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(54) CHE PHAM KHANG KHUAN VA PHUONG PHAP XU LY THUC AN GIA SUC

(57) Sang ché d& xuat ché pham khang khuéan chira 1% dén 90% trong lugng 13 mot hodc
hdn hop gdm céc axit hiru co dugc chon tir nhém gdém axit axetic, axit propionic, axit
lactic, axit pelargonic, hoac hon hop cua chung; 10% dén 55% trong lugng la trans-2-
hexenal; 0% dén 30% trong lugng 1a terpen; 0% dén 10% trong lugng 1a chét hoat dong bé
mit; va nudce. Ngoai ra, sang ché con dé xuat phuong phap xur 1y thic an gia stic bang cach
ding ché pham nay.
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Linh vure k§ thuét dwoc dé cap

Sang ché dé cap dén ché phim khang khuédn c6 tic dung hiép ddng chira hdn hop gdm

cac axit hitu co, aldehyt béo chua bdo hoa o.p va terpen khang khuan.

Tinh trang k¥ thuit ciia sang ché

Mot nghién cGu gin diy ctia Pew Charitable Trusts, thudc truong Dai hoc
Georgetown cho thay ngd doc thuc pham tiéu tén cua M§ $152 ty do la hang nam cho
cac chi phi cho stc khée. Ude tinh hing nam c6 76 tridu ngudi & My bi ngd doc thuc
phiam va 5.000 nguoi trong sb d6 bi chét, theo bao céo ciia Trung tim Phong nglra va
Kiém soat Bénh tat My (U.S. Centers of Diseases Control and Prevention) (Thomson
Reuters 2010, 3/10/2010).

Mong mudn tim ra thém chét khang khuén tu nhién va/hodc hitu cd, dan dén phai tién
hanh mot luong 16n nghién ctru va chi phi nguyén li¢u tho tang 1én do kha ndng thuong
mai thdp clia cac san phdm tu nhién/hitu co méi nay.

Mot vai chit khang khudn méi d3 dugc phat hién trong thuc vat. Céc tac gia da phat
hién ra riang khi ¢ hodc cdc cdy trdng khéc bi 1am hong bang cach cit, tia hodc tiép xuc
v6i mam bénh, chu trinh lipoxyaza dugc kich hoat va diéu nay dan dén viéc tao ra cac
hop chét c6 hoat tinh khang khuén. Lipoxyaza 1a enzym dugc phan bd mot cach rong rai
trong tu nhién c6 kha ning xuc tac qua trinh oxy hoa axit béo chua bao hoa, tao ra
hydroperoxit cua axit béo, 1a chit duoc dung lam chét nén dé téng hop cac hop chét co
vvai trd0 quan trong hé théng bao vé€ cdy (Kishimoto, K.; Matsui, K.;- Ozawa, R.;
Takabayashi, J. “Direct fungicidal activities of C6-aldehydes are important constituents
for defense responses in Arabidopsis against Botrytis cinerea.” Phytochemistry 2008, v.
69, 2127-2132; Gardini, F.; Lanciotti, R.; Guerzoni, M.E. “Effect of trans-2-hexenal on
the growth of Aspergillus flavus in relation to its concentration, temperature and water

activity.” Letters in App. Microbiology 2001, v. 33, 50-55).
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Aldehyt dugc thé hién bing cong thirc chung HCHO, trong d6 R c6 thé 1a hydro hozic
nhém béo, thom hoic di vong. Aldehyt béo chwa bio hoa o, c6 tim quan trong déng ké
vé mit thuwong mai co tir ba dén muoi don vi cacbon. Chung hoa tan mdt cach vira phai
trong nudc va do tan cta chung giam khi khdi lwong phén tir ting.

Aldehyt béo chua bio hoa o,p bao gdm propenal, trans-2-butenal, 2-metyl-2-butenal,
2-metyl-(E)-2-butenal, 2-pentenal, trans-2-hexenal, trans-2-hexen-1-ol, 2-metyl-2-
pentanal, 2-isopropylpropenal, 2-etyl-2-butenal, 2-etyl-2-hexenal, (Z)-3-hexenal, 3,7-
dimetyl-6-octenal, 3,7-dimetyl-2,6-octadienal, (2E)-3,7-dimetyl-2-6-octadienal, (22)-3,7-
dimetyl-2,6-octadienal, trans-2-nonenal, (2E,6Z)-nonadienal, 10-undecanal, 2-dodexenal
va cac hop chit khac. Sang ché bao gdm aldehyt béo chua bdo hoa o,p c6 3 dén 12
nguyén tir cacbon.

Viéc pha v& cac chit béo va phospholipit dan dén viéc tao ra ba aldehyt cd sau
nguyén tir cacbon va chin nguyén tir cacbon, trong sb d6 1a (2E, 6Z)-nonadienal, trans-2-
nonaenal va trans-2-hexenal. C4c hop chét ndy duoc tao ra nhd enzym bang tac dung két
hop cia hai enzym khac nhau cta chu trinh lipoxyaza (LOX) thuc vét. Trong phan Ung
thir nhit, LOX xtc tac phan (mg oxy hoa cac polyaxit béo chua bio hoa, nhu axit linoleic
va axit linolenic, vdi viéc tao ra 9-hydroperoxit hodc 13-hydroperoxit. Cac hop chét nay
1a rét khong 6n dinh va bi phan cét thanh aldehyt va oxo axit bing enzym hydroperoxit
lyaza (HPL). Bat dau tir 9-hydroperoxy, thu duogc trans-2-nonaenal va (2E, 6Z)-
nonadienal, trong khi hexanal va trans-2-hexenal thu dugc tu cac chit din xuit 13-
hydroperoxy. Trong phan tmg thi hai, cac aldehyt ndy c6 thé duoc chuyén hoa thanh
ruou tuong ung nho tdc dung cua enzym alcohol dehydrogenaza (Hubert, J.;
Munzbergova, Z.; Santino, A. “Plant volatile aldehydes as natural insecticides against
stored-product beetles.” Pest Manag. Sci. 2008, v. 64, 57-64).

Hop chét d& bay hoi duoc st dung trong sang ché nay 1a trans-2-hexenal, 1a aldehyt
chtra lién két d6i, c6 sau cacbon, C¢H;oO va khéi lwong phén tir = 98,14. Trans-2-hexenal
tu nhién hodc téng hop, con dugc goi 1a aldehyt 14, duge xem 1a huong liu tu nhién theo
Huéng dan cta Lién minh chiu Au (EU Council Directive) 88/388/EEC va Co quan quan
Iy thude va thue phdm My (US FDA) 21CFR101.22.
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Trans-2-hexenal c6 mit trong rit nhiéu cay tréng an dugc nhu tao, 1€, nho, dau tay,
kiwi, ca chua, 0 liu, v.v.. Viéc st dung thyc vat va chét chiét thuc vat da thanh cong trong
céc nghién ctru nhim tim ra chit khang khudn méi. Ching han nhu, qua diéu co tac dung
chéng Helicobacter pylori va S. cholerasuis (50ug/ml dén 100ug/ml). Hai thanh phan chi
yéu xac dinh duoc 1a axit anacardic va trans-2-hexenal. Néng do e ché tdi thiéu va hoat
tinh diét sinh vat tdi thiéu cua trans-2-hexenal dugc xac dinh lan luot 1a 400ug/ml va
800ug/ml (Kubo, J.; Lee, J. R.; Kubo, 1. “Anti-Helicobacter pylori Agents from the
Cashew Apple.” J. Agric. Food Chem. 1999, v. 47, 533-537; Kubo, I. And K. Fujita,
“Naturally Occurring Anti-Salmonella Agents”. J. Agric. Food Chem. 2001, v. 49, 5750-
5754). Kim va Shin da phat hién ra ring trans-2-hexenal (247mg/1) 1a c6 tac dung chbng
B. cereus, S. typhimurium, V. parahaemolyticus, L. monocytogenes, S. aureus va E. coli
0157:H7 (Kim, Y. S.; Shin, D. H. “Volatile Constituents from the Leaves of Callicarpa
Jjaponica Thunb. and Their Antibacterial Activities.” J. Agric. Food Chem. 2004, v. 52,
781-787). Nakamura va Hatanaka (“Green-leaf-derived Cé6-aroma compounds with
potent antibacterial action that act on both gram-negative and gram-positive bacteria.” J.
Agric. Food Chem. 2002, v. 50 n0,26, 7639-7644), da chimg minh dugc rang (3E)-
hexenal c6 tac dung trong viéc kiém soat Staphylococcus aureus, E. coli va Salmonella
typhimurium voi nbéng d6 nim trong khoang tir 3ug/ml dén 30ug/ml. Trans-2-hexenal Grc
ché mot cach triét dé sy tang sinh cua ca bién thé bénh Iy ctia P. syringae (570pg/l khong
khi) va E. coli (930 microgam/l khong khi) (Deng, W.; Hamilton-Kemp, T.; Nielsen, M.;
Anderson, R.; Collins, G.; Hilderbrand, D. “Effects of Six-Carbon Aldehydes and
Alcohols on Bacterial Proliferation.” J. Agric. Food Chem. 1993, v. 41, 506-510). Ciing
quan sat thy ring trans-2-hexenal v6i ham luong 250ug/ml 13 hitu hiéu dé trc ché su phat
trién ctiia Phoma mycelium (Saniewska, S. and M. Saniewski, 2007. “The effect of trans-
2-hexenal and trans-2-nonaenal on the mycelium growth of Phoma narcissi in vitro, Rocz.
AR. Pozn. CCCLXXXIII, Ogrodn. V. 41,189-193"). Trong mdt nghién ctru kiém soat ndm
mdc trén trai cdy, da phat hién ra ring trans-2-hexenal khong c6 doc tinh thuc vat voi qua
mo, nhung ¢6 doc tinh thyc vét véi qua dao va qua xuan dao vai ndng do 40ul/l (Neri, F.,

M. Mari, S. Brigati and P. Bertolini, 2007, “Fungicidal activity of plant volatile
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compounds for controlling Monolinia laxa in stone fruit,” Plant Disease v. 91, no.1, 30-
35). Trans-2-hexenal (12,5pl/1) ¢6 tac dung kiém soét Penicillium expansum giy bénh
mbc xanh (Neri, F.; Mari, M.; Menniti, A.; Brigati, S.; Bertolini, P. “Control of
Penicillium expansum in pears and apples by trans-2-hexenal vapours.” Postharvest Biol.
and Tech. 2006, v. 41, 101-108. Neri, F.; Mari, M.; Menniti, A. M.; Brigati, S. “Activity
of trans-2-hexenal against Penicillium expansum in ‘Conference’ pears.” J. Appl.
Micrbiol. 2006, v. 100, 1186-1193). Hamilton-Kemp va cac dong tac gia (J. Agric. Food
Chem. 1991, v. 39, no.5, 952-956) dé xuit réng hoi trans-2-hexenal ¢ ché duge su nay
mAm ciia bao tir Botrytis va hat phan tao.

