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Tom tat: Polyme gbc guanidine cho thay c6 trién vong I&n dé phat trién cac loai ché phdm méi co tinh
diét khuan (rng dung cho bao quan néng san. Nghién ctru nay tién hanh khéo sat kha ning
diét cac vi sinh vat gay bénh thuc phdm cuta polyme gbc guanidine la Polyhexamethylene
Guanidine (PHMG) bang phuwong phap khuéch tan dia thach va danh gia tac dong cla
PHMG I&n ty & théi hdng, ham Iwong chéat khd téng s, kha nang nhiém cac vi sinh vat va
chét lwong cdm quan clia mang tay trong qua trinh bao quan. Két qua thu dwoc, dung dich
chtra PHMG khéng c6 kha nang tiéu diét hai chiing vi khudn Samonella enterica HT00007
va Listeria monecytogenes & cac ndng dd dwoc khao sat. Tuy nhién lai c6 kha nang tiéu diét
hai chiing vi khuan E. coli LMG 2093 va Bacillus cereus ATCC 24579 & nbng dd tinh theo
ham lwgng PHMG tr 2 mg/l tré 1én, va Staphylococcus aureus ATCC 35984 & ndng do tir
3 mg/l. Hiéu qua bado quan mang tay ciing da dwoc chirng minh 14 tét nhat khi x& ly mang
bang PHMG & ham lwong 3mg/l, nhiét do bao quan 10°C, van gitr dwoc chat lwong mang
tay sau 25 ngay bdo quan, kéo dai hon so véi cong thirc khdong xi ly ché pham 10 ngay.

T khoéa: Polyme gbéc guanidine, Polyhexamethylene Guanidine (PHMG), diét khuén, bao quan,
mang tay.

Abstract: Guanidine-based polymers show great promise for the development of new bactericidal
inoculants for use in agricultural preservation. This study investigated the antimicrobial
ability of guanidine-based polymers Polyhexamethylene Guanidine (PHMG) by agar disk
diffusion method and evaluated the effect of PHMG on spoilage rate, total sugar content, the
potential for contamination with microorganisms and sensory quality of asparagus during
storage. The result shows that the solution containing PHMG had not destroyed two strains
of bacteria Samonella enterica HT0O0007 and Listeria monecytogenes at investigated
concentrations. However, it had destroyed two strains of E. coli LMG 2093 and Bacillus
cereus ATCC 24579 at a PHMG concentration of 2 mg/l or more, and Staphylococcus
aureus ATCC 35984 at a concentration of 3 mg/l or more. The effectiveness of asparagus
storage has also been shown to be the best when treating asparagus with PHMG 3 mg/l, a
storage temperature of 10°C, the quality of asparagus is maintained after 25 days of
storage, which is longer than the asparagus does not handle PHMG for 10 days.

Keywords: Guanidine-based polymers, Polyhexamethylene Guanidine (PHMG), antimicrobial,
asparagus.
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1. MO

NOng san dé bi hu hong trong qua trinh luu
git va van chuyén do nhiéu nguyén nhan nhu:
hoat dong trao ddi chat, con tring, vi sinh vat,
nhiét do, do am, ton thuong co hoc..., diéu
ndy gay nén ton that sau thu hoach. Nghién
ctru dé kéo dai thoi gian bao quan va dam bao
chét lugng caa ndng san 1a van dé luén duogc
quan tam. Hién nay, nhiéu phuong phép bao
quan ndng san tir don gian dén hién dai da
duoc ung dung va phét trién rong rai gom:
phuong phap vat ly (Iam khd, sir dung nhiét
d6, st dung buc xa, hat chan khéng, dong
dién cao tan, siéu am, loc thanh tring...);
phuong phéap héa hoc (hda chat wc ché hay
tiéu diét vi sinh vat nhu SO,, COy, nitrat, nitrit,
axit sorbic, axit benzoic, axit acetic...; cac
chat chéng oxy hoa...) [1, 2]. Tuy tung loai
thuc phdm va muc dich sir dung ma s& &p
dung cac phuong phap bao quan khac nhau,
hoic két hop gitra cac phuong phap véi nhau
dé c6 hiéu qua bao quan tt nhat. Trong sb cac
phuong phép néu trén thi phuong phap hoa
hoc luon dugc danh gia 1a phuong phap cho
hiéu qua nhanh va tét nhét, chinh vi vay, viéc
nghién ciru phat trién thém cac loai hoa chat
dung cho bao quan thuc pham cé hiéu qua cao
va an toan véi nguoi tiéu dung la mot trong
nhirng hudng nghién ciru dugc quan tam.

