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TOM TAT

Trong nghién ciru ndy, tdc gid tién hanh danh gia khd ndng khdng vi sinh vt ciia tinh
dau hing chanh 1én ba ching nam Fusarium sp., Geotrichum sp. va Rhizopus sp. gdy hur hong
qua dwa lw6i sau thu hoach. Hoat tinh khdang nam cia tinh dau hing chanh & nong dg 0,03%
déi véi nam Fusarium sp. 14 93,187%, Geotrichum sp. 1a 80,903%, Rhizopus sp. 32,127%.
Nong dé irc ché toi thiéu MIC ciia tinh dau hing chanh lén cdc ching vi sinh vat Fusarium
sp.: 0,020%, Geotrichum sp.: 0,035%, Rhizopus sp.: 0,050%. Tinh dau hiing chanh & nong do
0,050% két hop véi tween 80 (0,1%), glycerol (0,85%), acid stearic (0,5%), chitosan (1%) va
acid acetic (2%) lam gidm kha ndng phat trién tong sé bao tir ndm men, nam moc (2,8x10*
CFU/g) so véi mdu doi chirng (>1,5x10% CFU/g) va thoi gian bdo quan dwgc 28 ngdy, ting
14 ngay so véi mau doi chirng.

Tir khéa: hing chanh; tinh dau, diea ledi; bdo quan; sau thu hoach.
ABSTRACT

In this research, the authors have evaluated the antifungal ability of Plectranthus
amboinicus essential oil to three strains including Fusarium sp., Geotrichum sp. and Rhizopus
Sp. that causing cantaloupe’s spoilage after harvesting. Antifuingus activities of P. amboinicus
essential oil at concentration of 0,03% for Fusarium sp. were 93,187%, Geotrichum sp were
80,903%, and Rhizopus sp. were 32,127%. Minimal inhibitory concentrations (MIC) of P.
amboinicus oil on above strains were 0,020%, 0,035%, and 0,050%, respectively. The fomula
including P. amboinicus oil (0,050%), tween 80 (0,1%), glycerol (0,85%), acid stearic (0,5%),
chitosan (1%), and acid acetic (2%) did not only reduce the development of the spore total of
yeasts, molds (2,8x10' CFU/g) but also extended storage time (28 days) when compared to the
control sample (1.5x10° CFU/g, 14 days, respectively).

Keywords: Plectranthus; amboinicus essential oil; cantaloupe; storage, after harvesting.
1. MO PAU

Dua lusi (Cucumis melo L.) khong chi  Ngudn kali trong dua lusi giup bai tiét,
1a ngudn cung cAp nhidu chit xo, c6 tac dyng sodium n@:n sir dung dua ludi c6 tac dung
hd tro tiéu hoa, chdng tio bon, nhuan trudng giam huyétN ap cao [1], [4]. Hién nay, di¢n
ma con cung cép céc hoat chat sinh hoc nhu  tich trong lan san luong dua ludi ngay cang
beta-caroten, acid folic, kali va vitamin C, A.  tdng bao gom dua luo¢i trong nha mang va



Tap Chi Khoa Hoc Gido Duc Ky Thudgt So 39 (12/2016)
Trwong Dai Hoc Sw Pham Ky Thudt TP. Ho Chi Minh

dua ludi dugc trong ngoai dong ruong. Cong
nghé trong dwa ludi trong nha mang xuét
phat tir Khu Nong nghiép Cong nghé cao Tp.
HCM nay di pho bién dén céc tinh lan can
nhu Tay Ninh, D@)ng Nai, Ninh Thuan, Tién
Giang, Long An, ... Hau hét luong dua ludi
tréng va san xuit ra déu phuc vu ndi tiéu la
chinh, gia tri kinh té chua cao.

Dua ludi 1a mot loai ndéng san c6 dinh
ho6 hap [5] nén dién ra qua trinh chin sau thu
hoach. Sau khi thu hoach dua ludi, qué trinh
chin dién ra rit nhanh, 1am cho thit qua bi
mém, mau sic bi bién ddi, thoi gian bdo quan
ngén, kho van chuyén di xa, ... Ngoai ra vi¢c
thu hai va k¥ thuat xir Iy sau thu hoach con so
sai, chua c6 phuong phap bao quan thich hop
nén chit luong cua dua ludi bi giam va ty 18
hu héng cao. Cac san phim ndéng san noi
chung cling nhu dua ludi noi riéng phéi trai
qua rat nhiéu bién doi trong qua trinh thu
hoach, bao quan, ché bién, ... va bj anh huong
bdi cac yéu td vat 1y, héa hoc va vi sinh vat.
Khi hau nudc ta la khi hdu nhi¢t d6i nong am,
quanh nam nhiét do trén 20°C va d6 am khong
khi thuong xuyén trén 80 — 90% nén rat thich
hop cho vi sinh vat phat trién. Do 6, dua lui
du & dang tuoi hay dang da ché bién, thuong
bi cac vi sinh vat ddc biét 1a nim Fusarium
sp., Geotrichum sp., Rhizopus sp., ... lam hu
hong théi rita, anh huong xau dén chat luong
va gid tri thuong phém cua qua. Su on dinh
cac chi ti€u ctua qua sau thu hoach la mét véan
dé wu tién hang dau cia nong dan, thuong
nhan va ngudi sit dung. Nhiéu hinh thirc bao
quan ndéng san (ly hoc, héa hoc va sinh hoc)
duge st dung nham nang cao chit lugng cua
qua trudc khi d&én tay nguoi tiéu dung. Khi
nhu cau ngdy mot ting cao, ngudi tiéu ding
hudéng dén cac loai qua sach (tir khau cham
bon, nudi cdy dén khau bao quan ché bién),
trong d6 khau bao quan dugc dinh hudng theo
hudng an toan, c6 st dung cac bién phap sinh
hoc htru ich.