Pon yéu cu cép patent M§ s6 2007/0087094 dé& xuét viéc sir dung it nhit hai hop
chét duoc coi 14 an toan (GRAS) c6 hoat tinh diét vi khuan két hop véi ruou (isopropanol
hoic isopropanol/etanol) véi lugng nhé hon 50% lam chét diét vi khudn. Trans-2-hexenal
c6 thé 1a mot trong sb cac hop chit GRAS. Ngoai ra, Archbold va céc ddng tac gia quan
sat théy viéc st dung trans-2-hexenal véi lugng 0,86mmol hodc 1,71mmol (lén lwot 1a
100 microlit hodc 200 microlit hop chit nguyén chat cho mdi dd chira dung tich 1,1 lit)
trong 2 tudn dé xong khoi sau thu hoach nho khong hat cho thay trién vong kiém soat
nidm mdc (Archbold, D.; Hamilton-Kemp, T.; Clements, A.; Collins, R. “Fumigating
‘Crimson Seedless’ Table Grapes with (E)-2-Hexenal Reduces Mold during Long-term
Postharvest Storage.” HortScience. 1999, v. 34, no. (4, 705-707).

Patent My 6 5,698,599 dé Xuét phuong phap tic ché viéc tao ra doc td ndm trong thuc
phim bang cach xtr Iy bing trans-2-hexenal. Trans-2-hexenal (rc ché mot cach hoan toan
su phat trién cta 4. flavus, P. notatum, A. alternate, F. oxysporum, cac loai
Cladosporium, B. subtilis va A. tumerfaciens & ndéng do bang 8ng/l khong khi. Khi so
sanh trans-2-hexenal v6i xitral vé kha nang phong trir nAm men (10° CFU/chai) trong do
udng da phat hién ra ring viéc st dung trans-2-hexenal véi ndng dd 25ppm két hop véi
xtr ly nhiét (56°C trong thoi gian 20 phit) twong duong v6i viée st dung xitral véi ndng
d6 nim trong khoang tir 100ppm dén 120ppm. Vi d6 udng khoéng duoce xir 1y nhiét, can
6 trans-2-hexenal v6i ham luong 35ppm dé 1am On dinh ching (Belletti, N.; Kamdem,

S.; Patrignani, F.; Lanciotti, R.; Covelli, A.; Gardini, F. “Antimicrobial Activity of
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Aroma Compounds against Saccharomyces cerevisiae and Improvement of
Microbiological Stability of Soft Drinks as Assessed by Logistic Regression.” AEM.
2007, v. 73, no. 17, 5580-5586). Khong chi trans-2-hexenal dugc st dung lam chét khang
khudn ma con thdy ring chung c¢6 tic dung kiém soat con tring. Cac chét dé bay hoi
(nghia 13 trans-2-hexenal) c6 tac dung chbéng bo canh cimg nhu Tibolium castaneum,
Rhyzopertha dominica, Sitophilus granaries, Sitophilus orazyzae va Crypiolestes
perrugineus (Hubert, J.; Munzbergova, Z.; Santino, A. “Plant volatile aldehydes as
natural insecticides against stored-product beetles.” Pest Manag. Sci. 2008, v. 64, 57-64).
Patent M§ s 6,201,026 d& xuét aldehyt hitu co c6 ba hoic nhidu nguyén tir cacbon dé
kiém so4t rép vimg.

Mot vai patent dé xuét viée sir dung trans-2-hexenal lam huong li€u hoac chét tao
huong thom. Patent My sb 6,596,681 dé xuat viéc st dung trans-2-hexenal lam hwong
liéu trong khan lau bé mit. US 6,387,866, US 6,960,350 va US 7,638,114 dé xuat viéc sir
dung tinh du hodc terpen (ching han nhu trans-2-hexenal) lam chét tao hwong thom cho
cac san phém khéng khuén. US 6,479,044 boc 16 dung dich khang khuén chtra chit hoat
dong bé mit anion, cht khang khuan da cation va nuérc, trong d6 tinh diu duge bd sung
vao 1am chét tao huong thom. Chit tao hwong thom nay c6 thé 1 terpen nhu trans-2-
hexenal hodc cac loai terpen khac. US 6,323,171, US 6,121,224 va US 5,911,915, boc 10
hop chét vi nhil trong nhim muc dich khang khudn chtra chit hoat dong bé mit cation,
trong d6 tinh diu duge bd sung vao lam chét tao hwong thom. Chét tao huong thom nay
6 thé 1a mot sb loai terpen khic nhau bao gém trans-2-hexenal. US 6,960,350 boc 10
huong liéu chéng ndm, trong d6 tic dung hiép ddng duoc phat hién khi céac loai terpen
khac nhau dugce st dung két hop (chang han nhur trans-2-hexenal v6i benzaldehyt).

Kiéu tac dung cia trans-2-hexenal dugc cho la nho su thay ddi ciia mang té bao do
phan Gng cua trans-2-hexenal vé§i gbc sulfhydryl hodc gbc xystein hodc viéc hinh thanh
cac bazo Schiff voi nhom amino cua peptit va protein (Deng, W.; Hamilton-Kemp, T.;
Nielsen, M.; Anderson, R.; Collins, G.; Hilderbrand, D. “Effects of Six-Carbon
Aldehydes and Alcohols on Bacterial Proliferation.” J. Agric. Food Chem. 1993, v.41,

506-510). Trans-2-hexenal dugc thong bao la c6 vai tro lam chit hoat dong bé miit,
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nhung c¢6 kha niang thim qua nho su khuéch tan thu dong qua mang huyét twong. Khi &
bén trong té bao, gbc aldehyt chua bdo hoa o, cua né phan Gng v6i cac nhom &i nhan
quan trong vé mat sinh hoc. D3 biét rang, gbc aldehyt chwa bdo hoa a,B ¢6 thé phan ung
v6i cac nhém sulphydryl, chii yéu bang phan mg cong 1,4 trong céc diéu kién sinh ly
(Patrignani, F.; Lucci, L.; Belletti, N.; Gardini, F.; Guerzoni, M. E.; Lanciotti, R. “Effects
of sub-lethal concentrations of hexanal and 2-(E)-hexenal on membrane fatty acid
composition and volatile compounds of Listeria monocytogenes, Staphylococcus aureus,
Salmonella enteritidis and Escherichia coli.” International J. Food Micro. 2008, v.123,
1-8).

Trans-2-hexenal 13 chét Gc ché phospholipaza D, 13 enzym xtc téc cho phan tng thuy
phin mang phospholipit, xay ra trong qua trinh thanh thyc va chin cta rat nhiéu loai ctia
trai cdy va rau. Vi vdy, ¢6 thé dé xuét ring trans-2-hexenal c thé we ché qua trinh chin
(cong bd don yéu cau cép patent M§ s6 2005/0031744 Al). C6 thé dé xuit ring viéc trc
ché Salmonella typhimurim va Staphylococcus aureus bing trans-2 hexenal 1a do lién két
ky nude va lién két hydro cta cac phan phan chia ctia né trong 16p lipit kép. Sy pha huy
cta hé van chuyén dién tir va 1am nhiéu do thdm cua mang cling duoc dé xuét 1a mot kiéu
tac dung khac (Gardini, F.; Lanciotti, R.; Guerzoni, M.E. “Effect of trans-2-hexenal on
the growth of Aspergillus flavus in relation to its concentration, temperature and water
activity.” Letters in App. Microbiology. 2001, v. 33, 50-55). Viéc trc ché su phéan rd P.
expansum ¢6 thé 1a do su tén thuong mang nidm cta bao tir dinh ndy mam. (Neri, F.;
Mari, M.; Menniti, A.; Brigati, S.; Bertolini, P. “Control of Penicillium expansum in
pears and apples by trans-2-hexenal vapours.” Postharvest Biol. and Tech. 2006, v. 41,
101-108; Neri, F.; Mari, M.; Menniti, A. M.; Brigati, S. “Activity of trans-2-hexenal
against Penicillium expansum in ‘Conference’ pears.” J. Appl. Micrbiol. 2006, v.100,
1186-1193).

Céc nghién ctru da duoc tién hanh dé so sanh trans-2-hexenal véi cac hop cht twong
tu khac. Deng va cac ddng tac gia cho thiy rang cic chit d& bay hoi chua bio hoa trans-
2-hexenal va trans -2-hexen-1-ol c6 tac dung tc ché manh hon cac chét dé bay hoi bio

hoa, hexanal va 1-hexanol (Deng, W.; Hamilton-Kemp, T.; Nielsen, M.; Anderson, R.;
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Collins, G.; Hilderbrand, D. “Effects of Six-Carbon Aldehydes and Alcohols on Bacterial
Proliferation.” J. Agric. Food Chem. 1993, v. 41, 506-510). Trans-2-hexenal hoat dong
manh hon hexanal, nonanal va trans-2-octenal chdng lai tit ca cac ching vi khuan ATCC
(Bisignano, G.; Lagana, M. G.; Trombetta, D.; Arena, S.; Nostro, A.; Uccella, N.;
Mazzanti, G.; Saija, A. “In vitro antibacterial activity of éome aliphatic aldehydes from
Olea europaea 1..” FEMS Microbiology Letters. 2001, v. 198, 9-13). Cac nghién ctu
khac d3 phat hién ra ring (E)-Z-hexeﬁal ¢6 ndng do e ché téi thidu sy phat trién ciia nAm
mbc th?ip hon hexanal, 1-hexanol, (E)-2-hexen-1-ol, va (Z)-3-hexen-1-ol nhu xac dinh
duoc dbi voi mot vai loai ndm mdc, v& co ban theo trinh tu aldehyt > keton > ruou
(Andersen, R. A.; Hamilton-Kemp, T.; Hilderbrand, D. F.; McCraken Jr., C. T.; Collins,
R. W.; Fleming, P. D. Structure—Antifungal Activity Relationships among Volatile Cg
and Cy Aliphatic Aldehydes, Ketones, and Alcohols. J. Agric. Food Chem. 1994, v. 42,
1563-1568). Trans-2-hexenal va axit hexanoic 13 hiru hiéu hon hexanol trong viéc trc ché
vi khuan salmonella (Kubo, I. And K. Fujita, “Naturally Occurring Anti-Salmonella
Agents.” J. Agric. Food Chem. 2001, v. 49, 5750-5754).

Muroi va cac ddng tic gia két luan rang trans-2-hexenal c6 hoat tinh khang khuan
rong nhung hoat tinh sinh hoc ciia né (ndm trong khoang tir 50pg/ml dén 400pug/ml)
thuong 1a khéng da hitu hiéu dé st dung trong thuc té (Muroi, H.; Kubo, A.; Kubo, L.
“Antimicrobial Activity of Cashew Apple Flavor Compounds,” J. Agric. Food Chem.
1993, v. 41, 1106-1109). Cac nghién ctru da cho thiy ring trans-2-hexenal c¢6 thé khién
mdt sb loai chit khang khuan nhét dinh tré nén hitu hiéu. Mot vai sang ché dé xuét viéc
sir dung chét tang cudng cong hiéu cho chét khang sinh aminoglycosit (US 5,663,152),
va chit tang cudng cdng hiéu cho chét khang sinh polymyxin (US 5,776,919 va US
5,587,358). Céac chit tang cuong cbéng hiéu nay c6 thé bao gdém indol, anethol, 3-
metylindol, axit 2-hydroxy-6-R-benzoic hoic trans-2-hexenal. Tac dung hiép dong manh
dugc quan sat théy khi trans-2-eptenal, trans-2-nonenal, trans-2-dexenal va (E E)-2,4-
decadienal dugc thir nghiém ciing nhau (theo ty 18 1:1:1:1) véi cac ching vi khuan tir
ATCC va cac chung phan lap dugc trén lam sang (Bisignano, G.; Lagana, M. G.;
Trombetta, D.; Arena, S.; Nostro, A.; Uccella, N.; Mazzanti, G.; Saija, A.” In vitro
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antibacterial activity of some aliphatic aldehydes from Olea europaea L.” FEMS
Microbiology Letters. 2001, v. 198, 9-13).