Cac polyme duya trén guanidine cho thy c6
trién vong I6n dé phét trién cac vat liéu mai
c6 tinh chat diét khuan tng dung cho bao
quan ndng san. Phé hoat dong diét khuan caa
ché phiam chira mubi cao phan ti goc
guanidine rat rong. Ngay ca khi nong do thap,
ché pham da to ra ¢ hiéu qua véi vi khuan
gram &m va duong, vi trung lao, virus AlD,
virus cam H5NI...., cac loai nAm mdc. Kha
nang diét khuan rong cua ché pham co6 duogc
nho ton tai cadc nhanh lip lai nhém chuc
guanidine - 1a khai ngudn hoat tinh cua cac

loai thudc khang sinh tu nhién hay nhan tao.
Ban than phan tir guanidine khong phai 1a chat
oxy hoa, didu d6 dam bao tinh uu viét cua
chat diét khuan chira guanidine so véi c4c san
pham khéc. Nhiing nghién ctru danh gia mot
vai nam gin day vé doc t6 cua cac loai ché
pham diét khuan hién c6 trén thé gioi da chi ra
rang theo cac tiéu chi vé hiéu qua, doc tb, kha
nang vé nguyeén liéu, kha nang cong nghé, tinh
an toan mai truong san xuit, cac tinh chat hoa
- ly thi cac polyme gbc guanidine duoc xem 1
nhiing ché pham khéng sinh vat c6 trién vong
nhét [3, 4, 5, 6].

O Viét Nam, nhitng nam gan ddy c6 nhiéu loai
rau ngoai du nhap vao Viét Nam da dugc nhéan
giong, lai tao, trong thir va thich nghi dugc
v6i didu kién khi hau & Viét Nam. Trong do,
c6 nhiéu loai rau mang lai hiéu qua kinh té
cao nhu: mang tay, rau bina (cai bd xoi, rau
chan vit), cay gia vi wasabi... Trong nghién
cuau chung toi lya chon mang tay la loai ndbng
san ¢6 san lwong 16n va gié tri kinh té cao &
Viét Nam dé tién hanh bao quan thar nghiém
bang ché pham chua polyme diét khuan gdc
guanidine sau khi khao sat kha nang diét
khuan caa polyme nay vaoi mot sé vi sinh vat
gay bénh thyc pham dé tao tién dé phat trién
dua loai ché pham nay vao su dung rong réi
trong ndng nghiép, thuc pham.

2. NGUYEN VAT LIEU VA PHUONG PHAP
NGHIEN CclU

2.1. Nguyén vat liéu

Polyme diét khuan mudi cao phan tir
Polyhexamethylene Guanidine (PHMG) san
pham thuong mai, dang rin mau tring phan
phdi boi Cong ty C6 phan Khoa hoc Cong
nghé Metech Vietnam.
= Vi sinh vat sit dung cho nghién ctru dugc
ldy gidng chuan ¢ phong thi nghiém vi sinh
vat cua Pai hoc Louvain La Neuve - Cong
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hoa Phap gdm c6: Esherichia coli LMG 2093,
Samonella enterica HT00007, Bacillus cereus
ATCC 24579, Staphylococcus aureus ATCC
35984, Listeria monocytogenes.

= Sir dung moi truong Luria-Bertani (LB) dé
nudi cay vi sinh vat:

— Thanh phan méi truong LB long gom:
Pepton 10 g/I; NaCl 5 (g/l); cao nim men
5 (g/1).