Ngay nay, kha nang khang vi sinh vat
ctia dich chiét cac cay co dau thom va dic biét
1a tinh dau ngay cang dugc quan tim, nghién
ctru. Hang chanh (Plectranthus amboinicus L.)
la mét loai thyc vat phan bd rong khép cac
vung nhiét déi dac biét la ving Pong Nam A.
Mot sb bao cao da cong bd thanh phan va hoat
tinh khang vi sinh vét cho thdy tinh dau trich ly
tir hiing chanh c6 kha nang khang nhitng ching
vi sinh vat sau: Shighella flexneri, sonnei,
Shiga, Bacillus subtilis, E. coli, Streptococcus,
D. pneumoniae, Aspergillus sp., Candida sp.,
Fusarium sp., Penicillium sp., Staphylococus
epidermis, Staphylococcus aureus, Candida
albicans, Candida tropicalis, ... [6], [7] C6 thé
thay rang, kha ning sir dung tinh dau hung
chanh trong bao quan qua sau thu hoach 1a mét
hudng nghién ctru kha thi va ¢ thé 1a mot bién
phap thay thé cho cac hoa chat duoc sir dung,
nhim ngan chan tac dong co hai cia vi sinh vat
trong qua trinh bao quan qua sau thu hoach.

2. VAT LIEU VA PHUONG PHAP
2.1. Vatli¢u

Tinh dau hung chanh dugc str dung dé
tién hanh cac nghién cuu do truong Pai hoc
Khoa Hoc Ty Nhién Tp.HCM cung cép. Tinh
dau dugc trich ly bang phuong phap chung
cat 16i cudn hoi nudc tir 14 hiing chanh (thu
hai tai An Giang) v6i thanh phan hoa hoc va
tinh chat vat Iy duoc thé hién & bang 1 va 2.

Bdng 1. Thanh phan héa hoc cua tinh dau

hung chanh

Ham lwong (%) Hop chat
4,09 p — Cymene
7,56 y — Terpinene
1,34 D — Terpinene —4 —ol
66,12 Carvacrol
0,08 Thymol
7,18 Caryophyllene
4,19 o — Zingiberene
2,53 o — Caryophyllene
2,26 Caryophyllene oxide
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Bing 2. Tinh chat vdt Iy cia tinh dau

hung chanh
Chat 1ong, mau vang nhat ~ Trang thai
Mui thom the mat nhu  Mui
chanh
1,510 Chi s6 khtic xa (nD)
Tan trong con va mot s6  Kha ning hoa tan
dung méi hitu co
0,930 Trong luong riéng
(N/m?)
-9 dén 28°C Nhiét d6 bao quan

Cay dua ludi dugc trong theo quy trinh
ky thuat cua Trung tam Nghién ctru va Phat
trién Nong nghiép Cong nghé cao dang ap
dung hién nay (quy trinh da dugc cong nhan
tién bo ky thuat sé 512/QD-TT-CLT cua Bo
Nong nghiép va Phat trién néng thon). Dua
lu6i Chu phin (Cucumis melo L.) 1a loai
gidng sinh truong khoe, khang dugc bénh nit
than. Thoi gian tir khi gieo dén thu hoach
khoang 60 — 65 ngay.

Chat lugng qua dua ludi sau thu hoach
dau vao duoc thé hién ¢ bang 3.

Bing 3. Chdt lwong dwa lwéi dau vio

1,25 kg Khoi lugng

6,03°Brix Ham luong chat rin hoa tan
0,4997 kglem? P cung

34,93 mgl/g Puong téng

31,73 mg% Vitamin C

2.2. Hoa chat

Tween 80, glycerol, stearic acid,
chitosan, acid acetic, mdi truong PDA,
ethanol, phenol, H2SO4, HCI, tinh boét, iod,
KI cua hang Merck, My.

2.3. Phwong phap

2.3.1. Xdc dinh hoat tinh khding nim ciia
tinh diu bang phwong phdp khuéch
tan trén dia thach [2]
Thi nghiém dugc bd tri theo kiéu hoan
toan ngiu nhién (CRD) 1 yéu t6, gébm 3
nghiém thte (tinh dau, PC (+) 1a Clotrimazol,
DC (-) 1a nuéc cat). Cac chat thir nghiém duoc

hoa tan va tron déu trong mdi truong PDA. Sau
d6 d6 ra dia petri, & ngudi va cdy ndm bénh
1én dia petri trong diéu kién vo tring. U dia
petri & nhi¢t do phong. Sau thoi gian 7 ngay,
quan sat duong kinh ndm sgi moc lan ra trén
thach, tir d6 tinh hoat tinh khéang nim cua cac
chit thir nghiém theo cong thirc. Hoat tinh
khang ndm (%) = (1 — Da/Dp) x 100 (Da la
duong kinh ndm soi moc & dia mau, Dy Ia
duong kinh ndm soi moc & dia dbi chung).