Con ngudi tiép xtic hang ngdy véi trans-2-hexenal qua viéc tiéu thu thuc phim va dd
ubng. Mirc d6 con ngudi tiép xtic v6i trans-2-hexenal 1a ~350pg/kg/ngay, trong d6 98%
lwong hop chit nay c6 ngudn gde tir cac ngudn tu nhién va 2% tir hwong li€u nhan tao.
Trans-2-hexenal khong chic gdy doc cho nguoi vi ham luong gay doc & chudt Rattus 12
cao hon 30 14n ty 18 hap thu & ngudi (Stout, M. D.; Bodes, E.; Schoonhoven, R.; Upton,
P. B.; Travlos, G. S.; Swenberg, J. A. “Toxicity, DNA Binding, and Cell Proliferation in
Male F344 Rats following Short-term Gavage Exposures to Trans-2-Hexenal.” Soc.
Toxicologic. Pathology March 24 2008, 1533-1601 truc tuyén). Trong nghién ctru khic &
chudt, viéc cho an trans-2-hexenal voi ham lwong bang Oppm, 260ppm, 640ppm,
1600ppm hodc 4000ppm trong thoi gian 13 tudn khong giy ra su thay d6i bat ky vé cac
thong sé huyét hoc hodc trong lugng clia cac co quan. V&i ham lugng 4000ppm ¢6 Xuét
hién hién twong giam thé trong va ty 18 hdp thu, nhung khong dang ké (Gaunt, 1. F.;
Colley, J. “Acute and Short-term Toxicity Studies on trans-2-Hexenal.” Fd Cosmet.
Toxicol. 1971,v. 9, 775-786).

Tham chi & trai cdy, viée tiép xuc trong thoi gian tir hai muoi tu gio dén bay ngay cua
1& va tdo v6i trans-2-hexenal (12,5ul/1) khong anh hudng dén hinh thire, mau sdc, d6 ran,
ham luong chat rin hoa tan hodc dd axit c6 thé chuin d6 duogc cua trai cdy. Trong thir
nghiém danh giad mii vi c¢6 hudn luyén, khong quan sat thdy su khac biét dang ké vé chét
lugng cam quan cta tdo “Golden Delicious” khong duoc xtr ly va dugce xir ly bang trans-
2-hexenal, trong khi quan st thdy hién twong luu lai mui la & cac trai cdy “Bartlett”,
“Abate Fetel” va “Royal Gala” (Neri, F.; Mari, M.; Menniti, A.; Brigati, S.; Bertolini, P.
Control of Penicillium expansum in pears and apples by trans-2-hexenal vapours.
Postharvest Biol. and Tech. 2006, 41, 101-108; Neri, F.; Mari, M.; Menniti, A. M.;
Brigati, S. Activity of trans-2-hexenal against Penicillium expansum in ‘Conference’
pears. J. Appl. Micrbiol. 2006, v.100, 1186-1193).

Vé6i ndng d6 1,8ug trans-2-hexenal/ml khong khi c6 thé wc ché gin 100% su nay

mam cua hat dau teong. Mutc do tc ché phat trién theo thir tu 13 trans-2-hexenal >
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hexanal > trans-2-nonenal khi cac hat ndy mam duoc tiép xic véi hoi aldehyt bao hoa
(Gardner, H. W.; Dornbos Jr., D. L.; Desjardins, A. E. Hexenal, trans-2-Hexenal, and
trans-2-Nonenal Inhibit Soybean, Glycine max, Seed Germination. J. Agric. Food Chem.
1990, v. 38, 1316-1320).

Tinh trang k¥ thudt khong dé xuét hodc quan sat thdy viéc st dung trans-2-hexenal két
hop véi cac axit hitu co cdi thién hoat tinh khang khudn theo kiu hiép ddng cua ban than
mdi trong s cac thanh phan nay. Da co d@ xuét vé tac dung hiép dong véi hdn hop gbm
céc tinh dAu va chét ting cuong cong hidu ciia chit khang sinh.

CAc chét e ché ndm mdc va thude diét khuén thuong mai bao gdm mdt axit hitu co
hoac hén hop gdm céc axit hitu co va formaldehyt. Cac axit nay chu yéu 1a axit
propionic, axit benzoic, axit butyric, axit axetic, va axit formic. Céc axit hiru co la chét
phu gia cha yéu dé lam giam nguy co ngd doc thuc phdm. Co ché tiét hoat tinh khéng
khuin cua céc axit béo mach ngin 14 cc axit khong phan ly (RCOOH = phi ion hoa) c6
kha ning thdm lipit va theo cich nay chung c6 thé di qua thanh té bao vi khuén va phan
ly trong phin bén trong ¢6 tinh kiém hon cta vi sinh vat (RCOOH—> RCOO™ + H") lam
cho té bao chét khong én dinh dé sng. (Van Immerseel, F., J.B. Russell, M.D. Flythe, I.
Gantois, L. Timbermont, F. Pasmans, F. Haesebrouck, and R. Ducatelle. 2006, “The use
of organic acids to combat Salmonella in poultry: a mechanistic explanation of the
efficacy,” Avian Pathology. v. 35, no.3, 182-188; Paster, N. 1979, “A commercial study
of the efficiency of propionic acid and calcium propionate as fungistats in poultry feed,”
Poult. Sci. v. 58, 572-576).

Axit propionic 1& chét irc ché ndm mdc tiém ning hon axit axetic, axit valeric, axit
butyric, axit lactic va axit benzoic. Axit propionic ¢6 lidu luong hiru hiéu nim trong
khoang tur 0,05% dén 0,25% trai ngugce véi cac axit hitu co khac can co lidu lugng hon
0,5% (Higgins C. and F. Brinkhaus, 1999, “Efficacy of several organic acids against
mold,” J. Applied Poultry Res.v.8, 480-487).

Viéc nuéi lon con méi cai sita bang ngd di dugc xir Iy bang hdn hop gdbm 80% axit
propionic va 20% axit axetic voi ham lugng 0,5% khong ¢6 tic dung bét loi cho ning

suét caa lon (Rahnema, S. va S. M. Neal, 1992, Preservation and use of chemically
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treated high-moisture corn by weanling pigs, J. Prod. Agric. v. 5, no. 4, 458-461). O ga
gio, viéc bd sung axit axetic v&i ham lugong 0%, 0,1%, 0,2%, 0,3% va 0,4% vao nudc
khong anh hudéng dén ning sut hodc s lwong vi khudn duong rudt & ga gio (Akbari,
M.R., H. Kermanshani va G.A. Kalidari, 2004, “Effect of acetic acid administration in
drinking water on performance growth characteristics and ileal microflora of broiler
chickens,” J. Sci. & Technol. Agric. & Natur. Resour. 8 (3): 148).

Axit pelargonic (axit nonanoic) 13 axit béo ¢ trong tu nhién. N6 1a chét Iéng khong
mau, dang dau, & nhiét d6 thip né chuyén sang dang ran. N6 ¢6 mui lom giong nhu axit
butyric va hiu nhu khong tan trong nudc. Axit pelargonic da duoc sir dung 1am chit diét
cd khong chon Igc. Scythe (57% axit pelargonic, 3% axit béo cung ho va 40% nguyén
lidu tro) 1a chit diét cé phd rong sau nay mam hodc dét chay do Mycogen/Dow Chemical
cung cip. Kiéu tac dung diét ¢ cua axit pelargonic ddu tién 1a thuc hién xAm nhap mang
trong bong t6i va anh sang ban ngay va thu hai 1a thuc hién peroxy hod bang cach tao ra
céc gde trong anh sang ban ngay bang clophyll nhay dugc thay thé tir mang thylakoid (B.
Lederer, T. Fujimori., Y. Tsujino, K. Wakabayashi va P. Boger, 2004 “Phytotoxic
activity of middle-chain fatty acids II: peroxidation and membrane effects.” Pesticide
Biochemistry and Physiology 80, 151-156).

Chadeganipour va Haims (2001) cho thdy ndng do uc ché t6i thiéu (MIC) cua axit béo
mach trung binh dé ngin ngira sy phét trién ctia M. gypseum 1a 0,02mg/ml axit capric va
dbi véi axit pelargonic 12 0,04mg/ml trong méi truong ran va 0,075mg/ml axit capric va
0,05mg/ml pelargonic trong modi truong long. Cac axit nay dugc thir nghiém mdt cach
doc 1ap va khong & dang hdn hop (Chadeganipour and Haims, 2001 “Antifungal activities
of pelargonic and capric acid on Microsporum gypseum” Mycoses v. 44, no 3-4, 109-
112). N. Hirazawa va cac dong tac gia (“Antiparasitic effect of medium-chain fatty acids
against ciliated Crptocaryon irritans infestation in red sea bream Pagrus major,” 2001,
Aquaculture v. 198, 219-228) phat hién ra ring axit nonanoic ciing nhur axit béo c6 6 dén
10 nguyén tir cacbon 12 hitu hiéu dé kiém soat su phat trién ctia vat ky sinh C. irritans va
axit béo ¢o 8, 9 va 19 nguyén tir cacbon la cong hiéu hon. Pa phat hién ra ring

Trichoderma harzianum, vat liéu phong trir sinh hoc cho cdy cacao, tao ra axit pelargonic
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la mdt trong sb nhiéu héa chéat, hiru hiéu dé kiém soat su nay mam va phéat trién ctia mam
bénh hai cacao (Aneja, M., Gianfagna, T. J., and Hebbar, K. P. 2005. “Trichoderma
harzianumproduces nonanoic acid, an inhibitor of spores germination andmycelial
growth of two cacao pathogens”. Physiol. Mol. Plant Pathol. 67, 304-307).

Mot vai patent My bdc 10 viée st dung axit pelargonic lam thudc diét ndm va
thudc diét khudn: Cong bd don yéu cau cip patent My s6 2004/026685 boc 16 thude diét
ndm dé dung trong nong nghiép chira mot hodc nhiéu axit béo va mot hodc nhiéu axit hitu
co khéc véi axit béo nay. Trong hdn hop gbm cac axit hitu co va axit béo nay, axit hitu co
6 vai tro 1am chit hiép ddng cong hiéu cho axit béo khién cho né c6 chirc ning lam
thudc diét ndm. US 5,366,995 boc 16 phuong phap triét bénh nhidm nidm va vi khuin &
thuc vét va tang cuong hoat tinh cua thudc diét nAm va thudc diét khuan & thuc vat béng
cach st dung axit béo va cac chat din xult ctia chung. Ché phdm nay gdm c6 80% axit
pelargonic hodc cac mudi cta né dé kiém soat nAm thuc vat. Axit béo dugc st dung chi
yéu 1a cac axit c6 9 dén 18 nguyén tit cacbon. US 5,342,630 boc 10 thubc trir sdu moi dé
dung cho thuc vat chira mudi vo co c¢6 kha ning lam ting hiéu qua cua axit béo co 8 dén
22 nguyén tir cacbon. Mot trong sb cac vi du thé hién san phém dang bot chira 2% axit
pelargonic, 2% axit capric, 80% bot talc, 10% natri cacbonat va 5% Kkali cacbonat. US
5,093,124 boc 16 thube diét nAm va thudc diét dong vat chan ddt ding cho thuc vat chira
axit alpha mono carboxylic va cac mubi cta ching. Tét hon, néu thudc diét ndm nay
chtra axit béo c¢6 9 dén 10 nguyén tir cacbon, duge trung hoa mot phin bang kim loai
kiém hoat dong nhu kali. Hon hop da boc 10 gdm 40% hoat chét hoa tan trong nudc va
bao gébm 10% pelargonic, 10% axit capric va 20% axit béo cua dira, tat ca dugc trung hoa
béng kali hydroxit. US 6,596,763 boc 10 phuong phap kiém soat bénh nhiém trung da
bang cach sir dung céc axit béo c¢6 6 dén 18 nguyén tir cacbon hodc céc chét din xuit cta
chung. US 6,103,768 va US 6,136,856 boc 10 tinh hitu dung doc ddo cta axit béo va chét
dan xuét dé triét bénh nhi®m nidm va vi khuén ton tai & thuc vat. Phuong phap nay khong
c6 tadc dung phong ngira ma 1a hitu hiéu dbi voi cac truong hop dd nhiém khuén.
Sharpshooter, san phidm hién c6 ban trén thi trudng chira 80% axit pelargonic, 2% chét

