do d6, ching t6i chon nhiét d6 trich la
50°C va thoi gian trich 1a 60 phut.

Diéu nay c6 thé giai thich: Khi nhiét do
tang, cac phan tr tro nén linh dong hon va lam
tang téc d0 khuéch tan giir cac pha va do d6
hiéu suét trich ly tang. Tuy nhién, nhiét d6 qué
cao thi ph&n t¢ mimosin bi phan huy lam cho
hiéu suat trich ly giam Ngoai ra, cung véi su
anh huong cua nhiét dg, thoi gian trich cang dai
thi ham Iuong mimosin bi phan huy cang cao
nén hiéu sui t trich ly ciing giam.

3.4 T6i wu héa qua trinh trich ly mimosin

Tur nhitng yéu té khao sat so bo & trén |
ching tdi nhan thiy c6 3 yéu té chinh anh
huéng nhiéu dén hiéu suat trich ly mimosin 1a
ti 1€ nguyén li¢u (g) : dung mdi (ml), nhiét do
va thoi gian. Do do, chiing t6i tién hanh téi wu
héa qua trinh trich ly vai 3 yéu té nay bang quy
hoach thuc nghiém toan phan 3 yéu té véi cac
yéu té khao sat 1a Z;: ti 1& nguyén liéu : dung
moi (g/ml), Z,: nhiét do (°C), Zz: thoi gian
(phat)

Phuong trinh hdi quy:
yN=76,1675-2,475x%,+0,95%,—2,01x3—1,2875X,X3

3.5 Nghién ctru tinh sach mimosin

Khao sat qua trinh sac ky cét
0.35
= 0.30
= —
g —
E o025 —
P
<=
2 020 e
E
£ o015 —
=
5
5 o010 — e
g
T o005 — — {
0.00 HEL, r - r r r r r |_|
1 2 3 4 5 6 7 8 9 10 11 12
Phan doan

Hinh 8. biéu do biéu dién ham lrong mimosin
theo cac phan doan thu dwoc sau khi qua sac ky
cot trao doi ion

Tir phan doan 1 d&én phan doan 4 ham
lwong mimosin thu dugc ting dan va dat gia tri
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cao nhét tai phan doan 4 1a 0,290 (mg/ml). Tir
phan doan 4 dén phan doan 12 ham luong
mimosin giam dan va giam tir 0,290 (mg/ml)
dén 0,002 (mg/ml). Tap hop cac phan doan lai
cho vao lo 20 ml, sau d6 dem c6 dac béng cach
tién hanh say bay hoi dung méi o diéu kién
chan khong & 40°C, 4p suat chan khong 80 KPa
cho dén khi con 1 ml. Sau d6, bao quan mau &
diéu kién thich hop.

e K&t qua phan tich dich trich mimosin bang
phuong phap quang pho hap thu

Quét phd ca ba dung dich  mimosin
chuan (ImM), dung dich mimosin trugc khi
qua cot sac ky ky trao d6i ion va dich mimosin
sau khi qua cot tir bugc séng 200 ¢én 800 nm
trén may Varian UV — Vis Cary 50 Conc. két
gua duoC nhu sau:

3.0

= dich mimos ne cha qua cot
= dich mimosine qua cct
2.5+ =dict mimesine chuan 1
—dict acid 4CI 005N

=

T T T T T 1
200 300 400 500 600 700 800
Wavelength (nm)

Hinh 9: phé UV ciia cdc dung dich mimosin

Sau khi qua cot, hiéu suét thu hodi dat
93,24%, d9 tinh sach dat 62,86%. Diéu nay cho
thay trong dung dich mimosin con 13n 1 sb
thanh phan khac.

Trong cac diéu kién luu mau thi lvu mau
trong dieu kién khong c6 anh sang & nhiét do
lanh 5°C thi ham lugng mimosin giam it nhat.

Do mimosin nhay cam véi anh sang nén
khi dé &nh sang chiéu vao s& lam cho mimosin
bi phén hay nén ham luogng mimosin giam
theo thoi gian bao quan . Nhiét d6 lanh cling
gop phan 1am giam sy phan hay mimosin nén
ham luong mimosin giam it theo thoi gian khi
bao quan nhiét d6 lanh.

IV. KET LUAN

Hiéu suat trich ly mimosin dat 84,36%
khi nguyén liéu dugc chan ¢ 100°C trong3 phit,
sau d6 dem trich véi dung moéi HC1 0,2N; pH=2;
ti 1€ nguyén li¢u(g):dung moi(ml) 1a 0,046; nhiét
dd 52 °C trong 50 phdt.

Mimosin dugc tinh sach bing phuong
phéap sac ky cdt trao doi ion dat do tinh sach
62,86%.

. Dung dich mimosin thu dugc bén trong
diéu kién bio quan lanh 5°C, khong cé anh
sang.
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