2.3.2.Xdc dinh néng dé trc ché téi thiéu ciia
tinh dau (MIC) [3]

Thi nghiém dugc bd tri theo kiéu hoan
toan ngiu nhién (CRD) 1 yéu td, gobm 14
nghiém thire (12 ndng d6 tinh dau tir 0,005 dén
0,06% véi bude nhay 1a 0,005% va BC (-) 1a
Tween 80, DC (+) 1a Clotrimazol). MIC cua
mau thtr duoc khao sat bang phuong phap pha
loding trén phién vi lugng 96 giéng. Mdi giéng
gém 100 pl mdi truong c6 khuan va 100 pl
mau thir. U ba ngay ¢ nhiét d6 phong. Do do
duc bang may ELISA & budc séng 600 nm.

2.3.3.Xdc dinh céng thirc tao ché phim tir
tinh dau va teng dung bdo quéin dwa
lwdi sau thu hoach

Thi nghiém duogc bd tri theo kiéu hoan
toan ngdu nhién (CRD) mot yéu td, gdm sau
cong thirc. Thi nghiém dugc tién hanh trén
dwa lui gidng Chu Phén duoc trong tai
Trung tim Nghién ctru va Phat trién Nong
nghi¢p Cong ngh¢ Cao Tp.HCM. Dua ludi
sau khi thu hoach duoc dem vé phong thi
nghiém rira dé loai bo dat, cat, ... sau d6 dua
ludi dugc ngam trong hon hop CaCl2 1% va
citric acid 1% trong hai phut, dé rao, tién
hanh nhung dua ludi theo cong thirc nhu sau
va dé yén trong hai phut:

CT1: Nudc cit.
CT2: Tinh du + tween 80 0,1%.

CT3: Tween 80 0,1% + glycerol 0,85% +
acid stearic 0,5% + acid acetic 2%.
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CT4: Tinh dau + tween 80 0,1% + glycerol
0,85% + acid stearic 0,5% + acid acetic 2%.

CT5: Chitosan 1% + acid acetic 2%.

CT6: Tinh dau + tween 80 0,1% + glycerol
0,85% + acid stearic 0,5% + chitosan 1% +
acid acetic 2%.

Sau d6 dua ludi duoc vot ra, dé rao va
dugc bao quan ¢ nhiét d6 10,0 = 0,5°C, do
am 80 — 85%. Tién hanh theo ddi sy bién doi
chat lwong ctia qua theo thoi gian bao quan
v6i tan sudt 14y mau phan tich 1a 7, 14, 21,
28, ... ngay. Cac chi tiéu phan tich bao gom:

Xéc dinh do cimg cta qua bang may do
do cung Fruit Hardress Tester FHM-5.

Xéc dinh mau sic cua qua bang may so
mau Color Checker Nippon Denshoke NR-1.

Xéc dinh ham lugng cac chat hoa tan
(Brix) bang khic xa ké Refractometer.

Xac dinh ham lugng duong tong bang
phuong phéap phenol.

Xac dinh ham luong vitamin C bang
phuong phéap chuan d6 iod.

Ty 1& hao hut khdi luong trong qua
trinh bao quan (g) = M1 — m2 (Mz: khéi lugng
trude khi bao quan, ma: khéi lugng sau khi
bao quan).

Xac dinh tong s6 ndm men, nim mbc
theo TCVN 7852 — 2008.

3. KET QUA VA THAO LUAN
3.1. Kha ning khang nim cia tinh diu

Bdng 4. Hoat tinh khang nam (%) ciia tinh dau

Hoat tinh khang nim (%) Nghiém
Rhizopus | Geotrichu | Fusarium| ~ thue
sp. m sp. sp.
50,500° | 79,587 | 58,270° | PC (+)
32,1278 80,903° 93,187° | Tinh diu
*kk ns *kk P

Chu thich: Trong cung mot cot, cdc tri 56 ¢6
cung ky tw di kem khdc biét khong co y nghia
vé mdt thong ké. *** khdc biét rat c6 ¥ nghia

(muec oo = 0,001),; ns: khong co y nghia.

PC (-) bC (+) Tinh dau

Hinh 1. Vong khdng nam Fusarium sp.

Tinh dau

bC (+) bC (-)

Hinh 2. Vong khéng nam Geotrichum sp.

Tinh dau

bC (-) bC (+)

Hinh 3. Vong khdng ndm Rhizopus sp.