— Thanh phan méi truong LB rin twong tu
moi truong long va thém agar 15 (g/l).

= Ming tay: St dung la giéng mang tiy xanh
duoc thu hoach & x& Hong Thai, huyén Phi
Xuyén (Ha Nbi) c6 chat luong tét sau thu
hoach, mang tay khong bi bam, giap dau ngon,
khong bi thdi hong. Sau khi thu hoach mang
dugc bao quan bang cach boc gidy bao va dat
trong thiing xép dé bao quan mang dugc tuoi
hon, bao quan dé dang hon.

2.2. Phwong phap duc 16 thach

Kha ning khang cac vi khuan gay bénh duoc
x4c dinh theo phuong phap duc 156 thach [7]:
Dung dau con da khir tring c6 duong kinh 1a
6 mm, 4n sau vao mat thach rdi Iy phan thach
dé tao 15 thach bang que cdy. Tir do day cua
mai truong thach va duong kinh 16 thach xac
dinh dugc thé tich 15 thach dé cho dich cudng
nim vao moi truong da co vi sinh vat gay
bénh. Tinh khang khuan duoc biéu hién bang
duong kinh vong khang khuan (D - d) quanh
miéng 16 thach:

0 mm <(D —d)< 5 mm: tinh khang yéu;

5 mm < (D —d)<10 mm: tinh khang trung binh;
(D —d) > 10 mm: tinh khang manh.

Trong d6: D duong kinh ngoai vong khéang

sinh vat gay bénh cua PHMG.

= Yéu té phi thi nghiém: méi trudng nudi cay
LB, gidng vi sinh vat;

= Yéu t6 thi nghiém: nong d6 PHMG: 1; 2;
3; 4; 5 (mg/l);

= Cac chi tiéu theo ddi: kich thudc duong
kinh vong khang khuan.

Thi nghiém 2: Xac dinh hiéu qua bdo quan
mang tay cua PHMG

Mang tay sau thu hoach s€ duoc rtra sach
bang nudc may, dé rao nudc. Trong qua trinh
rra mang phai ra nhe nhang va hong kho
bang cac dung khin gidy tham nhé nhe tranh
lam mang bi bam dap. Tién hanh bd tri thi
nghi¢m nhu sau:

= Yéu t6 phi thi nghiém: nhiét d6 bao quan;

= Yéu t6 thi nghiém: Ming tay sau khi so
ché s& dugc nhing trong dung dich PHMG
nong do xir ly 2; 3; 4; 5; 6 (mg/l) trong 15
phit, vét ra dé khd réo. Boc ming tay bang
gidy rodi cho vao tai PE duc 15 bao quan lanh &
nhiét d6 10+1°C;

= Céc chi tiéu theo ddi: ty I¢ thdi hong, ham
luong chat khd tong s6, kha ning nhiém cac
vi sinh vat chuan va chét lugng cam quan.

2.4. Phwong phép phéan tich

= Xac dinh ham luong chat kho hoa tan tong
s6 biang may Digital Refractometer PR-101
cua hang Atago (Nhat Ban) c6 dai gigi han
(0-50)°Brix, d6 chinh x&c 0,1 (theo TCVN
7771: 2007);

= Xac dinh ty 1& thbi hong bang phan tram sé
ming tdy hu hong trén tong sé qua st dung
cho thi nghiém;

khuan, d 1a duong kinh 15 thach. = Dinh luwong Coliforms theo TCVN
. 6848:2007;
2.3. Phwong phép bo tri thi nghiém . .
= PBinh luwong E. coli theo TCVN
Thi nghiégm 1: Xdc dinh khd nang khdang vi  7924-2:2008:
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3. KET QUA VA THAO LUAN

3.1. Nghién ctru xac dinh kha nang khang
vi sinh vat gay bénh cuaa
Polyhexamethylene Guanidine (PHMG)

Dung dich chita PHMG & nong d6 khéc nhau
duoc thir kha ning khang cac vi khuén
Esherichia coli LMG 2093, Samonella
enterica HT00007, Bacillus cereus ATCC
24579, Staphylococcus aureus ATCC 35984,
Listeria monocytogenes, két qua theo doi
duong kinh vong khang khuan céc vi sinh vat
gay bénh cua dung dich chira PHMG duoc thé
hién trong bang 1 va hinh 3.