nhii héa va 18% chat hoat dong bé mit 13 hiru hiéu chdng Penicillium va Botrytis spp. US
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6,638,978 boc 10 chat bao quan khang khuin bao gdm este glyxerol cua axit béo, hdn hop
hai thanh phan gém cac axit béo (c6 6 dén 18 nguyén tir cacbon) va mdt axit béo tht hai
(c6 6 dén 18 nguyén tir cacbon), trong do axit béo thir hai khac véi axit béo thir nhat, d&
bao quan thuc phém. WO 01/97799 bdc 10 viéc str dung axit béo mach trung binh lam tac
nhan khang khuin. Théy rang viéc ting do pH tir 6,5 1én 7,5 1am tang MIC cua axit béo
mach ngén chira mach cacbon c6 6 dén 8 nguyén tix cacbon.

Axit pelargonic dugc sir dung lam thanh phén cta dung dich 1am sach bé mit tiép
xac cta thuc phdm trong cac co s& ché bién thuc phdm. San phdm ctia EcoLab chtra
6,49% axit pelargonic lam hoat chét c6 thé duoc st dung 1am chét 1am sach cho tit ca céac
bé mit tiép xtc cia thuc phidm (12 CFR 178.1010 b). Cuc Quan Ly Thuc Pham & Dugc
Phdm M§ (FDA) da chip thuan axit pelargonic lam huong liéu thuc phim téng hop (21
CFR 172.515), 1am ta duoc, chit trg gitp san xuét va chét 1am sach dugc sir dung trong
qué trinh tiép xac v6i thue phdm (12 CFR 178.1010 b) va trong qua trinh rira hodc trg
gitip cho qua trinh boc vo trai cdy va rau (12 CFR 173.315). Axit pelargonic dugc dua
vao danh muc cac chit duoc phép st dung (Authorized Substances), 1990, ph?m 5.14,
Céc hop chit rira trai cdy va rau, ciia Bo Nong nghiép My (USDA).

Chét nhii hoa hodc chit hoat dong bé mit khong ion di dugc etoxy hoéa nhu du thau
dau da dugc etoxy héa duoc tao ra bing phan Gng cua diu véi etylen oxit. Chat nhii hoa
diu thau dau da duogc etoxy hoda co chidu dai mach khéac nhau, tuy thudc vao sb luong
etylen oxit dugc st dung trong qua trinh tong hop. Ty 1é mol ¢ thé thay doi tir 1 phan tir
dau thau dau va 1 dén 2000 phan tir clia etylen oxit tao ra chét nhil hoa diu thau dau da
duoc etoxy hoa duoc goi 14 chét nhil hoa dau thau diu PEG-x (polyetylen glycol), trong
d6 “x” 1a s6 phan tir etylen oxit. (Fruijtier-Polloth, Claudia, 2005, “Safety assessment on
polyethylene glycols (PEGs) and their derivatives as used in cosmetic products”
Toxicology, v. 214, 1-38). Cac chit nhii hoa ndy da dugc st dung mdt cach rong rai dé
hoa tan cac thudc khong hoa tan trong nudc dung dé diéu tri nguoi va dong vat. Ching 1a
cac hop chét dn dinh, kho bay hoi, khong bi thay phén hodc bi hong trong qua trinh bao
quan. DAu thau diu thu duoc tir hat ctia Ricinus communis va chi yéu chira triglyxerit ctia

axit rixinoleic, axit isorixinoleic, axit stearic va axit dihydroxystearic. Dau thau dau chira
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90% axit rixinoleic (axit 12-hydroxyoleic), khong ddc, phan huy dugc bang vi khuan, va
1a ngudn c6 thé tai sinh duoc.

Mot vai don PCT da dugce ndp dé xuét viéc st dung chét hoat dong bé mat dau thau
da dugc dau etoxy héa. WO 99/60865 dé cap dén nhii tuong g@)m chét hoat dong bé mat-
nuée duge bd sung vao thie 3n gia suc trude hodc sau khi xir ly nhiét. Sang ché nay dé
cap dén nhil trong gitp cho viée duy tri hodc lam giam lugng nude hao hut trong qua
trinh xtr 1y nhiét. Nhii twong nay gdm c6 nude véi lugng nam trong khoang tir 1 dén 8
phén va chit hoat dong bé mit véi luong nam trong khoang tir 0,005 dén 0,5 phan. WO
97/28896 d& cap dén viéc st dung chét hoat dong bé mat dé tao didu kién cho su phan tan
cia mat duong. WO 96/11585 dé cap dén viéc st dung diu thiu dau da duge etoxy hoa
trong thirc an gia suc dé cai thién gia tri dinh dudng cua thirc &n gia stic. WO 95/28091 de
cap dén viéc bd sung diu thau dau da duoc etoxy hoa vao thirc an gia stc dé cai thién do
kha dung cuia cac chét dinh dudng trong thirc an gia stc kho thong thuong nham gia ting
mirc d9 sinh trudng clia dong vat va giam ty 1€ tr vong. Bén sang ché nay d& cap viéc bd
sung chét hoat dong bé mat dau thau dau da duoc etoxy hoa, tot hon nita 13 nhii tuong, dé
cai thién kha ning tiéu hoa clia cac chat ky nudc ¢ mit trong thirc n gia stc chir khong
dé xuét loi ich dbi vé6i viée san xuét thirc 3n gia suc hodc ngin ngira su phat trién _ném
mdc trong thirc an gia stc. _ ‘

Terpen, 1 chat duoc coi nhu an toan (Generally Recognized as Safe (GRAS)), 1a rat
phd bién trong ty nhién, cha yéu trong thurc vat vi 1a thanh phén ciu tao cua tinh dau.
Khéi ciu thanh ciia chung 13 hydrocacbon isopren (CsHg),. Vi du vé terpen bao gém
xitral, pinen, nerol, b-ionon, geraniol, carvacrol, eugenol, carvon, terpeniol, anethol,
camphor, menthol, limonen, nerolidol, farnesol, phytol, caroten, squalen, thymol,
tocotrienol, ruou perilylic, bomeol, myrxen, simen, caren, terpen, linalool va cac chét
khac. Geraniol, tocotrienol, rugu perilylic, b-ionon va d-limonen, rc ché hoat tinh HMG-
COA reductaza & gan, 13 bu6c han ché tdc do trong qua trinh tong hop cholesterol, va
lam giam lugng cholesterol mdt cach vira phai & dong vat (Elson C. E. va S. G. Yu, 1994,
“The Chemoprevention of Cancer by Mevalonate-Derived Constituents of Fruits and

Vegetables,” J. Nutr. v.124, 607-614). D-limonen va geraniol 1am giam khéi u ¢ dong vat
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c6 vu (Elgebede, J. A., C. E. Elson, A. Qureshi, M. A. Tanner and M. N. Gould, 1984,
“Inhibition of DMBA-Induced Mammary Cancer by Monoterpene D-limonene,”
Carcinogensis v.5, n0.5, 661-664; Elgebede, J. A., C. E. Elson, A. Qureshi, M. A. Tanner
and M. N. Gould, 1986, “Regression of Rat Primary Mammary Tumors Following
Dietary D-limonene,” J. Nat'l Cancer Institute v.76, no. 2, 323-325; Karlson, J., A. K.
Borg, R. Unelius, M. C. Shoshan, N. Wilking, U. Ringborg and S. Linder, 1996,
“Inhibition of Tumor Cell Growth By Monoterpenes In Vitro: Evidence of a Ras-
Independent Mechanism of Action,” Anticancer Drugs v. 7, no.4, 422-429) va trc ché su
phat trién cua khdi u céy ghép (Yu, S. G., P. J. Anderson va C. E. Elson, 1995, “The
Efficacy of B-ionone in the Chemoprevention of Rat Mammary Carcinogensis,” J. Agri.
Food Chem. v. 43, 2144-2147).

Con phat hién dugc terpen c6 kha nang tic ché su phat trién in vitro clia vi khuan va
ndm méc (Chaumont J. P. and D. Leger, 1992, “Campaign Against Allergic Moulds in
Dwellings, Inhibitor Properties of Essential Oil Geranium "Bourbon," Citronellol,
Geraniol and Citral,” Ann. Pharm. Fr v. 50, no.3, 156-166), va mot sb ky sinh vat ndi
sinh va vat ky sinh ngoai sinh (Hooser, S. B., V. R. Beasly and J. J. Everitt, 1986, Effects
of an Insecticidal Dip Containing D-limonene in the Cat, J. Am. Vet. Med. Assoc. v. 189,
no.8, 905-908). Geraniol dugc phat hién 1a c6 kha nang trc ché su phat trién cia chiing
Candida albicans va Saccharomyces cerevisiae bing cach ting téc do thoat kali va pha
v& trang thai 10ng cta mang (Bard, M., M. R. Albert, N. Gupta, C. J. Guuynn and W.
Stillwell, 1988, Geraniol Interferes with Membrane Functions in Strains of Candida and
Saccharomyces, Lipids v. 23, n0.6, 534-538). B-ionon c6 hoat tinh chéng nim do xac
dinh duoc boi tic dung e ché su ndy mam ctia bao tir va G ché su phat trién trong aga
(Mikhlin E. D., V. P. Radina, A. A. Dmitrossky, L. P. Blinkova, and L. G. Button, 1983,
Antifungal and Antimicrobial Activity of Some Derivatives of Beta-Ionone and Vitamin
A, Prikl Biokhim Mikrobiol, v. 19, 795-803; Salt, S. D., S. Tuzun and J. Kuc, 1986,
Effects of B-ionone and Abscisic Acid on the Growth of Tobacco and Resistance to Blue
Mold, Mimicry the Effects of Stem Infection by Peronospora Tabacina, Adam Physiol.
Molec. Plant Path v.28, 287-297). Terprenon (geranylgeranylaxeton) c6 tac dung khang
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khuan dbi véi H pylori (Ishii, E., 1993, Antibacterial Activity of Terprenone, a Non
Water-Soluble Antiulcer Agent, Against Helicobacter Pylori, Int. J. Med. Microbiol.
Virol. Parasitol. Infect. Dis. v.280, no.1-2, 239-243). Dung dich chira 11 loai terpen khac
nhau c6 tac dung hitu hiéu trong viéc rc ché su phat trién cta cac vi khuan gy bénh
trong céac thtt nghiém in vitro (Kim, J., M. Marshall and C. Wei, 1995, Antibacterial
Activity of Some Essential Oil Components Against Five Foodborne Pathogens, J. Agric.
Food Chem. v.43, 2839-2845). Diterpen, ttc 1a trichorabdal A (tr R. Trichocarpa), ¢6 tac
dung khang khudn rat manh d6i v6i H. pylori (Kadota, S., P. Basnet, E. Ishii, T. Tamura
and T. Namba, 1997, Antibacterial Activity of Trichorabdal A from Rabdosia
Trichocarpa Against Helicobacter Pylori, Zentralbl. Bakteriol v.287, no.l 63-67).
Owawunmi, 1989 (Evaluation of the Antimicrobial Activity of Citral, Letters in Applied
Microbiology v. 9, no.3, 105-108), cho thiy moi truong sinh trudng chira xitral voi luong
16n hon 0,01% c6 thé 1am giam mét do E. coli, va v6i ndng dd 0,08% co téc dung diét
khuén. Patent My sd 5,673,468 boc 10 ché pham terpen, trén co s& dau thong, duoc st
dung 1am chét sat tring hodc chét tay rira sat tring. Patent M§ s6 5,849,956 boc 10 terpen
phat hién dugc & cdy lda c6 hoat tinh chéng nim. Patent My s& 5,939,050 boc 10 san
phim khang khuan vé sinh ring miéng chtta hon hop gbm 2 hoic 3 terpen c6 tac dung

hiép dong.