Tir két qua & bang 4 va hinh 1, 2, 3 cho
thiy, tinh dau hung chanh c6 hoat tinh khang
nam Fusarium sp. (93,187%) cao hon niam
Geotrichum sp. (80,903%) va Rhizopus sp.
(32,127%) tai cing ndng do 0,03%, chimg to
Fusarium sp. nhay cam hon
Geotrichum sp. va Rhizopus sp.

so VOl

3.2. Nong d9 trc ché t6i thiéu (MIC)

Sau khi danh gia kha nang khang nim
ctia tinh dau hiing chanh véi cac ching nim
gdy hu hong nhu trén, chung t6i tiép tuc xéac
dinh ndng do e ché tdi thiéu 1én cac chung
nidm nay va két qua duogc thé hién ¢ bang 5.
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Bing 5. Nong do ikc ché t6i thiéu cia tinh
dau hiing chanh 1én cdc ching ndm
Fusarium sp., Geotrichum sp., Rhizopus sp.

Chi s6 OD ;
- - 5 Nong
Rhizopus | Geotrichum | Fusarium o (%)
sp. sp. sp.
0,0512 0,070? 0,052% | 0,060
0,058? 0,094 0,053% | 0,055
0,940¢ 0,099 0,056% | 0,050
1,239¢ 0,129°¢ 0,081% | 0,045
1,361¢ 0,139 0,083% | 0,040
1,279¢ 0,168¢ 0,091% | 0,035
1,325% 0,511° 0,091% | 0,030
1,293¢% 0,559f 0,106% | 0,025
1,470° 0,635 0,1342 | 0,020
1,672 0,686" 0,243 | 0,015
1,943 0,737 0,541° | 0,010
1,984 0,764' 0,549 | 0,005
0,528° 0,120 0,077% |PC (+)
2,296" 1,174% 1,378 | BC ()
Hkk ok Hkk P

Chu thich: Trong ciing mét cét, cdc tri s6 cé
cung ky tw di kem khdc biét khong co y nghia
vé mdt thong ké. *** khdc biét rat c6 y nghia
(muc o = 0,001).

Theo két qua & bang 5, ndng do trc ché
t6i thiéu MIC cua tinh dau hung chanh lén
cac chung vi sinh vat: Fusarium sp.: 0,020%,
Geotrichum sp.: 0,035%, Rhizopus sp.:
0,050%. Do vay, tinh dau hung chanh véi
né)ng do6 0,050% duoc lwa chon dé tao ché
pham bao quan dua ludi sau thu hoach.

3.3. Anh hwéng ciia cac cong thirc tao
ché phim tir tinh diu hing chanh
dén su hao hut khoi lwgng trong qua
trinh bao quan dwa lwéi
Hao hut khéi luong ty nhién 14 hao hut

khong thé tranh khoi cua bét ctr loai qua nao

sau thu hoach. Nguyén nhan 1a do hién tugng

bbc hoi nude khoi bé mit qua va do qua trinh
ho hép. Hao hut khéi luong tu nhién s€ lam
giam chit lugng cta qua ca vé sd luong ciing
nhu chat lwong. Tuy nhién viéc str dung cac
vat liéu bao goi hay tao mang che phu cho bé
mit nguyén liéu c6 thé giam su hao hut khdi
luong. Két qua nghién ciru duge thé hién &
bang 6.

Bing 6. Sy hao hut khéi lwong (%) trong qud
trinh bao quan dwa luoi

Thoi gian bao quan (ngay) Cong

28 21 14 7 thire

- - 5,228% | 1,930 | CT1

- 4,947° | 3,649° | 1,614° | CT2

- 5,158 | 3,825° | 1,789 | CT3

4211° | 3,298° | 1,824% | 1,474% | CT4

4,351% | 3,263° | 1,789% | 1,544 | CT5

3,368° | 3,088% | 1,754% | 1,369° | CT6
- o o o P

Chu thich: Trong ciing mot cot, cdc tri $6 €6
cimg ky tw di kém khdc biét khong cé y nghia ve
mdt thong ké. ** khdc biét khd cé y nghia (mikc
a=0,01), (-): thé hién qua da bi huw hong.

Qua bang 6 cho thdy, hao hut khdi
luong dua luéi ting dan theo thoi gian bao
quan. O CT1 su hao hut khoi luong cao nhét
5,228%. Mau & CT1 khong duoc bao boc boi
mang bao quan khi d6 dua ludi duoc tiép xtic
tryc tiép v6i moi truong c6 sy luu thong
khong khi 16m, ham lugng O2 cao nén cudng
d6 ho hap 16n va toc do bay hoi nudc ra moi
truong bén ngoai cling rat 1on. Chinh vi thé
ma khéi luong cia qua giam di rat nhidu va
dén ngay bao quan thtr 21 qua da bi hu hong.
Trong khi cidc mau thi nghiém & nhiing cong
thire khac (viét 1d vao) co sir dung ché pham
bdo quan thi sy hao hyt khéi lugng it hon va
su khac biét ndy c6 ¥ nghia thong ké (P<
0,01). Bén ngay bao quan ngay thir 28 mau &
CT4, CT5, CT6 cho thidy su hao hut khbi
lugng giam dan 4,211> 4,351> 3,368% va
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mau & CT6 cho két qua tét nhat so voi hai
mau & CT4, CT5.