Theo két qua tir bang 1 khi danh gia so bo vé
kha niang khang khuan cua dung dich chia
PHMG trén ting chung vi khuan ching t6i
dua ra mot sé nhan xét nhu sau:

Dung dich chira PHMG khong c0 kha nang
khang hai chiing vi khuan Samonella enterica
HTO00007 va Listeria monecytogenes. Tuy
nhién lai c6 kha nang khang ba chung vi
khuan E. coli LMG 2093, Bacillus cereus
ATCC 24579 va Staphylococcus aureus ATCC
35984. Kha niang khang khuan ti I¢ thuan véi
nong d6 PHMG trong dung dich, cao nhat véi
dung dich c6 néng d6 PHMG 5 mg/l va 1
mg/l PHMG khéng cho kha nang khang
khuan & tat ca cac chung vi khuan.

Cu thé d6i véi tiing chang:

» Chung E.coli LMG 2093 khi khao sat véi
cac nong do khac nhau nhan thay rang dung
dich PHMG thé hién kha niang khang & mac
trung binh khi nong do PHMG la 3; 4 va 5
mg/l teong tng voi duong kinh vong khang
khuan lan luot 1a 6,27; 8,40 va 9,10 mm.
Dung dich ¢6 ndng ¢6 PHMG 1a 2 mg/l tinh
khang khuan yéu véi duong kinh vong khang
khuan chi dat 3,33 mm.

= P6i voi chang Bacillus cereus ATCC
24579, kha niang khang khuan ¢ muc trung

binh, thé hién & cac dich chiét c6 ham luong
PHMG 4 va 5 mg/l tuong duong véi duong
kinh vong khang khuan lan luot 1a 7,57 va
9,63 mm. Véi dung dich c6 nong d6 PHMG 1a
2: 3 mg/l thi kha ning khang khuin yéu,
duong kinh vong khang khuan chi dat
2,27 mm vai dung dich c6 néng d6 PHMG 1a
2 mg/l.

= Chung Staphylococcus aureus ATCC
35984 c6 kha niang khang khuan ciing giam
dan tir ndng do dung dich cao xubng nong do
dung dich thap, tai dung dich c6 ndng do
PHMG la 5 mg/l kha ning khang khuan dat
muc trung binh véi duong kinh vong khang
khuan 12 8,23 mm. O hai ham luong tiép theo
4 va 3 mg/l kha ning khang khuan chi dat
muc yéu, tai hai nong d6 dung dich PHMG la
la 1 va 2 mg/l thi kha ning khang khuan
khong con dugc biéu hién.

Nhu vay, c6 thé két luan rang dung dich chera
PHMG & ndng d6 phu hop ¢6 kha nang khang
mot sb vi sinh vat gay bénh, két qua trén sé 1a
tién dé dé lya chon ndéng do phu hop cho bao
quan mot sb loai ndng san trong céc thi
nghiém tiép theo.

3.2. Xac 'dinh hiéu qua bao quan mang tay
bang ché pham chira PHMG

Ming tay sau khi duoc thu hoach va so ché,
s& dugc xtr Iy bang dung dich chaa PHMG &
cac nong do khac nhau, do ¢ nong do 1 mgl/l
PHMG ché pham khdng cho hiéu qua khang
khuan, nén trong thi nghiém nay chung toi s&
tién hanh xu 1y mang tay trong dung dich
chaa PHMG véi nong d6 1a 0 (BC); 2; 3; 4: 5
va 6 mg/l. Céac cong thuc khac nhau dugc bao
quan ¢ cung diéu kién nhiét do, theo ddi mot
s6 chi tiéu thé hién chat luong. Két qua duoc
trinh bay trong cac hinh 1, 2 va bang 2.
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Hinh 2. Ham lwong chét kho téng sé cia mang tay
trong qua trinh bao quan

