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TOM TAT

Kém 1a nguyén té kim logi chuyén tiép rdt ddac biét vi tinh bén cua n6 khi ¢
trang thai oxi hda Zn*2. Kém la mét nguyén to vi lirong thiét yéu can cho su séng cua
sinh vdt. Kém gidp kiém soat can bang ngi md, phat tin hiéu ngi bao, hé mién dich va
ting truong xwong. Thiéu hut kém 1am gidm an, sinh truong kém, suy yéu hé thang
mién dich. lon kém c6 khd ndng tao phirc chat véi nhiéu chat hitu co nhwe glycine.
Nhiing phizc chadt cia kém Véi glycine khi dwoc sir dung Véi ham heong thich hop thé
hién dac tinh khang khudn va khang nam rat tot. Nghién cizu nay cho thdy véi nong do
0,02% Zn(gly)2.H20 dd ¢6 kha ning khding khuan E. coli ATCC 25922 va ching ndm
mac Trichoderma receive CPK 63 rat hi¢u qua. Két qud nghién cizu la co sé khoa hoc
cho viéc ing dung vao thyc tién cugc song.

Tur khda: Phirc hop kém — glycine, tinh khang khudn, tinh khang nam

ABSTRACT

Zinc is a very special transition metal element because of its stability in the
Zn+2 oxidation state. Zinc is an essential trace element required for the survival of
organisms. Zinc helps control homeostasis, intracellular signaling, the immune
system, and bone growth. Zinc deficiency reduces appetite, poor growth and weakens
the immune system. Zinc ions have the ability to form complexes with many organic
substances such as glycine. Complexes of zinc with glycine used in appropriate
concentrations show excellent antibacterial and antifungal properties. This study has
showed that a concentration of 0.02% Zn(gly)2.H20 is effective against E. coli ATCC
25922 and the mold Trichoderma receive CPK 63. Research results are the scientific
basis for its application in real life.

Keywords: Zinc - glycine complex, antibacterial, antifungal properties.

l. GIOI THIEU Vé mat nay, k&m khong phai 13 mot chat
oxi héa hoic mét chat khir va khéng
tham gia vao chuc nang oxi hoéa khu
trong sinh 1y con nguoi. Qua cac nghién
ciru cua nhiéu nha khoa hoc trén thé
gidi, nguoi ta di biét duoc vai tro cua
k&m 12 mot dudng chat quan trong duoc
quan tdm cua y té cong dong va lam
sang. Cac chuc nang va hoat dong cua
kém  xuit  hién  rong  khap

K&m 1a nguyén t6 kim loai chuyén
tiép, xép & vi tri thir 30 trong bang hé
théng tuan hoan cac nguyén té hoa hoc,
chiém khoang 0,0004% trong luong vo
trai dat. Kém c6 30 eletron va khoi
lugng nguyén tir 65,38. KEm cd mot vo
qui dao electron duoc lap day hoan toan
va hai electron ¢ vo ngoai cung. Vi vay,
kém 12 mot kim loai rat dac biét vi tinh
bén cua né khi ¢ trang théi oxi hoa Zn*2,



trong giai phau hoc, sinh Iy va chuyén
hoa & dong vat cd vi. Khong thé nghi
ngo rang c6 mot co sé trong sinh hoc co
ban cho tat ca nhitng khia canh cua kém
trong suc khoe con nguoi.

K&m gidp kiém soat can bang noi mé,
phat tin hiéu noi bao, hé mién dich va
tang truong xuong. Nhitng yéu té bao
gom ion k&m, cac chat van chuyén k&m,
cac metallothionein, cac metalloenzyme
cia kdm. Thiéu hut kdm dan dén cham
ting truong chiéu cao, ting dé khang
chéng lai cac bénh nhiém trang khi c6
bo sung k&m.

Hda hoc hiru co cua kém trudc tién
xoay quanh su lién quan ciaa kém vai
cau hinh va chtrc ning ctia mot loat cac
enzyme va mot loat cac yéu té phién ma
nhan té bao khac nhau ngay cang dugc
phat hién thém.