3.3.1.4Anh huwéng ciia cdc cong thirc tao
ché pham tir tinh ddu hiing chanh dén
sw thay doi dp cieng trong qud trinh
bdo quadn dwa luoi

Do clng cua dua ludi giam dan trong
qué trinh ton trit do sy mét nude va sy bién
d6i hoa sinh cua qua lam cho ciu trac té bao
tré nén long 1éo, qua mém. PO cing giam
cham chimg t6 qua trinh bién d6i cang duoc
kim him va do d6 va chét lugng qua cang tot.
Két qua nghién ctru dugce thé hién ¢ bang 7.

Bing 7. Su thay doi dé cirng (kg/cm?) trong
qua trinh bao quan dwa lwoi

Thoi gian bao quan (ngay) Cong

28 21 14 7 thire

- - 0,263* | 0,350* | CT1

- 0,189" | 0,299® | 0,391* | CT2

- 0,143* | 0,253 | 0,367* | CT3

0,142% | 0,206* | 0,346° | 0,398° | CT4

0,155% | 0,232° | 0,341° | 0,395 | CT5

0,202° | 0,267% | 0,364" | 0,392™ | CT6
*k — * * )

Chu thich: Trong ciing mét cét, cdc tri s6 cé
cung ky tw di kem khdc biét khong co y nghia
vé mdt thong ké. * khac biét c6 y nghia (mirc
a = 0,05); ** khac biét kha co y nghia (mirc
a = 0,01); *** khdc biét rat ¢é y nghia (mirc
a =0,001); (-): thé hién qua da bi hw hong.

Céc cong thic déu co do cung giam dan
theo thoi gian bao quan voi muc do giam khac
nhau. O CT1 ¢6 su giam do cimg nhiéu nhat
sau 14 ngay bao quan, trong khi d6 nhiing
cong thirc ding ché pham dé bao quan (viét 16
ra) co su giam do cing ¢ mirc thip hon.
Trong qua trinh bdo quan, van dién ra sy gia
hoa & qua lam qua tré nén mém, do cimg &
cac cong thic CT4, CT5, CT6 giam thap hon
so v&i cac cong thic khac 1a do tdc dung cua

mang lam giam céc hoat dong sinh ly, sinh
héa, lam cham qua trinh gia hoa cua qua nén
d6 cimg cua qua it bi bién d6i trong qua trinh
bao quan. Sau 28 ngay bao quan, mau & CT6
(0,202 kg/cm?) su giam d6 clng it nhat va co
khac biét co ¥ nghia théng ké (P<0,01) so v&i
hai mau & CT4, CT5 (0,142 va 0,155 kg/cm?).

3.3.2.Anh hwéng ciia cdc céong thirc tao
ché pham tir tinh dau hiing chanh dén
sw thay doi mau sic vé qud trong qud
trinh bdo qudn dwa luéi

DPbi voi dua luéi dung ngay thi thu
hoach khi trai dat d6 chin sinh 1y 1a tot nhat.
Con dua ludi thu hoach véi muc dich bao
quan, van chuyén di xa hodc khong dung
ngay thi nén thu hoach khi trai dat ¢ chin ky
thuat. Khi d6 chat lugng va kha ning bao
quan dugc bao dam do dua ludi sau thu
hoach van c6 su bién d6i mau sic nhét dinh.
Chung t6i tién hanh nghién ctru sy bién d6i
mau sic vo qua dua ludi bang may so mau
thé hién qua do bién ddi mau sic AE. Gia tri
AE cang cao thi sy bién d6i mau sic cang
16n. Mau sic v6 qua dua ludi bién ddi do cac
hoat dong sinh ly, sinh hoa trudc khi thu
hoach va trong qua trinh bao quan. Két qua
nghién ctru dugc thé hién & bang 8.

Bing 8. Sy thay doi mau sdc vo qud (AE)

trong quda trinh bao quan dwa ludi

Thaoi gian bao quan (ngay) Cong

28 21 14 7 thire
- - 10,947 | 7,224° | CT1

- 8,340% | 7,174%® | 6,095® | CT2

- 10,352° | 8,301 | 6,336 | CT3
9,927° | 7,635% | 6,160% | 5,019® | CT4
9,399% | 7,958 | 5,812® | 5117%® | CT5
7,998% | 7,001° | 5,137° | 4,052° | CT6
* ** *k ns P

Chu thich: Trong ciing mét cét, cdc tri s6 cé
cung ky tw di kem khdc biét khong co y nghia
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vé mdt thong ké. * khdc biét ¢é y nghia (mirc
a = 0,05); ** khac biét kha co y nghia (murc
a = 0,01); ns: khong co y nghia, (-): thé hién
qua da bi hu hong.

Tir bang 8 nhan thiy, mau sic vo qua
dua ludi & cac cong thirc khac nhau déu ting
dan theo thoi gian bao quan. O CT1 ¢o ty 18
ting nhanh nhat (AE=10,947) khac biét rd
rét véi cac cong thirc khac & mirc y nghia a
= 0,01 sau 14 ngay bao quan. Khi khong xtur
1y mau sic vo qua thay d6i tir xanh chuyén
sang vang xanh va nhanh chong tré nén
vang. Sy thay d6i mau sic trong sudt qua
trinh bao quan, sy phan giai cic hop chat
chlorophyll trong mé vé qua do hoat dong
cua enzyme chlorophyllase va oxydase tai
mang thylacoid, 1am vé qua chuyén vang
theo thoi gian bao quan. Hoat dong sinh hoa
ctia qua dién ra mot cach tu nhién, vé qua bi
mét nude, héo, anh sang khong phan chiéu
duge mau sic cua vo qua. Sau 28 ngiy bao
quan AE & CT4, CT5 gan bang nhau
(AE=9,927 va 9,399) va cao hon so vdi CT6
(AE=7,998). Nhu vay, trong qua trinh bao
quan mau sic vo qua & CT1 co su bién d6i
mau nhanh hon. O CT6 cho chét lugng tdt,
d6 bién d6i mau tuong ddi 6n dinh va thap
nhat.