Ban chét ky thuét ciia sang ché

Muc dich cta sang ché nham cai thién tic dung diét vi khuan cta cac axit hiru co ddi
véi thire 3n gia stc bang cach dua aldehyt trans-2-hexenal vao véi luong it nhit 1a 10%
trong lugng, tinh theo tong trong lwong clia cac axit hiru co. Ché phim khang khuan nay
c6 thé 1a dung dich nudc chira mot axit hiru co hodc hdn hop gdm moét sb axit hitu co, két
hop vai aldehyt.

Ché phim nay c6 thé con chira chét hoat dong bé mit khong ion da dugc etoxy hoa.

Ché phdm nay c6 thé con chira terpen khang khuén hoic tinh dau.
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Céc axit hitu co ¢6 thé c6 chiéu dai mach gébm 1 dén 24 nguyén tir cacbon, va c6 thé
la bdo hoa, chua bdo hoa, mach vong va c6 thé duoc thé béng cac nhom chice chira géc
halo, hydroxyl, amino, ete hodc este.

Chét hoat dong bé mat co thé 1a chét hoat dong bé mat dau thiu dau da duoc etoxy
héa c6 HLB (hé sb can bang nhom wa nude-ky nuéc) nim trong khoang tir 4 dén 18. Ché
phim nay c6 thé con chira cac chit hoat dong bé mit khac khong ion, ion hodc ludng tinh
hodc cac chat hoat dong bé mat khac c6 cac dic tinh twong tw nhu Tween.

Terpen cua ché pham nay c6 thé bao gdm alyl disulfua, thymol, xitral, eugenol,
carvacrol, limonen va carvon, hoic hdn hop clia ching.

Ngoai trans-2-hexenal, ché phim nay c6 thé chira aldehyt d€ bay hoi thu dugc tir chu
trinh lipoxyaza bao gdm (2E, 6Z)-nonadienal, trans-2-nonenal, va cic aldehyt béo chua
bao hoa o,p khac, nghia 1a propenal, trans-2-butenal, 2-metyl-2-butenal, 2-metyl-(E)-2-
butenal, 2-pentenal, trans-2-hexen-1-ol, 2-metyl-2-pentanal, 2-isopropylpropenal, 2-etyl-
2-butenal, 2-etyl-2-hexenal, (Z)-3-hexenal, 3,7-dimetyl-6-octenal, 3,7-dimetyl-2,6-
octadienal, (2E)-3,7-dimetyl-2-6-octadienal, (27)-3,7-dimetyl-2,6-octadienal, trans-2-
nonenal, (2E,6Z)-nonadienal, 10-undecanal, 2-dodexenal va cac aldehyt béo chua bdo
hoa a,B khéc c6 dic tinh khang khuéan va huong vi ciing nhu céc dang rugu va axit twong
ung cua ching.

Hdn hop theo sang ché chia axit hiru co v6i lugng nim trong khoang tir 1% dén 90%
trong lugng va trans-2-hexenal véi lugng ndm trong khoang tir 5% dén 99%.

Hon hop nay c6 thé chira axit axetic v6i lugng nim trong khoang tir 0% dén 90%
trong lwong, tot hon nira 1a v6i lugng nim trong khoang tir 10% dén 55% trong lugng.

Hon hop nay c6 thé chira axit butyric véi luong nim trong khoang tir 0% dén 90%
trong luong, tot hon nira 1a v6i lugng nim trong khoang tir 10% dén 55% trong lugng.

Hon hop nay c6 thé chira axit propionic v6i lugng nim trong khoang tir 0% dén 90%
trong lugng, tot hon nita 13 véi luong nam trong khoang tir 10% dén 55% trong luong.

Hdn hop nay c6 thé chira axit pelargonic voi lugng nim trong khoang tir 0% dén 90%

trong luong, tot hon nira 1a vé6i luong nam trong khoang tir 5% dén 10% trong luong.
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Hon hop nay co thé chira axit lactic v6i lugng nam trong khoang tir 0% dén 90%
trong lugng, tot hon nita 14 véi lugng nam trong khoang tir 10% dén 40% trong luong.

Hdn hop nay c6 thé chira axit formicvéi lwgng nim trong khoang tir 0% dén 90%
trong luong, tot hon nita 1a voi lwgng nam trong khoang tir 10% dén 55% trong luong.

Hdn hop nay ¢6 thé chira axit sucxinic véi lwong ndm trong khoang tir 0% dén 90%
trong luong, tét hon nita 1a véi lwong nam trong khoang tir 20% dén 30% trong lugng.

Hdn hop nay co6 thé chira axit lauric v6i lwgng nam trong khoang tir 0% dén 90%
trong lugng, t6t hon nita 13 véi lugng nim trong khoang tir 1% dén 10% trong luong.

Hbn hop nay co6 thé chira axit myristic voi lugng nim trong khoang tir 0% dén 90%
trong lugng, tot hon nita 14 voi lugng nim trong khoang tir 1% dén 5% trong luong.

Hon hop nay c6 thé chira axit caprylic véi luong nam trong khoang tir 0% dén 90%
trong luong, tot hon nita 1a véi lugng nim trong khoang tir 5% dén 20% trong luong

Hbn hop nay c6 thé chira axit levulinic véi lugng ndm trong khoang tir 0% dén 90%
trong luong, tét hon nita 1a véi lugng nim trong khoang tir 1% dén 20% trong luong

Hdn hop nay co6 thé chira aldehyt béo chura bdo hoa a,p dé bay hoi véi lugng nam
trong khoang tir 0% dén 90% trong luong, tot hon nita 12 véi lugng nam trong khoang tir
1% dén 30% trong lugng

Hdn hop nay c6 thé chira terpen voi luong nam trong khoang tir 0% dén 50% trong
lugng theo thé tich, tdt hon nira 1a véi luong nam trong khoang tir 0,5% dén 7% trong
lugng.

Hdn hop nay c6 thé chira terpen khang khuan véi lugng nim trong khoang tir 0% dén
50% trong lwong, tot hon nita 1a v6i lugng ndm trong khodng tir 0,5% dén 7% trong
lugng.

Hdn hop nay c6 thé chira chit hoat dong bé mit voi lwong nam trong khoang tir 0%
dén 20% trong luong theo thé tich, t6t hon nita 1 vé6i lugng nam trong khoang tir 0,5%
dén 10% trong luong.

Hn hop nay c6 thé chira chit hoat dong bé mit dau thau diu da duoc etoxy héa chira
1 dn 200 phan ti etylen v6i lugng ndm trong khoang tir 0,5% dén 10% trong lugng, t6t

hon nira 13 v&i lugng nam trong khoang tir 1% dén 5,0% trong lugng
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Hdn hop theo sang ché ¢6 thé chira chét hoat dong bé mit c6 cac dic tinh nhu cac dic
tinh cta chit hoat dong bé mat dau thau dau da duoc etoxy hoa véi luong nim trong
khoang tir 0,5% dén 10% trong luong, t6t hon nita 1 vé&i lwong ndm trong khoang tir 1%
dén 5,0% trong luong

Hdn hop theo sang ché c6 thé chira nuée véi lugng ndm trong khoang tir 0% dén 97%
trong luong, tot hon nita 1a véi lugng ndm trong khoang tir 1% dén 20% trong lugng

Ché phém nay co6 hiéu luc chéng cac loai ndm mbc khac nhau c¢6 mit trong thirc &n
gia suc va cac thanh phéan chinh ciia thirc 4n gia suc.

Ché pham nay c6 hiéu luc chéng cac loai vi khuan khic nhau c6 mit trong thire an gia
stc va cac thanh phan chinh cua thirc 4n gia sc.

Ché pham nay c6 hiéu luc chdng cac loai vi khuan va nim mdc khac nhau c6 mit
trong nudc.

Ché phdm nay c6 hiéu luc chéng cac vi sinh vat ¢6 hai cho viéc san Xuét ruou tlr qua
trinh 1én men cua xenluloza, tinh bt hodac dudng.

Muc dich khac ciia sang ché 1a dé xuét phuong phap xtr 1y thirc an gia suc, bao gdm
cac budc: tron thirc an gia suc v6i lugng hiru hiéu cua ché phim khang khuén chira axit
hitu co ¢6 1 dén 24 nguyén tir cacbon véi lugng nim trong khoang tir 1% dén 90% trong
luong, tinh theo téng trong lugng, aldehyt béo chua bdo hoa a,p, vi du, trans-2-hexenal,
voi luong ndm trong khoang tir 10% dén 55% trong luong, tinh theo tong trong luong,
véi didu kién no cu thanh it nhit 5% trong luong clia hdn hop axit hitu co va aldehyt,
terpen voi lugng nim trong khoang tir 0% dén 30% trong luong, tinh theo tong trong
lwong, chét hoat dong bé mat véi lugng nam trong khoang tir 0% dén 10% trong luong,

tinh theo tong trong luong, va nudc.

M0 té chi tiét sing ché

Dinh nghia
“Phin trim thé tich” ctia mot thanh phan 13 dya trén tong thé tich clia ché phim hoic

hop phin chira thanh phén nay.
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“Axit hitu co” ctia ché phdm nay c6 thé 1a axit formic, axetic, propionic, butyric,
pelargonic, lactic va cic axit béo khac c6 2 dén 24 nguyén tir cacbon hoic mono-, di-,
hodc triglyxerit chira axit béo c6 1 dén 24 nguyén tir cacbon. Céc axit béo nay bao gdm
axit béo mach ngén, mach trung binh, mach dai hoac cac triglyxerit mach ngén, mach
trung binh, mach dai.

Aldehyt béo chua bao hoa a,p ciia ché phim nay c6 thé 1a propenal, trans-2-butenal,
2-metyl-2-butenal, 2-metyl-(E)-2-butenal, trans-2 hexenal, 2-pentenal, trans-2-hexen-1-
ol, 2-metyl-2-pentanal, 2-isopropylpropenal, 2-etyl-2-butenal, 2-etyl-2-hexenal, (Z)-3-
hexenal, 3,7-dimetyl-6-octenal, 3,7-dimetyl-2,6-octadienal, (2E)-3,7-dimetyl-2-6-
octadienal, (27)-3,7-dimetyl-2,6-octadienal, trans-2-nonenal, (2E,6Z)-nonadienal, 10-
undecanal, 2-dodexenal va cac aldehyt béo chua bdo hoa o,p khac cé dic tinh khang
khuan va huong vi cling nhu cac dang rwou va axit tuong ng cia ching.