Ké&m 1a mot thanh phan thiét yéu cua
nhiéu protein nhu: cic metalloprotein
kém va cac metalloenzyme kém. K&m
tao thanh mot s mudi va hop chit. ZnO
12 mot chat bot mau tréng, la oxit ludng
tinh, hau nhu khong tan trong nudc
nhung hoa tan trong moi truong acid
nhu acid chlohydric: ZnO + 2HCl —
ZnCI2 + H20. ZnSO4 tao nhitng hat
mau xanh nuéc bién, rit d& hoa tan
trong nude, dung dé bd sung kém vao co
thé. Nhitng hop chét ctia kém vé6i nhirng
dang phan tor nho acetate hodc
gluconate. N6 s& tao phtrc chat voi
nhimg chit tao chelate nhu: acid
ethylene diamine tetraacetic (EDTA).
Nhiing chelate véi cac amino acid dudi
dang bisglycinate,
vitamin bé.

la nhiing dang

K&m 1a mot nguyén té vi luong thiét
yéu can cho su sdng cua sinh vat. Kém
tac dong tich cuyc dén kha ning ting
truong, thiéu hut kém 1am giam an, sinh
truang kém, suy yéu hé thong mién dich.

Nhitng phuc chat caa kém véi glycine
khi dugc sir dung & ham lugng thich hop
thé hién dic tinh khang khuan va khang
nam rat tot.

Glycine la mét aminoacid c6 2 nhém
dinh chuc, vira thé hién tinh acid vira thé
hién tinh base, ching c6 kha nang tao
phtrc vai nhiéu ion kim loai chuyén tiép,
maot s6 phirc tao thanh cé hoat tinh sinh
hoc khang khuan, khang nim cao, dong
thoi cling c6 nhitng phac ¢ hoat tinh
xuc tac, dugc ung dung rong réi trong
nhiéu linh vuc nhu: phan vi luong, nng
nghiép, dic biét 1a trong y hoc. Téng
hop phtrc chat cua ion kim loai chuyén
tiép Zn?* voi glycine va bang phuong
phap hoa hoc, hoa 1y xac dinh ciu tao
cia phtc chat va hoat tinh sinh hoc
khang khuan, khang nam.

Su tao phuc cua glycine véi cac ion kim
loai chuyén tiép duoc quyét dinh baoi hai
nhém chiac - COOH va nhém - NH..
Nguyén tir nito & nhdm NH> ¢ kha nang
cho electron dé tao nén mot lién két cho
nhan vai ion kim loai. Trong khi d6 ion H*
cling dé dang tach ra khoéi nhom - COOH
dé tao thanh - COO', nhém nay dé dang
tao thanh mot lién két cong hod tri véi ion
kim loai chuyén tiép théng qua nguyén tu
oxi. Chinh vi vay ma cac aminoacid co
kha ning tao phic chat vong cang 5 canh
bén véi nhiéu ion kim loai.

Trong bai bdo nay chung téi nghién
ctru tong hop phtic chét cua ion kim loai



chuyén tiép Zn?* véi glycine (NHz2 —
CHz — COOH) va nghién ctu kha nang
khang khuan va khang nam caa chung.

II. PHUONG PHAP NGHIEN CUU

Cac hoa chét dugc st dung dé nghién
cau c6 d6 sach PA cua hdng Merck
CHLB Puc ¢6 d6 tinh khiét cao.

Zn(NO3)2.6H20 1a mudi chia ion kim
loai tao phuc.

Glycine (NHz2 — CH2 — COOH) dong vai
tro la ligand tao phuc.

Phé hap thu hdng ngoai cua phuc
dugc do trén may Quang phd hong
ngoai IMPAC 410 — Nicolet — Thuy Si,
thuc nghiém o ngay diéu kién thuong
(25°C va latm), mau dugc ép vién ran
véi KBr.

Khao sat tinh khang khuan, khang
nim cua cac phic tao bai ion kim loai
Zn%* voi glycine ¢ cac nong do khac
nhau tr 0,01 + 1,5%.

Céac ching dem thtr nghiém la chung
vi khuan E.coli ATCC 25922 va chung
nim méc Trichoderma receive CPK 63.

I1l. KET QUA VA THAO LUAN

1. Tong hop phirc Zn(gly)

Toéng hop hidroxit kim loai Zn?*:
Can mot lwong chinh xac mudi
Zn(NO3)2.6H20 @ng véi nong  do
0,01mol kim loai, cho tac dung véi mot
lugong vera da NaOH, thu duoc
Zn(OH)2. Loc rira két taa, siy khd o
nhiét do 50 — 60°C.