3.3.3.4Anh huwéng ciia cdc cong thirc tao
ché phim tir tinh dau hiing chanh dén
sw thay doi ham lwong chit rin hoa
tan trong qud trinh bao qudn dwa lwoi

Puong 1a chat rin hoa tan trong dich
qua, do vay, ham luong chit rin hoa tan c6
thé si dung dé danh gia do ngot. Pay la
nguyén liéu chinh cung cdp cho cac hoat
dong séng ciia qua sau thu hoach, dic biét 1a
qua trinh ho hap. Trong qué trinh bao quan,
ham lugng chat rin hoa tan cta qua co thé
tang hodc giam tuy thudc vao diéu kién bao
quan, cac qua trinh bién ddi sau thu hoach.
Két qua nghién ctru duoc thé hién & bang 9.

Bing 9. Su thay doi ham lwong chdt ran hoa
tan (°Brix) trong qua trinh bao quan dwa ludi

Thoi gian bao quin (ngay) Cong

28 21 14 7 thire

- - 8,600° | 7,600° | CT1

- 8,800 | 7,667% | 6,733 | CT2

- 9,200° | 8,467™ | 7,667 | CT3

9,133" | 8,067® | 7,533% | 6,800° | CT4

8,600° | 7,600% | 7,667% | 6,600° | CT5

8,533* | 7,800% | 7,733® | 6,667° | CT6
* ** * ** P

Chu thich: Trong ciing mét cét, cdc tri s6 c6
cung ky tw di kem khac biét khong co y nghia
vé mdt thong ké. * khdc biét c6 ¥ nghia (mirc
o = 0,05); ** khac biét kha co y nghia (murc
a=0,01); (-): thé hién qua da bi hir hong.

Theo két qua bang 9, tai mdi thoi diém
khao sat, tong ham lugng chat rin hoa tan
cia cac nghiém thirc khac biét c6 y nghia
thong ké (P<0,05), 46 Brix cua dua luéi ting
dan trong qua trinh bao quan va ¢ CT1 cb
ham lugng ting nhanh hon so véi cac cong
thire khac. Trong subt qua trinh chin cia qua
trén cdy, qué trinh trao d6i duong van dién
ra, van co su chuyén hoéa tir tinh bdt sang
duong dé ting d6 ngot cho qua. Quaé trinh ho
hép ciing dién ra dé tiéu hao luong duong,
tuy nhién hoat dong nay dién ra cham hon so
v6i qua trinh chuyén tinh bt sang duong nén
tbng ham luwong chat ran hoa tan va ham
luong duong tong trong qua ting. O mau
CT1 khong dugc gidi han boi tdc nhan bao
vé nao nén nude trong té bao biéu bi thoat ra
ngoai 1am ting ham luong chat rin hoa tan
trong qua. Ngoai ra hoat dong ho hap khong
chi tiéu hao niang luong ma con chuyén hoa
chat khong tan thanh chét tan. Sy ting nay
16n hon su tiéu hao chat dinh dudng do hoat
dong ho hap cua qua. Sau 28 ngay bao quan
d6 Brix ¢ CT5, CT6 (8,6 va 8,5°Brix) gﬁn
bang nhau va tang it hon so véi mau & CT4
(9,1°Brix) do sy mét nudc cua qua, ¢ nhiing
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cong thirc ¢6 st dung ché pham bao quan chi
han ché ma khéng lam nging han qua trinh
mat nude. Néu ché pham co tinh chét can
mat nudc qua 16n thi ciing can tro sy trao doi
khong khi dan dén qua s& ho hap yém khi.
Cong thirc tao ché phdm t6t s& han ché t6i da
nhitng bién d6i nay.
3.3.4.Anh hwéng ciia cdc cong thirc tao
ché pham tir tinh dau hiing chanh dén
sw thay déi dwong tong trong qud
trinh bdo qudn dwa luoi

Trong qua trinh bao quan hau hét cac
thanh phan héa hoc déu bi bién doi do tham
gia ho hip va do hoat dong ctia enzyme. Do
duong tham gia chi yéu vao ho hip nén luong
duong giam nhung thyc té khi qua cang chin
thi lugng duong cang cao. Do 1a do tinh bot
chuyén hoa thanh duong va lugng dudng tao
ra nhiéu hon luong duong bi méat di. Hoat
dong cua enzyme c6 tac dung truc tiép dén su
thily phan céc chat glucid tao thanh duong,
protopectin thanh pectin 1am qua mém ra. Két
qué duoc thé hién qua bang 10.