Két qua tir hinh 2 cho thiy xu 1y mang tay
bang ché pham chia PHMG trong qué trinh
bao quan cd tac dung lam giam ty Ié thdi hong
so véi cong thac khdng xir ly. O cong thic
dbi ching ty 1¢ thbi hong sau 5 ngay bao quan
14 24,06% va dén 10 ngay thi mang tiy da hu
hong trén 50%. Trong khi do6 & cac cong thac
xtr Iy bang ché pham chira PHMG ¢ cac nong
d6 khéc nhau thi ty ¢ thdi hong sau qua trinh
bao quan 25 ngay la 12,39% va khéng cé su
khéc biét vé ty lé thoi hong giira cac cong
thiac xtr ly PHMG & nong d6 4, 5 va 6 mg/l

(p £0,05).

Pbi v6i ham lugng chat khd tong sb (hinh 3),
nhan thdy rang ham lwong chat khd téng sé
Cia mang tay ciing bi anh hudng boi viéc X
ly PHMG. O cbng thuc ddi chimg ham lwong
chat kho téng sé cua ming tdy sau 25 ngay
bao quan dat 4,42°Brix, con & cac cong thuc
c6 xir Iy PHMG ham luong chat khd nam
trong khoang tir 4,5-4,67°Brix va su khéc biét
gitra cac cong thuac 1a nho.

Két qua trén bang 2, dinh lugng mét sé vi sinh
vt gay bénh thuc pham bao gém Coliforms
va E.coli trén mang tay sau qua trinh bao quan
cho thay & cong thic déi chimg, mang khong
dugc xu ly PHMG thi két qua déu khong dat
vé gigi han an toan 6 nhiém vi sinh theo quy
dinh tai Thuc hanh san xuit noéng nghiép tét
(GAP). Mang tdy ¢ cé&c cong thac xu ly
PHMG véi nong d6 lan luot 1a 3, 4, 5 va 6
mg/l PHMG déu dat tiéu chuan vé giéi han &
nhiém vi sinh theo GAP.

T céc két qua thu dugc, nhan thay rang mang
tay dugc xir Iy PHMG trudc bao quan & céac
nong d6 3, 4, 5 va 6 mg/l déu cho hiéu qua
giam ty 18 théi hong, duy tri duoc ham luong
chat kho tong s va ngin ngira Sy phat trién
cua c&c vi sinh vat gay bénh thuc pham tét
hon, thoi gian bao quan dugc kéo dai hon 10
ngay so véi mang tady khong duogc xur ly.
Chung t6i lya chon ché pham chira PHMG &
nong d6 3 mg/l dé xir Iy mang trudc bao quan.
Chéat lugng cam quan cta mang tay trong qua
trinh bao quan ciing da dugc danh gia ¢ cong
thirc d6i chiing va cong thic xt ly bang ché
pham PHMG 3 mg/l. Két qua thé hién trén
bang 3.
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Bang 1. Pwong kinh vong khang khuan (mm) ctia dung dich chira PHMG

Ham lugng E. coli LMG Samon_ella Bacillus Staphylococcus aureus Listeria
PHMG 2093 enterica | cereus ATCC ATCC 35984 monecytogenes
(mgl/l) HT00007 24579

