HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HQC 2024

DANH GIA KHA NANG U'C CHE NAM MOC Aspergillus niger ,
CUA TINH DAU BAC HA, HUNG QUE, VA TRAM TRONG CAC CHAT
NHO HOA KHAC NHAU

Liéu My Bong Nguyen Thi Thanh Binh* Phwong Thao Vy Nguyen Hipu Hoa',
Huynh Ngoc Anh Thw Pang Thi Kim Thay?, Nguyén Thiy Hwo’ng

! Khoa Céng nghé thuc phdm, Trwong Pai hoc Coéng Thuong Thanh phé HS Chi Minh

2 Phong Cong nghé Té bao Thuc vat, Vién Sinh hoc nhiét déi, Vién Han 1am Khoa hoc va Céng nghé Viét Nam,
Thanh phdé H6 Chi Minh

¥B6 mon Coéng nghé Sinh hoc, Khoa ky thuat Héa hoc, Trwong Pai hoc Bach Khoa Thanh phé Hé Chi Minh
* Pai hoc Qudc gia Thanh phd H6 Chinh Minh

TOM TAT

Nghién ctu nay nham danh gla kha nang khang nam méc Aspergillus niger cua tinh dau bac ha, tinh dau hing
qué, va tinh dau tram c6 nguon gdc Viét Nam. Tinh dau dugc pha Ioang trong DMSO 1% (v/v) hodc Tween 80
1% (v/v) & cac nong do khac nhau. Hoat tinh khang nam dugc danh gia bang _phuong phap khuech tan trén dia
thach va trc ché su phat trién hé sgi ndm (MGI%). Két qua nghién ctru cho thiy hi¢u qua khang nim phu thudc
vao loai tinh dau va chét nhii hoa. O chat nhit hoa DM SO, dudng kinh vong khang ndm dat dugc tir 4,33 mm dén
18,66 mm v&i ndng d6 uc ché tdi thiéu dat dugc & ca ba tinh dau 13 50 pL/mL, trong khi ¢ chét nhii hoa 1a
Tween 80 14 6,66 mm dén 27mm vai nong do wc ché tdi thiéu ¢ tinh dau tram 12 50 va 25 pL/mL & hai tinh dau
con lai. Kha ning rc ché sy phat trién hé soi cho thay chat nhii hoa anh huéng dang ké t6i hiéu qua wc ché cua
céc loai tinh dau trong khao sat. Tween 80 cho thay la chat nhii héa tt ddi véi ba loai tinh dau trong d6 kha ning
{rc ché tinh dau bac ha va hing qué & ndng d6 200 ppm dat twong (ing 25% va 29,44%. Vi kha ning tao nhii
tuong t6t, Tween 80 cho thdy tiém ning ing dung trong bao quan ndng san.

Tir khoa: Aspergillus niger, chat nhii hoa, khang nidm, sau thu hoach, tinh dau.