Bing 10. Sy thay doi duwong tong (mg/g)
trong qud trinh bao quan duwa ludi

Thoi gian bao quan (ngay) Coéng

28 21 14 7 thire

- - 50,36° | 40,32° | CT1

- 50,45® | 42,01% | 37,15% | CT2

- 53,47° | 4517° | 36,22° | CT3

53,57° | 49,16° | 38,13* | 35,67 | CT4

53,23° | 50,31% | 40,59° | 38,53* | CT5

49,99° | 47,90° | 39,40° | 37,35® | CT6
* * - ns p

Chu thich: Trong ciing mét cét, cdc tri s6 c6
cung ky tw di kem khac biét khong co y nghia
vé mdt thong ké. * khac biét cé y nghia (mirc
a = 0,05); *** khdc biét rit ¢ y nghia (mirc
a = 0,001); ns: khéng cé y nghia, (-): thé
hién qua da bi hu hong.

Trong qud trinh bao quan, d§ ngot cua
dua luéi ting dan, ham lugng dudng tong &
CT1 tang nhanh (50,36 mg/g) va thoi gian
bao quan ngin nhét qua bi hu hong sau 14
ngay. O nhimg mau qua dugc bao quan bang
ché pham thi tbc do ting ham lwong duong
tong dién ra cham hon va & CT6 (49,99
mg/g) su tang it hon so v&i CT4, CT5 (53,57
va 53,23 mg/g) ¢ 28 ngay bao quan.

3.3.5.Anh huwéng ciia cdc cong thirc tao
ché pham tir tinh dau hiing chanh dén
sw thay doi vitamin C trong qud trinh
bdo qudn dwa luoi

Vitamin C 1a mot thanh phan dinh
dudng quan trong trong rau qud nodi chung
cling nhu dua luéi néi riéng. Thong thuong
vitamin C thuong hao hut nhiéu trong qué
trinh bao quan. Két qua nghién ctru dugc thé
hién qua bang 11.

Bing 11. Sy thay déi vitamin C (mg%) trong
qua trinh bao quan dwa luoi

Thoi gian bdo quan (ngay) Cong

28 21 14 7 thire

- - 13,91% | 18,05 | CT1

- 14,58%® | 21,25 | 23,44* | CT2

- 13,85% | 19,13° | 25,17° | CT3

13,80° | 19,17° | 20,18° | 21,96 | CT4

15,36% | 18,32 | 20,29° | 21,23% | CT5

17,60° | 19,11° | 20,84° | 21,94° | CT6
* * * ook P

Chu thich: Trong ciing mét cét, cdc tri s6 c6
cung ky tw di kem khac biét khong co y nghia
vé mdt thong ké. * khdc biét ¢é y nghia (mirc
a = 0,05); *** khdc biét rat c¢é y nghia (mikc
a=0,001); (-): thé hién qua da bi hw hong.

So sanh ham lugng vitamin C cua céc
cong thuc & bang 11, nhan théy co su khac
nhau c¢6 ¥ nghia thong ké (P<0,05) trong sudt
qua trinh theo ddi. CT1 c¢6 ham luong
vitamin C thip nhét 1 13,91mg% va qua dua
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lugi da bi hu hong sau 14 ngay bao quan.
Sau 28 ngay bao quan, CT4, CTS5 c6 ham
lwong vitamin C lan luot 13 13,80 va 15,36
mg%, CT6 c¢6 ham lugng vitamin C cao nhat
14 17,60 mg%. Két qua nay chimg to, cac ché
pham tao mang di str dung c6 kha ning han
ché sy ton that vitamin C trong qua trinh bao
quan va trong d6 ché phim & CT6 c6 hiéu
qua t6t nhat.

3.3.6.Anh hwéng ciia cdc cong thirc tao
ché pham tir tinh dau hiing chanh dén
sw thay déi tong so ndm men, nim
moc trong qud trinh bdio qudn dwa
luoi

Trong qua trinh bao quan ty 1 hu hong
qua anh hudng tryc tiép dén hiéu qua bao
quan va hiéu qua kinh té. NAm men nim mdc
la mot trong nhitng nguyén nhan giy hu hong
qua trong qua trinh bao quan. Két qua nghién
ctru duoc thé hién & bang 12.

Bing 12. Su thay doi tong s6 nam men, nam
moc (CFU/g) trong qud trinh bdo qudn diea léi

Thoi gian bao quan (ngay) Céng

28 21 14 7 thire

- - >1,5.10° | 5,3.10' | CT1

- >1,5.10° | 1,5.10" | 0,2.10' | CT2

- >1,5.10° | >1,5.10° | 3,1.10* | CT3
53.10' | 3.10' | 0,4.10 0 CT4
4510 | 2,7.10* | 0,7.10" 0 CT5
2,8.10' | 0,5.10' | 0,23.10* 0 CT6

Két qua o bang 12 cho thdy tong sb
nam men, nam mdc ting dan trong qua trinh
bao quan. O CT1 sau 14 ngay bao quan tong
s6 nim men, nim mdc da lén hon 1,5x10°
CFU/g va bi hu hong sau 14 ngay. Trong khi
¢ nhitng cong thirc khac qua duge xu ly voi
ché pham thi téng s6 bao tir nAm men, nim
mdc ting cham trong qué trinh bao quan. O
CT4, CT5, CT6 cho két qua tot nhat va thoi
gian bao quan dai nhat. Sau 28 ngay bao

quan sy phat trién ciia nAm men, ndm méc &
CT6 (2,8x10' CFU/g) it hon so véi CT4,
CT5 (5,3x10%, 4,5 x10t CFU/qg).