5 9,10°+0,36 |0 9,63%+ 0,60 8,23%+0,25 0

4 8,40°+0,20 | 0 7,57°+ 0,60 4,43+ 0,15 0

3 6,27°+0,12 |0 3,23+ 0,25 1,60°+ 0,36 0

2 3,33+ 0,25 |0 2,27°+ 0,31 0 0

1 0 0 0 0 0

Bang 2. Pinh lwgng mét sé vi sinh vat gay bénh thwc pham trén ming tay
sau qua trinh bao quan & céac cdng thirc khac nhau
Ham lugng ) Gi6i han
TT PHMG Tén chi tiéu | Phuong phap thue | Ponvi | Két qua | cho phép banh gia
(mgll) (GAP)
1 0 (BC) Coliforms | TCVN 6848:2007 | CFU/g 250 200 Khong dat
2 E. coli TCVN 6846:2007 | CFU/g 30 10 Khong dat
3 ) Coliforms | TCVN 6848:2007 | CFU/g 190 200 Dat
4 E. coli TCVN 6846:2007 | CFU/g 15 10 Khong dat
5 Coliforms | TCVN 6848:2007 | CFU/g <1 200 Dat
6 3 E. coli TCVN 6846:2007 | CFU/g <2 10 Dat
7 Coliforms | TCVN 6848:2007 | CFU/g <1 200 Dat
8 4 E. coli TCVN 6846:2007 | CFU/g <1 10 bat
9 . Coliforms | TCVN 6848:2007 | CFU/g <1 200 Pat

10 E. coli TCVN 6846:2007 | CFU/g <1 10 Pat

11 Coliforms | TCVN 6848:2007 | CFU/g <1 200 Pat

12 ° E. coli TCVN 6846:2007 | CFU/g <1 10 Pat

Bang 3. Chat lwong cam quan ctGa méang tay trong qua trinh bao quan

Xt Iy PHGM 3mg/l

Mong nudc, c6 mau xanh dac trung

Thoi gian (ngay) Khoéng xu ly PHMG

Mong nudc, c6 mau xanh dac trung cua

0 méng tay, khong bi bam dap, thdi hong cua méng tdy, khong bi bam dap,
thoi hong
5 Ming bit dau héo, vian con mau xanh | Maing tuoi, c6 mau xanh dic trung,

dic trung, khong bi bam dap, thdi hong khong bi bam dap, thdi hong

Ming bit dau héo, van con mau xanh | Ming tuoi, c6 mau xanh dic trung,

10 dic trung, khong bi bam dap, thdi hong khong bi bam dap, thdi hong
Phan bup mang van con tuot, phﬁ[] than | Mang tuoi, c6 mau xanh dac trung,
15 mang bat dau héo, mot s6 cdy bat dau | khong bi bam dap, théi hong

chuyén sang mau vang, khong bi thoi
hong, bam dap
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Thai gian (ngay)

Khéng xir ly PHMG Xir ly PHGM 3mg/I

C6 mot sb cdy chuyén sang mau vang,
20 phan bup mang van con tuoi, goc mang
bat dau xuat hién nhot

Mang tuoi, c6 mau xanh déc trung,
khéng bi bam dap, thoi hong

Mang tuoi, c6 mau xanh dic trung,

25 Mang bi thoi hong hoan toan khong bi bam dap, théi hong

Hinh 3 . Kha nang khang vi sinh vat gay bénh
ctia dung dich chra PHMG

4. KET LUAN VA KIEN NGHI

T nhiing két qua thu dugc trong qua trinh
nghién citu quy moé phong thi nghiém cho
thiy bao quan ming tdy bang ché pham chua
Polyhexamethylene Guanidine (PHMG) la
mot phuong phap tiém ning nhiam kéo dai
thoi gian ton trir cho mot sb loai néng san tuoi
sau thu hoach. Sir dung PHMG véi nong do
3 mg/l xtr Iy mang tay trudc bao quan giup
giam ty & thdi hong, tiéu diét cac vi sinh vat
gay bénh thyc pham va thoi gian bao quan

Chu thich: Néng d6 dung djch PHMG (1): 5; (2): 4; (3): 3;
(4): 2; (5): 1 mgl/l; (A): E. coli LMG 2093; (B): Bacillus
cereus ATCC 24579; (C): Staphylococus aureus ATCC
35984; (D): Samonella enterica HT00007; (E): Listeria

dugc 25 ngay kéo dai dugc hon 10 ngay so

véi phuong phap bao quan lanh thong thuong

(1]

(2]
(3]

(4]

(5]

(el

¢ 10°C..

monecytogenes
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