“Terpen khang khuan” ctia ché phim nay c6 thé bao gdm alyl disulfua, xitral, pinen,
nerol, geraniol, carvacrol, eugenol, carvon, anethol, camphor; menthol, limonen, farnesol,
caroten, thymol, borneol, myrxen, terpen, linalool, hodc hon hep cua chung. Cu thé hon,
terpen c6 thé bao gom alyl disulfua, thymol, xitral, eugenol, limonen, carvacrol, va
carvon, hodc hdn hop ctia chiing.

Thuét ngit "lwgng hitu hiéu" ctia hgp chat c6 nghia 1a lugng c6 kha nang thuc hién
chirc ning ctia hop chét hodc dic tinh ma luong hiru hiéu biéu hién, nhu lwong da nhung
khong doc dé tao ra tac dung khang khuén mong muén. Do viy, lugng hiru hiéu phd hop
6 thé duge nguoi c6 hiéu biét trung binh. trong linh vue k§ thuat xac dinh chi bang cach
ap dung cac tht nghiém thong thuong.

Cac ché phim c6 thé thay dbi khong nhitng ndng do ciia cac thanh phan chinh, tic 1a
cac axit hitu co, ma con ca loai aldehyt, terpen, cac chét hoat dong bé mit va ham luong
nudc duge st dung. Sang ché nay co thé dugc cai bién theo mot vai cach béng cach bd
sung vao hodc loai bo ra khoi ché phdm terpen, loai axit hitu co, aldehyt va loai chét hoat

dong bé mat.
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Thuét ngir “tac dung hiép dong” hodc “su hiép dong” c6 nghia la tic dung bdo quan
dugc cai thién khi cac thanh phin duge bd sung vao & dang hdn hop chir khong phai &

dang cac thanh phan riéng biét.

Ché phdm

Ché pham theo sang ché chira lugng hitu higu clia céc axit hitu co ¢6 1 dén 24 nguyén
tir cacbon va aldehyt béo chua bao hoa o,B, vi du, trans-2-hexenal.

Terpen khang khuan, chét chiét thuc vat hodc tinh du chura terpen c6 thé dugc sur
dung, cling nhu terpen da tinh ché. Terpen 1a san ¢o trén thi truong hodc co thé duoc tao
ra theo phuong phap khac nhau da biét trong linh vuc k¥ thuat, nhu chiét bang dung moi
hoc chiét/chung cit hoi va téng hop héa hoc.

Chét hoat dong bé mat 1a loai khong ion ké ca chét hoat dong bé mit dau thau dau da
dugc etoxy hoa chira 1 dén 2000 lién két polyetylen, tt hon nira 1a 20 dén 100 lién két
polyetylen.

Ché phim duoc wu tién chira axit hiru co v6i lwong ndm trong khoang tir 1% dén 90%
trong luwong va trans-2-hexenal v6i luong nam trong khoang tir 1% dén 30%, trong do
axit hitu co c6 thé 13 axit axetic v6i lugng ndm trong khoang tir 10% dén 55% trong
lugng, axit propionic v6i lugng nam trong khoang tir 10% dén 55% trong luong, axit
lactic v6i lwong nim trong khoang tir 10% dén 40% trong lugng, hodc axit pelargonic véi
lwong ndm trong khoang tir 5% dén 10% trong lugng, va hon hop cua ching. Ché phdm
dugc wu tién c6 thé con chua terpen v6i lugng nim trong khoang tir 0,5% dén 7% trong
lugng, chét hoat dong bé mit voi lugng nam trong khoang tur 0,5% dén 10% trong lugng

va nude voi lugng nim trong khoang tir 1% dén 10% trong lugng.

Phuong phap

Ché pham theo sang ché co6 hiéu luc chbéng vi khuan va ndm. Ché phim nay c6 thé
duogce st dung & dang tao ra su phan bd hdn hop mot cach dong déu va ddng nhit trong
thire an gia suc.

Ché pham theo sang ché c6 thé ap dung duge cho nudc.
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Ché phim theo sang ché c6 thé 4p dung dugc cho nguyén liéu thd trude khi vao may
khudy.

Ché phim theo sang ché c6 thé 4p dung dugc cho nguyén liu thd chua tron trong
may khudy.

Ché phim theo sang ché c6 thé ap dung dugc trong qua trinh tron cac thanh phan tho.

Ché phim theo sang ché c6 thé ap dung dugc bang voi phun.

Mot trong s& cac muc dich 14 kiém soat ham lugng vi sinh vét trong thirc an gia suc
va thanh phan thirc 4n gia stic. Mot vai hon hop gdm céc axit hitu co, terpen va aldehyt
tao ra cac ché phdm c6 hiéu luc chbng vi khuén trong dung dich dém va thirc 4n gia stc.
Muc dich khac 1 tao ra ché phim khang khuan bang cac hop chét c6 trong tu nhién hoic
cac hop chit an toan dé sir dung. Toan bd céc héa chat dugc st dung theo sang ché hién
déu duge chip thusn ding 1am chat khang khuén, chit ting cudng mui thom va chét tao
huong thom dé ding cho ngudi.

Pa thu dugc két qua bit ngo, tic 1a tac dung hiép dong ngoai tac dung cdng hop, khi
trans-2-hexenal duoc bd sung vao cac axit hitu co va terpen.

Trong ban md ta nay c6 trich dan céc tai liéu cong b6 khac nhau, tat ca cac tai liéu nay

dugc dwa hoan toan vao day bing cach vién din.

Vi du thwe hién sang ché

VidulvaVidu?2

Quy trinh: Céc ché phém sau duoc didu ché cho cac thir nghiém in vitro lap lai. Tét ca
cac chit phan tng c6 do tinh khiét cao nhéit va 1a loai dung trong phong thi nghiém. Péi
voi axit axetic, dung dich 56% dugc diéu ché. Axit sucxinic dugc pha lodng trong nudc
thanh dung dich 5% do vén dé vé do hoa tan. Hai san pham thuong mai, hdn hop axit
formic/axit propionic va hdn hgp formaldehyt/axit propionic, dugc thir nghiém nham

muc dich so sanh.
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Céc ché pham héa hoc cho Vidu 1 va 2

Héa chét % hc’)é chat trong ché pham

1 2 3 4 5 6 7 8 9 10 11 12
Eugenol 6,25 | 6,25 | 6,25 | 6,25 | 6,25 | 6,25 | 6,25 | 6,25 | 6,25 | 6,25 | 6,25 0
Carvacrol 6,25 | 6,25 | 6,25 | 6,25 | 6,25 | 6,25 | 6,25 | 6,25 | 6,25 | 6,25 | 6,25 0
CO60* ‘
(chat hoat dong be mat) | 5,00 | 5,00 | 5,00 | 5,00 | 5,00 | 5,00 | 5,00 | 500 | 5,00 ; 5,00 | 5,00 0
Axit pelargonic | 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | 10,0 0
Axit axetic (56%) 22,5 | 32,5 | 22,5 | 22,5 | 22,5 | 37,5 | 22,5 | 12,5 | 32,5 | 12,5 0 0
Axit lactic 20,0 0 0 0 0 0 0 10,0 | 40,0 0 0 0
Axit propionic 30,0 | 30,0 | 30,0 | 30,0 | 30,0 | 30,0 | 30,0 | 50,0 0 40,0 | 42,5 | 10,0
Axit form\ic 0 0 0 0 0 0 0 0 0 0 0 70,0
Axit sucxinic (5%) 0 0 0 0 0 0 0 0 0 20,0 | 30,0 0
Axit lauric o | o | o | o o o ]20] 0o o] o o] o0
Axit myristic o | ol o o] olsol ol ol ool olfo
Axit caprylic | o 0 0 0 1200 0 | o0 0 0 0 0 0
Axit levulinic 0 0 0 20,0 0 0 0 -0 0 0 0 | 200
trans-2-hexenal 0 10,0 | 20,0 0 0 O 0 0 0 0 | O 0
Téﬂg ) 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0

*CO-60 14 chét hoat dong bé mit dau thau dau da duogc etoxy héa chira 60 don vi etyleh.

Huyén phu chira Salmonella typhimurium duoc cho vao hai éng nghiém chua ting ché

phim véi lugng 0,05% (500ppm). Céc éng nghiém nay duoc khudy xody, 0 & nhiét do

trong phong trong thoi gian 24 gi¢ va sau d6 dung dich nay dugc dan méng trén dia SMA
(Standard Methods Agar) trong thoi gian 48 gio trude khi dém sb luong khuin lac

- Salmonella.

K&t qua: bang sau cho thiy rang mot s6 ché pham c¢6 hiéu luc kiém soat sy phat trién cta

Salmonella.
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Két qua: Thir nghiém 1 va thir nghiém 2.

24gi6 cfu/ml (0,05%)

Xu ly Thir nghiém 1 | % giam | Thir nghiém 2 | % giam
Déi ching 1093 | 1900
Cong thic 1 0 100,0 37 98,1
Cong thic 2 7 99;4 10 99,5
Cong thtc 3 13 98.8 0 100,0
Cong thuc 4 33 97,0 130 93,2
Cong thuc 5 27 97,5 133 93,0
Cong thirc 6 83 92,4 163 91,4
Cong thuc 7 143 86,9 240 87,4
Cong thuc 8 20 98,2 70 96,3
Cong thirc 9 3 99,7 0 100,0
Cong thie 10 147 86,6 160 91,6
Cong thirc 11 197 82,0 283 85,1
Céng thirc 12 0 100,0 0 100,0
Axit formic/propionic 0 100,0 0 100,0
Formaldehyt (33%) 0 100,0 0 100,0

K&t luan: Cac ché pham gy ra dap tmg khac nhau véi Salmonella. Céc ché phim co
lugng trans-2-hexenal va axit lactic cao hon ¢6 hi€u qua t6t hon tat ca cac ché phdm khac

ngoai trir cac san pham trén co so formaldehyt va axit formic.
Vidu3

Quy trinh: Tur cac thtr nghiém in vitro néu trén, sau ché phém dugc chon dé thu nghiém

hiéu luc chéng Salmonella trong thirc dn gia stic. Hon hgp formaldehyt/axit propionic
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duogc thir nghiém nhim muc dich so sanh. Cam gia cdm duoc thay ddi bang bot xwong va
thit duoc céy Salmonella typhimurium. Sau dd, thirc an gia suc da bi nhiém tap duoc xut
ly bang cac ché pham liét ké dudi ddy véi luong 1kg/MT, 2kg/MT va 3kg/MT. Sau 24
gidy, 10g miu con thirc an gia stic dd dugc xit Iy dugc tao hdn dich trong 90ml dung dich
dém Butterfield. Cac dich pha lodng duoc dan mong trén aga XLT-4 va t ¢ nhiét do 37°C
trong thoi gian 48 gio trude kﬁi dém sb khudn lac Salmonella. Cac ché phim dugc st

dung cho thir nghiém nay duoc thé hién trong bang sau.