Tém lai, c6 sau cong thic tao ché
pham tir tinh dau hang chanh dé ung dung
bao quan dua ludi sau thu hoach. Mdi cong
thirc ¢6 kha nang bao quan qua khac nhau.
Nguyén nhan cua sy khac biét nay la do
thanh phan ché phdm bao quan tir tinh dau
hing chanh khic nhau nén kha ndng bao
quan ciling khac nhau.

O CT6 ché pham bao quan tir tinh dau
hing chanh c¢6 bd sung thém chitosan 1%,
acid acetic 2%, glycerol 0,85%, acid stearic
0,5%, chitosan c6 kha nang khang vi sinh vat
rat tét va duoc Gng dung trong bao quan
nhiéu loai thuyc pham khac nhau. Do c6 dic
tinh tao mang nén chitosan c6 thé két hop véi
cac hop chét khac nham tang cudng kha ning
bao quan. Bén canh d6 mot s tac gia da
danh gia kha nang trc ché sy hu hong qua do
nam boi mot sd thanh phan tinh dau. Tinh
dau hing chanh chira nhiéu thanh phan nhu
carvacrol, p -cymene, linalool, ... Khi két
hop p-cymene véi carvacrol s& tic ché vi sinh
vat manh hon so v6i khi dung riéng ré. Mot
s6 thanh phan khong 1am cham sinh truong
ctia ndm bénh khi st dung riéng r& nhung khi
két hop lai ching tc ché sinh truong cia
nam. Hoat tinh khang khuan khang nam cia
tinh dau phu thudc khong nhiing vao thanh
phan héa hoc ctia tinh dau, ma con phu thudc
vao loai vi sinh vat. Vi sinh vat khac nhau c6
ciu tric mang té bao khac nhau, vi vdy anh
huéng cia tinh dau lén sinh truong cua
chung ciing khac nhau. O CT6 ¢ su két hop
gilta cac thanh phan lai véi nhau lam ting
kha ndng bao quan dai hon so vdi cac cong
thire khac.

O CT1 do khéng c6 tac nhan bao vé
nén qua nhanh chong hu hong sau 14 ngay
bao quan ké dén 1a mau & CT2 va CT3. CT2
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¢6 st dung tinh dau hung chanh va chat nhii
hoa 1a tween 80, tinh dau c6 kha ning bay
hoi theo thoi gian s€ giam hoat tinh khang
nam, khang khuan nén thoi gian bao quan
qua khong duge lau. Dbi véi CT3 ¢o chua
cac thanh phan nhu glycerol 13 chit déo hoa,
acid stearic lam giam su mat nudc cia qua
nhung khong c6 chat khing ndm, khang
khuan nén thoi gian bao quan ngin. O CT4,
CTS5 st dung chitosan, acid acetic, tinh dau,
tween 80, glycerol va acid stearic riéng biét
dé bao quan qua déu gitr qua twoi dén 28
ngay, néu két hop ca tinh dau + tween 80 +
glycerol + acid steric + chitosan + acid acetic
lai v6i nhau thi chit luong qua t6t hon ca vé
mit dinh dudng ciing nhu tong sé ndm men,
nam moc it hon so véi CT4, CT5. Nén ching
t6i chon CT6 (Tinh dau + tween 80 0,1% +
glycerol 0,85% + acid stearic 0,5% +
chitosan 1% + acid acetic 2%) la cong thuc
tao ché pham t6t nhat dé tmg dung bao quan
dua ludi sau thu hoach.

Hinh 4. Dua ludi dwoc bio quan bang ché

pham tir tinh dau hing chanh sau 28 ngdy

4. KET LUAN

Hoat tinh khdng ndm cua tinh dau hung
chanh & néng do 0,03% dbdi v6i ndm
Fusarium sp. la 93,187%, Geotrichum sp. la
80,903%, Rhizopus sp. 32,127%. Nong d trc
ché tbi thiéu MIC cia tinh dau hing chanh
lén cac chung vi sinh vat Fusarium sp:
0,020%, Geotrichum sp: 0,035%, Rhizopus
sp: 0,050%. Tinh dau hung chanh & ndng 4o
0,050% hoa tan trong tween 80 0,1% két hop
vol  glycerol 0,85%, stearic acid 0,5%,
chitosan 1% va acetic acid 2% c6 thé tng
dung lam tang thoi gian bao quan dua ludi
sau thu hoach nham giam kha nang phat trién
tong sd bao tr ndAm men, ndm mdc. Thoi gian
bao quan qua dwa ludi duoc 28 ngay, chat
luong qua 6n dinh: ty 1& hao hut khdi luong
3,368%, do cing 0,202 kg/cm?, mau sic vo
qua AE=7,998, do brix 8,5%rix, dudng tong
49,99 mg/g va vitamin C l1a 17,60 mg%.
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