Cho Zn(OH): vao céc thuy tinh
100ml, thém tiép 0,02mol glycine,
khudy déu bang may khudy tir & nhiét o
70°C, dén khi dung dich trong sudt.

Dung dich c¢6 mau dac trung cua ion
kim loai. C6 can dung dich dén khi con
5 — 8ml thi ngung gia nhiét, thém
C:HsOH vao, khudy nhe, thiy c6 két
taa tach ra. Loc, ria két tua, siy khd,
sau d6 cho vao binh hat 4am. Phuc thu
duoc tan tot trong nudc, khong tan
trong con tuyét dbi, aceton, dietyete,
CCl4 va CHCls.

Téng hop phuc cua ion Zn%* voi
glycine theo phan ang:

Zn(OH): + 2NHCH.COOH + (n-
2)H20 — Zn(NH2CH2COQO).. nH20

2. Nghién cttu phirc chit Zn(gly):
bing phwong phiap phd hip thu
hdng ngoai

Phirc chat Zn(gly). di téng hop va
phdi tor déu dugc ghi trén may quang
pho hip thu hdng ngoai IMPAC 410 —
Nicolet — Thuy Si, miu duogc ép vién ran
véi KBr.

Dai pho hap thu trong pho hong ngoai
ctia mau phuc chat, so sanh véi pho cua
glycine. Két qua nghién ctu dugc thé
hién trén bang 1.

Phé hap thu hong ngoai cua glycine
c6 dai phd hap thu rong, cuong do trung
binh trong vling 3200 + 2900 cm™. Dai
c6 sd séng 3169,02 cm™ duoc qui gan
cho dao d@ong hod tri cuia nhdm NHs™,
con dai & 2898,58 cm™? ng voi dao
dong hoa tri caa nhém CH (o). Gia tri
o™ ndm ¢ ving séng thap hon nhiéu
s0 V&i vj tri chuan cua v (3400 cm™)
l4 do cO su twong tac gitra nhom NHs*
va nhom COO - trong ion ludng cuc
glycine. Cac dai hap thu & 1609,78 cm!
va 1408,94 cm twong ung voi dao dong



hod tri bat dbi xung va d6i xtng cua

nhém COO ~ (Hinh 1)

Bang 1. Phd hap thu hdng ngoai cia glycine va caa phic chat (cm™)

STT | Hop chét oo Vo0 oS o v
1 | Glycine 1609,78 | 1408,94 | 3169,02 - -
2 | Zn(gly)2.H.0 | 1591,48 | 1393,36 - 3277,35 | 3440,30

So sanh phd hap thu hdng ngoai cua
phirc chat Zn(gly). véi pho caa glycine &
trang thai ty do thi thay rang dai dao dong
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Hinh 2. Phé hap thu hong ngoai cia phirc Zn(gly)2.H.0

bat dbi xtng ctia nhém COO~ (vS°

1609,78 cm™ trong glycine tu do dich
chuyén vé viing 1568,90 + 1602,96 cm™;
con dai dao dong dbi xing cua nhém
COO - dbi xung v°° & 1408,94 cm?
dich chuyén vé ving 1385,92 + 1396,92

cm™. Biéu nay chang to lién két phdi tri
gitra cac ion kim loai véi glycine da
duoc thyc hién qua nguyén tu oxi caa
nhom cacboxyl, 1am lién két C — O bi
yéu di. Mat khac, dai ™ & 3169,02
cm't cua glycine tu do da dich chuyén vé
ving ¢6 s séng cao hon 3171 = 3277
cmt ciia phic chat Zn(Gly),, day la dai
phd dao dong hod tri cia NHz2 (v™*).




Tuy nhién, cac dai nay lai nim & viing c6
s6 song thap hon so vai dai v chuan
(3400 cm™).

Két qua nay chiing to di co su tao
thanh lién két giita ion kim loai kém va
nguyeén ti nito caa glycine. Lién két cho
nhan Zn <N lam giam mat do electron
gitta N — H va lam lién két N — H yéu di.
Nhu vay, glycine 1a phéi tir hai cang, su
phdi tri gitra glycine véi ion Zn%" duoc
thuc hién qua nguyén tir oxi va nito, tao
thanh vong 5 canh twong dbi bén.