Céc ché phém hoa hoc cho Vidu 3

Hoa chét % hoa chat trong ché phim

Ché phdm 1 2 3 | 8 9 12
Eugenol 6,25 6,25 6,25 6,25 6,25 0.
Carvacrol 6,25 6,25 6,25 6,25 6,25 0
CO60* 5,00 5,00 5,00 5,00 5,00 0
Axit pelargonic 10,00 | 10,00 | 10,00 | 10,00 | 10,00 0

Axit axetic (56%) 22,50 | 32,50 | 22,50 | 12,50 | 32,50 0

Axit lactic 20,00 0 0 10,00 | 40,00 0
Axit propionic 30,00 | 30,00 | 30,00 | 50,00 0 10,00
Axit formic 0 0 0 0 0 70,00
Axit levulinic 0 0 0 0 0 20,00
trans-2-hexenal 0 10,00 | 20,00 0 0 0
Téng 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00

*C0-60 1a chat hoat dong bé mit dau thau dau di dugc etoxy hoa chira 60 don vi etylen.
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Két qua: bang sau cho thdy ring mot s6 ché pham c¢6 tac dung kiém so4t su sinh truéng
cua Salmonella.

Xu ly Kg/MT | cfu/g % gidm
Cong thirc 1 0 2540
1 2010 21
2 1730 32
3 1385 45
Cong thirc 2 0 1860
1 895 52
2 583 69
3 273 85
Cong thirc 3 0 2220
1 815 63
2 420 81
3 80 96
Cong thirc 8 0 2080
1 1670 20
2 1540 26
3 | 1325 36
Cong thtic 9 0 2005
R 1 1313 34
2 1470 27
3 1150 43
Cong thirc 12 0 2080
1 1010 51
2 230 89
3 93 96
Formaldehyt (33%) 0 1180
1 0 100
2 0 100
3 0 100

Két luan: Cac cong thtrc chtra trans-2-hexenal thé hién hiéu luc chéng Salmonella manh
hon. Cac ché pham chira trans-2-hexenal v6i ham luong cao ¢6 hiéu lyc trong tu nhu céc

san pham trén co s¢ formaldehyt (33% formaldehyt) va axit formic .
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Vidu4

Quy trinh: Nam ché phém duoc chon dé thtr nghiém hiéu luc chéng Salmonella
typhimurium. Cam gia cam dugc thay di bang bot xuong va thit dugc cdy Salmonella
typhimurium. Sau d6, thirc 4n gia stc da bi nhiém tap dliqc xtr Iy bang cac ché pham liét
ké du6i day voi luong 1kg/MT, 2kg/MT va 3kg/MT. Sau 24 gid, 10g miu con thirc &n
gia stic da dugc xt ly dugc tao huyén phu trong 90ml dung dich dém Butterfield. Cac
dich pha lodng dugc dan moéng trén aga XL T-4 va u & nhiét d6 37°C trong thoi gian 48
gidr trude khi dém s6 khudn lac Salmonella. Cac mau b6 sung duoc ldy 7 ngay va 14 ngay

sau khi xir ly dé dém Salmonella. Cac ,ché phém da st dung duge thé hién trong bang sau.

, Céc ché pham héa hoc cho Vi du 4
Hoa chat % hoa chit trong ché pham
16 17 18 19 20

Eugenol 5,00 0,00 0,00 0,50 1,00
Carvacrol 5,00 0,00 0,00 0,50 1,00
CO60* 5,00 0,00 0,00 0,50 1,00
Axit pelargonic 5,00 5,00 5,00 5,00 5,00
Axit axetic (56%) 30,00 | 45,00 20,00 47,50 53,00
Axit propionic 20,00 20,00 50,00 26,00 24,00
Trans-2-hexenal 30,00 30,00 25,00 20,00 15,00

100,00 | 100,00 | 100,00 | 100,00 | 100,00

*C0-60 1a chat hoat dong bé mét dau thau dau da dugc etoxy hoa chira 60 don vi etylen.

Két qua: bang sau thé hién mot s6 ché phim c6 hiéu luc kiém soat Salmonella.
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Téc dung cua cac hoa chat dbi v6i Salmonella vao ngay 1, 7 va 14 sau khi xu ly

Céng thitc Ty 16 xit Iy Salmonella vag thoi diém | Salmonella vaf) thoi diém Salmgnella vz‘u? thoi
24 gio 7 ngay diém 14 ngay
ot | SEDE | g | SR | g | AN

Cong thuc #16 0 1,2E+05 1,8E+05 6,4E+04

1 2,8E+04 77 2,3E+04 86,9 1,5E+04 77,1

2 1,2E+04 90 6,3E+03 96,4 4 3E+03 93,2

3 2,0E+03 98 1,0E+03 99,4 3,3E+02 99,5
Cong thuc #17 0 1,5E+05 1,5E+05 1,4E+05

1 5,0E+04 66 3,5E+04 76,9 3,5E+04 75,8

2 1,4E+04 91 6,0E+03 96,0 2,3E+03 98,4

3 336102 100 33E+02 99,8 LOE+03 | 993
Cong thuc #18 0 1,3E+05 1,5E+05 1,4E+05

1 3,7E+04 72 2,7E+04 823 2,5E+04 81,4

2 7,3E+03 94 1,2E+04 92,1 7,7E+03 94.4

3 7,3E+03 94 3,3E+03 97,8 6,7E+02 99,5
Cong thue #19 0 1,4E+05 1,8E+05 8,2E+04

1 5,5E+04 59 7,2E+04 60,8 2,7E+04 66,9

2 6,3E+03 95 2,0E+04 88,9 1,1E+04 86,5

3 3,7E+03 97 4,0E+03 97,8 6,3E+03 92,2
Cong thirc #20 0 1,3E+05 2,0E+05 8,0E+04

1 6,5E+04 48 7,5E+04 62,4 4,0E+04 49,8

2 2,8E+04 77 2,7E+04 86,4 1,2E+04 85,5

3 9,7E+03 92 1,4E+04 93,2 1,0E+04 87,6

Két luan: tit ca cac ché phdm déu lam giam sd lugng Salmonella trong thirc &n gia stc.
Céc ché phdm chtra trans-2-hexanal v6i lugng thap (< 15%) la khong hitu hiéu nhu céc

ché pham khac.

Vidu5

Quy trinh: Céc ché phém #17 va #18 chira trans-2-hexenal duogc so sanh véi sau ché
phim khac chira aldehyt vé6i luong it hon nhung chia axit lactic voi luong nhiéu hon.
Cam gia cdm dugc sira ddi bang bot xuong va thit dugc cy Salmonella typhimurium.

Sau do, thire 4n gia stuc dd bi nhiém tap duoc xtt ly bang cac ché pham liét ké dudi day
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v6i lugng 1kg/MT, 2kg/MT va 3kg/MT. Sau 24 gid, 10g mau con cua thirc n gia stc da

duge xir Iy duge tao huyén phi trong 90ml dung dich dém Butterfield. Cac dung dich pha

lodng dugc dan mong trén aga XL T-4 va u & nhiét dd 37°C trong thoi gian 48 gid trude

khi dém s6 khuan lac Salmonella. Cac mAu bd sung duge 1y 7 ngay va 14 ngay sau khi

Xt ly dé dém Salmonella. Cac ché phém duogc str dung dugce thé hién trong bang sau.

Céac ché phém héa hoc cho Vi dl_i 5

Hoa chit % hoa chét trong ché pham

Ché phdm 17 18 21 22 23 24 25 26
Eugenol 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,75 | 0,00 | 0,00
Carvacrol 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,75 0,00 | 0,00
CO-60* 0,00 | 0,00 | 0,00 | 500 | 500 | 500 | 800 | 0,00
Axit pelargonic 5,00 | 5,00 | 5,00 5,00: - 5,00 | 5,00 [ 5,00 | 0,00
Axit axetic (56%) | 45,00 | 20,00 | 38,00 4000 35,00 30,00 | 36,00 | 0,00
trans-2-hexenal 30,00 | 25,00 | 5,00 | 5,00 | 5,00 | 10,00 | 10,00 | 0,00
Axit propionic - 20,00 | 50,00 | 12,00 | 15,00 | 10,00 | 10,00 | 15,00 | 10,00
Lactic 0,00 | 0,00 46,00 | 30,00 | 40,00 | 38,50 | 26,00 | 0,00
Axit formic (88%) | 0,00 | 0,00 Q,OO 0,00 | 0,00 | 0,00 | 0,00 | 90,00
Téng 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 IO0,00

*C0-60 1a chat hoat dong bé mat dau thau dau da duoc etoxy hoa chtra 60 don vi etylen.

Két qua: bang sau cho thdy rang mét s6 ché phdm co hiéu luc kiém soat Salmonella. -
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Tac dung cua cac hc’ggrchét v6i Salmonella vao ngay 1, 7 va 14 sau khi xt ly

" Tyl¢ | Salmonellavao thoi | Salmonellavao thoi Salmonella
Xuly xu ly diém 1 ngay diém 7 ngay vao thoi d iém 14
7 B ngay
epur | i [ v [ ofugnic [ % | clugthie | %
an gia suc | glam an gia suc giam | &dn glasuc | glam
Cong thirc #17 0 1,75E+05 1,11E+05 1,07E+04
1 3.93E+04 | 77,52 | 2,67E+03 | 97,60 | 3,33E+03 | 68,75
1LOOE+03 | 99,43 | 333E+02 | 99,70 | 1,00E+03 | 90,63
100,0
3 6,70E+02 | 99,62 | 0,00E+00 0 6,67E+02 | 93,75
Cong thirc #18 0 1.87E+05 6,77E+04 8,33E-03
1 7.07E+04 | 62,21 | 1,13E+04 | 83,25 | 1,00E+03 | 88,00
2 9.67E+03 | 94,83 | 4,00E+03 | 94,09 | 3,33E+02 | 96,00
100,0
3 6.00E+03 | 96,79 | 6,67E+02 | 99,01 | 0,00E-+00 0
Cong thtrc #21 0 | 1,17E+05 1,31E+05 | 1,40E+04
1 6.60E+04 | 43,59 | 3,40E+04 | 74,05 | 7,33E+03 | 47,62
2 2.30E+04 | 80,34 | 2,30E+04 | 82,44 | 3,50E+03 | 75,00
3 8.67E+03 | 92,59 | 8,67E+03 | 93,38 | 1,33E+03 | 90,48
Céng thuc #22 0 2.30E+05 2,08E+05 7,00E+03
1 1,65E+05 | 28,41 | 4,13E+04 | 80,13 | 3,33E+03 | 52,38
2 6.97E+04 | 69,71 | 1,30E+04 | 93,75 | 1,50E+03 | 78,57
3 2.13E+04 | 90,72 | 433E+03 | 97,92 | 1,00E+03 | 85,71
Cong thirc #23 0 1,13E+05 1,66E+05 5.33E+03
1 1LOIE+05 | 10,88 | 7,07E+04 | 57,52 | 2,00E+03 | 62,50
2 595E+04 | 47,50 | 2,83E+04 | 82,97 | 1,33E+03 | 75,00
3 3.00E+04 | 73,53 | 5,67E+03 | 96,59 | 1,00E+03 | 81,25
Cong thirc #24 0 1,75E105 9,70E-+04 5.00E+03
1 573E+04 | 67,14 | 3,70E+04 | 61,86 | 1,00E+03 | 80,00
2 | 3,10E+04 | 82,23 | 1,27E+04 | 86,94 | 1,00E+03 | 80,00
3 220E+04 | 8739 | 4,00E+03 | 95,88 | 6,67E+02 | 86,67
Cong thirc #25 0 2.36E+05 8,20E+04 2,27E+04
1 1LIIE+05 | 52,97 | 2,37E+04 | 71,14 | 6,67E+03 | 70,59
2 9.13E+04 | 61,30 | 7,00E+03 | 91,46 | 4,00E+03 | 82,35
3 410E+04 | 82,63 | 3,00B+03 | 96,34 | 6,67E+02 | 97,06
Cong thirc #26 0 1,53E+05 5,15E+04 1,13E+04
1 8 40E+04 | 45,10 | L,17E+04 | 77,35 | 3,67E+03 | 67,65
2 337E+04 | 78,00 | 6,00E+03 | 88,35 | 2,33E+03 |[79,41
3 1.53E+04 | 89,98 | 6,67E+02 | 98,71 | 1,33E+03 | 88,24
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Két luan: Bing cach giam ham luong trans-2-hexenal (dén luong nam trong khoang tir
5% dén 25%) va tang ham luwong axit lactic (dén luong ndm trong khoéang tir 26% dén
40%), dat duge dap Gng tuong ty nhu ddp ung cua ché pham chua trans-2-hexenal véi

ham lugng cao (30%).