Ngoai ra trén pho hong ngoai cia phic
chat Zn?* véi glycine con xuat hién dai hap
thu & khoang 3318,57 + 3440,30 cm, dic
trung cho dao dong hoa tri cia nhém OH -
trong nude. Didu ndy ching to phtc chat
kém glycinate Zn(gly)2.H20 c6 chua
nudce, duoc thé hién trén hinh 2.

3. Nghién cwu tinh khang khuan va
khang nam caa phic Zn(gly)2.H20 va
glycine

Tién hanh nghién cau tinh khéang
khuan, khang nim cua phac kém
glycinate Zn(Gly)..H.O va glycine & cac
nong d6 khac nhau tir 0,01 dén 1,5%.
Cac phép thir duoc thuc hién ¢ diéu kién
thuong 25°C va latm.

Chung vi khuan E.coli ATCC 25922
va chung nam méc Trichoderma receive
CPK 63 dugc dem ra nghién cau thur
nghiém.

Két qua nghién cau hoat tinh khang
khuan chung vi khuan E.coli ATCC
25922 va chang nam maéc Trichoderma
receive CPK 63 cua phtc Zn(gly). va
glycine duoc thé hién trén bang 2.

Phtc Zn(gly).H20 c6 kha nang khang
chung vi khuan E.coli ATCC 25922 va
chung ndm méc Trichoderma receive
CPK 63 ¢ nong d6 0,02% tro Ién rat
hiéu qua.

Bang 2: Hoat tinh khang khuan, khang nam cia phitc Zn(gly)2 va glycine

Tén hod chit | Nong d - Chung loai khu?lll va nam m(’)?
’ E.coli ATCC 25922 | Trichoderma receive CPK 63
1,50% ++++ ++++
1,00% +++ +++
Zn(gly).H20 0,05% ++ ++
0,02% + +
0,01% - -
1,50% - -
1,00% - -
Glycine 0,05% - -
0,02% - -
0,01% - -

Ghi chl: Ddu “+” ¢6 kha néng khdang khuan, khang nam;
Ddu “—” khéng c6 kha néing khang khuan, khang nam.

Ban than glycine khong c6 kha nang
khang chung vi khuan E.coli ATCC
25922 va chang nim mdc Trichoderma

receive CPK 63.
Phuc Zn(gly)2.H20 c6 kha nang
khang chung vi khuan E.coli ATCC



25922 va chang nim méc Trichoderma
receive CPK 63 & nong do 0,02% di cho
thay hiéu qua.

O ndng do phic Zn(gly)2.H20 0,05%
thi kha ning khang khuén, khang nim
t6t hon nhiéu.

Phitc Zn(Gly)2.H20 cé kha nang
khang khuan va khang nam rat tét 1a do
phtic chat nay cd kha ning ngin can va
trc ché qué trinh van chuyén oxi téi cac
té bao cua vi khuan E.coli va nam mdc,
lam cho ching khéong thé sinh truong va
phét tién binh thuong duogc, din tgi bi
tiéu diét.

Két qua nghién ctru di mé ra trién
vong, tng dung phuc kém glycinate
Zn(Gly)2.H20 vao qua trinh diét nhirng
chung loai vi khuan va nim méc c6 hai
VoI néng d06 0,02%.

IV. KET LUAN

Pi téng hop duoc phuc kém
glycinate Zn(gly)2.H20.

ba xac dinh dugc sy tao phuc gitra
cac ion kim loai Zn%* vaéi glycine bang
lien két phdi tri véi glycine théng qua
nguyeén tir oxi va nito.

Nghién cuu kha nang khang ching vi
khuan E.coli ATCC 25922 va chung
nam méc Trichoderma receive CPK 63
cua kém glycinate Zn(gly)2.H.0 véi
nong d6 0,02% c6 hiéu qua tiéu diét vi
khuan va nAim méc rd rét.

Ban than glycine khdng c6 kha nang
khang khuan va khang nam.

Két qua nghién ctru 1a co sé khoa hoc
cho viéc w@ng dung phtc chat
Zn(gly)2.H20 vao trong cac qua trinh
tiéu diét nhitng mam bénh gay hai rat
hiéu qua.
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