Vidub6

Quy trinh: Bén trong sb bay ché phém dugc thir nghiém trong Vi du 5 thé hién hiéu luc
thoa dang chéng Salmonella typhimurium. Ché phim méi (cong thirc 27) va chét khang
khuén trén co sé formaldehyt (33% formaldehyt) dugc thir trong thir nghiém nay. Cam
gia cdm duogc stra ddi bang bdt xwong va thit cly Salmonella typhimurium. Sau d6, thirc
in gia stc da bi nhiém tap duogc xur ly bbéng cac ché phéfn liét k& dudi day voi lugng
1kg/MT, 2kg/MT va 3kg/MT. Sau 24 gid, 10g mau con cta thirc &n gia stc da dugc xir ly
duogc tao huyén phu trong 90ml dung dich dém Butterfield. Céc dich pha loang dugc dan
mong trén aga XLT-4 va i ¢ nhiét 4o 37°C trong thoi gian 48 gio trudce khi dém sb khuan
lac Salmonella. Cac miu bd sung duoc ldy vao thoi diém 7 ngay, 14 ngay va 21 ngay sau

khi xtr ly @& dém Salmonella. Cac ché pham dugc st dung dugce thé hién trong bang sau.
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Céac ché phém hoa hoc cho Vidu 6

Hoa chat % hoa chat trong ché pham

Ché pham 17 18 22 25 27 |HCHO
CO60* 0,00 0,00 5,00 8,00 | 10,00 | 0,00
Axit pelargonic 5,00 5,00 5,00 5,00 5,00 0,00
Axit axetic (56%) | 45,00 | 20,00 | 40,00 | 36,00 | 40,00 | 0,00
trans-2-hexenal 30,00 | 25,00 | 5,00 10,00 | 5,00 0,00
Axit propionic 20,00 | 50,00 | 15,00 | 15,00 | 10,00 | 10,00
Lactic 0,00 0,00 | 30,00 | 26,00 | 30,00 | 0,00
Formaldehyt (37%) | 0,00 0,00 0,00 0,00 0,00 90,00
Téng 100,00| 100,00 | 100,00 |-100,00 | 100,00 | 100,00

*CO-60 1a chét hoat dong bé mat dau thau diu da dugce etoxy hoa chira 60 don vi etylen.

Két qua: Bang sau cho thdy rang mot s6 ché phim c6 hiéu luc kiém soat Salmonelia

Tac dung cua cic hoa chat véi Salmonella vao ngay 1, 7 va 14 sau khi xit Iy

\ Salmonella vao - | Salmonella vao Salmonella vao
Ty1e | Salmonellavao | s nody th | thoi didmngay | thoi diém ngay
Xu ly SO thoi diém 24 gio | . ‘ ther 14  tht 21
Cong Licu : | : : : .
. luong cfu/g | % giam | cfu/g | %giam | cfu/g | % gidm | cfu/g | % giam
thirc
kg/MT
17 -0 56408 11969 | - 25889 4150
1 14600 74,1 4550 62,0 11400 56,0 1633 60,7
2 3900 93,1 1400 88,3 4833 81,3 267 93,6
3 2900 80,1 1150 90,4 1300 95,0 0 100,0
18 0 56408 11969 ‘ 25889 ’ 4150
1 18400 67,4 2200 81,6 10533 59,3 1300 68,7
2 5400 90,4 2900 | 75.8 5133 80,2 200 95,2
3 1800 96,8 1317 |+ 89,0 1767 93,2 33 99,2
22 0 56408 ' 11969 | 25889 ' 4150
1 43000 23,8 10217 14,6 17667 31,8 2567 38,1

-32-




- 31043

2 31000 | 45,0 6450 | 46,1 15167 | 41,4 800 80,7

3 26600 52,8 2133 | 822 11500 55,6 233 | 944
25 0 56408 11969 | 25889 4150

1 19450 65,5 7217 39,7 13233 489 1300 | 68,7

2 9500 83,2 1967 83.6 9333 63,9 367 91,2

3 5900 89,5 767 93,6 8867 65,7 450 89,2
27 0 56408 11969 25889 4150

1 33000 41,5 | 10017 16,3 | 13600 47,5 633 84,7

2 24150 572 | 9367 | 21,7 11933 53,9 | 367 91,2

3 17150 69,6 4983 584 | 7367 71,5 267 93,6
HCHO* 0 56408 11969 - 25889 |

1 150 99,7 0 | 100,0 0 100,0

2 150 99,7 0 100,0 0 100,0

3 0 100,0 0 100,0 0 100,0

*hdn hop formaldehyt (33%)/propionic

Két luan: tt ca cac ché phAm déu c6 hiéu luc cao hon 90% vao thoi diém 2 hodc 3 tuan

sau khi xur ly.

Vidu7

Thir nghiém x4c dinh xem ché pham Céng thirc #18 ¢6 con hoat tinh du sau khi xt
ly hay khong. Thic an gia cAm thuong phim dugc nghién bing may nghién Romer dén
¢d hat min dé dam bao trén giéng céy mot cach d@)ng nhét vao thac 3n gia suc. Thuc an
gia stic (miu con 1kg) dugc dua vao binh thuy tinh dung tich 1 galon (3,78 lit) dugc chi
dinh mot cach ngiu nhién cho céc xt ly. Cac chét trong binh thuy tinh dung tich 1 galon
(3,78 lit) duoc cho vao may khudy thic an gia stic ding trong phong thi nghiém va tron
trong thoi gian 1 dén 2 phut, trude khi xir Iy bang ché phim Céng thic #18 véi lugng
bing Okg/tan, 1kg/tan, 2kg/tan, hodc 3kg/tan. Tién hanh thém mot ban sao cho mdi ndng
d6 xtr y. Sau khi xtr 1y, thitc an gia sic dugce cho nhiém lai v6i 10g gidng cdy Salmonella
va tron thém trong thoi gian 2 dén 3 phit. Cac chit bén trong may khudy duogc dua vao
binh thuy tinh dung tich 1 galon ban dau, ddy nip va dé yén trong thoi gian 1 ngay &
nhiét do trong phong (23°C dén 24°C). Céc mau thirc n gia sic (ba mau con 10g/xwr 1y)
duogc 1dy vao thoi diém 24 gio, 7 ngay va 14 ngay sau khi nhiém lai bang cach ap dung

cac ky thuat vo tring. Cac mau con ndy dugc dwa vao chai pha loang chira 100ml dung
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dich dém Butterfield. Cac dich pha lodng tuin ty dugc dan méng trén 2 dia aga XLT-4
riéng biét. Cac dia aga dugc U & nhiét do 37°C trong thoi gian 48 gid trude khi dém
Salmonella.

Nong d6 Salmonella trong ba mau/xtr 1y lap lai vao cac thoi diém khac nhau dugc tinh

trung binh va dugc néu trong bang sau.

% hiéu lyc chéng nhiém lai Salmonella
S%Zglltxﬁi; ] Ngay1 | Ney7 | Neay 14
1kg/MT 63 70 54
2kg/ MT 75 45' g7
3kg/ MT 82 73 08

Quan st thiy rang ché phim Cong thirc #18 duy tri dwoc mie do hitu hidu vao thoi diém
14 ngay sau khi thirc an gia stic nhiém Salmonella.

Ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuat s& nhan thdy ring c6 thé thuc
hién nhiéu bién dbi va cai bién trong sang ché ma khong vuot ra ngoai pham vi clia séang
ché. Ciing du tinh ring ban mo ta va cac vi du chi nhim muc dich 1am vi du chir khong
nhdm muc dich gi6i han, va pham vi cta sang ché duoc thé hién trong cac diém yéu cau

bao hd kém theo.
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YEU CAU BAO HO

1. Ché pham khang khuén chira:

mdt hodc hdn hop gdm céc axit hitu co duge chon tir nhoém gbm axit axetic, axit
propionic, axit lactic, axit pelargonic, hodc hdn hop cla ching, v6i lugng nim trong
khoang tir 1% dén 90%; |

trans-2-hexenal, v6i lwgng nim trong khoang tir 10% dén 55%;

terpen, véi lugng nam trong khoang tir 0% dén 30%:;

chét hoat dong bé mit vé6i lwong niam trong khoang tir 0% dén 10%; va

nudc;

trong d6, ty 1¢ phan trim c4c thanh phan duoc tinh theo téng trohg lugng.
2. Ché pham theo diém 1, trong d6 ché pham nay chira:

terpen véi lwong nam trong khodng tir 0,5% dén 7% trong luong;

chat hoat dong bé mat voéi lwong nam trong khoang tir 0,5% dén 10% trong lugng.
3. Ché phém theo diém 1, trong do chét hdé}t dong bé mit 1a chat hoat dong bé mit
du thau dau da duogc etoxy héa c¢6 HLB (hé s6 can bang nhém wa nude-ky nude) nim
trong khoang 4 dén 18. .
4. . Ché pham theo diém 1, trong do chat hoat dong bé mit 1 chat hoat dong bé mat
dau thau dau da duoc etoxy hoa chira tir 1 dén 200 ph.én tu etylen.
5. Ché pham theo diém 1, trong do terpen duogc chon tir nhém bao g6m alyl disulfua,
xitral, pinen, nerol, geraniol, carvacrol, eugenol, carvon, anethol, camphor, menthol,
limonen, farnesol, caroten, thymol, borneol, myrxen, terpen, linalool, va hdn hop cia
chung.
6. Ché pham theo diém 1, trong do ché"phém nay chtra axit pelargonic véi lugng 5%
trong lugng, axit axetic v6i lwong nim trong khoang tir 11% dén 25% trong lugng, axit
propionic v6i lugng niam trong khoang tir 20% dén 50% trong lugng va trans-2-hexenal

v6i lwgng niam trong khoang tir 10% dén 30% trong luong. -
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7. Ché pham theo diém 1, trong d6 ché phidm nay chia axit pelargonic v6i luong 5%
trong luong, axit axetic voi lugng 11% trong luong, axit propionic véi luong 50% trong
lugng va trans-2-hexenal véi lugng 25% trong luong.
8. Ché phim theo diém 1, trong d6 ché phidm nay chua axit axetic véi lugng nim
trong khoang tir 10% dén 55% trong lugng, axit propionic véi lugng nim trong khoang
tir 10% dén 55% trong lwong hodc axit pbelargonic v6i luong nam trong khoang tir 5%
dén 10% trong luong. |
9. Phuong phap xir Iy thire n gia stc bao gdm buge:

tron thirc 4n gia suc véi lugng hitu hi€u cua Chéphém khang khuin theo diém bt

ky trong s cac diém 1 dén 8.
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