MO DAU

Tén théat sau thu hoach 1a mét trong nhivng nguyén nhan chinh gay that thoat néng san trong d6 nAm méc dwoc
xem |a mét trong nhirng nguyé&n nhan chinh (Dharini et al., 2014). C6 nhiéu loai nAm méc khac nhau dwoc xem la
nguyén nhan gay hw héng ndng san sau qua trinh thu hoach, trong dé Aspergillus niger, nhan dwoc nhieu sy
quan tam nghién ctu (Lieu et al., 2021; Zhang et al., 2019). Vi vay, viéc trc ché nam moc gay hu héng la can
thiét. C6 nhiéu huéng tiép can khac nhau duoc nghlen ctu nhdm e ché cac chung nadm méc gay hw héng trong
dé tinh dau dwoc xem |a trong nhirng giai phap bén virng trong bao quan ndéng san dang nhan dwgc nhiéu quan
tam la tinh dau tir thuc vat. Tinh diu c6 nguon gbc thuc vat dwoc chirng minh kha néng khang vi sinh vat phé
rong, an toan va dwgc (rng dung trong bao quan trai cay (Dharini et al., 2014; Lieu et al., 2021). Bén canh do,
hiéu qua khang ndm con phu thudc vao loai tinh dau, noi trong va mua thu hoach, ... Tuy nhién, sy ki nwéc va
mui manh cuda tinh dau c6 anh huc’mg dang ké dén viéc st dung tinh dau trong thwe phdm (Morten et al., 2012).
Trong bao quén trai cay, tinh dau & nong dd cao khién cho qué trinh hw héng qua dién ra nhanh do tac déng ctia
tinh dau 1én v6 qua (Lieu et al., 2021). Vi vay, trong ung dung bao quan thwc ph&m, tinh dau thuong dwoc pha
lodng dén nong dé phu hop nham dam bao hiéu qua khang ndm cling nhw han ché tac dong cta tinh dau t&i
thwc phdm. Bé dat dwoc didu nay, cac chat nhii héa trong dé Dimethylsulfoxide (DMSO) va Tween 80 thwong
dwoc st dung (Verica et al., 2014; Zhang et al., 2019 ). Cac chét nhii héa gilp phan tan tinh diu trong méi
trwong, gidp tinh dau dé dang tiép xudc va tac dong Ién té bao vi sinh vat, tr d6 gia tang hiéu qua khang nédm. Tuy
nhién, anh hwéng ctia cac chat tao nhii two’ng Ién hiéu qua khang ndm cla cac tinh dau chwa dwoc cong bb day
da. Trong nghién ctru nay, hiéu qua khang nam A. niger cia ba loai tinh dau bao gbém tinh dau bac ha, hing qué
va tram cé ngudn goc Viét Nam trong hai loai nhii twong la DMSO va Tween 80 dwoc khao sat thdng qua danh
gla hoat tinh khang nam bang phuong phap khuéch tan trén dia thach, (rc ché sw phat trién hé soi nAm méce va
&rc ché s sinh trwdng ctia ndm A. niger.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Chung Asperglllus niger dwoc phan Iap tai Ba Lat, Lam Déng tlr cac nguon bo bi hw héng tw nhién & vudn. A.
niger duwgc nudi cay trén mai trudng Potato Dextrose Agar (PDA) & 30°C trong 9 ngay. Bao tlr sau dé dwoc thu
nhan bang méi trwéng & mat dd 5 Log CFU/mL.
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Tinh dau bac ha, tinh dau hing qué, va tinh dau tram dwoc chiét xuat theo phwong phap 16i cubén hoi nwéc va
dwoc bao quan trong lo kin. Cac tinh dau dwoc pha loang trong Dlmethyl sulfoxide (DMSO) (Duchefa) 1% (v/v)
ho&c Tween 80 (Xilong) 1% (viv) & cac ndng d6 khac nhau va dwoc st dung cho cac thtr nghiém khang ném.

Phwong phap nghién ciru
Khdo sat hoat tinh khang ndm bdng phwong phap khuéch tan trén thach

Khao sat danh gia hoat tinh khang ndm dwoc tién hanh theo mé ta cla Lieu va déng tac gia (2021) véi vai thay
ddi dwoc tém tat nhw sau. Sinh khéi A. niger sau qué trinh nudi cdy dwoc kiém tra mat do trén budng dém héng
cau va hiéu chinh dén ndng dé 5 log bao t&/mL. Huyén phl thu dwoc sé dwoc trai lén méi trwdng thach (PDA).
Sau d6 nhé 10 pL hé nhii twong c6 chia tinh ddu & cac néng do khac nhau lén b& mat thach, cac dung moi
khéng chira tinh dau dwoc ding 1am déi chirng. Cac dia petri sau d6 dwoc G & 35 °C. Sau 24 gi® U, cac dia petri
duoc lay ra kiém tra duwdng kinh vong khang nam.

Khdo sat dnh hwéng cda tinh dau |&n s sinh trwéng cta hé soi A. niger

Anh hwéng cla cac loai tinh dau 1&n sy sinh trwdng va phat trién cda hé soi ndm méc dwoc tién hanh theo mé ta
cla Boubaker va ddng tac gia (2016). Tinh dau pha loang trong Tween 80 (1% v/v) hodc trong DMSO (1% viv)
dwoc bo sung vao moi trucyng PDA dé dat nong dé tinh dau 100 ppm va 200 ppm. Bao tir A. niger duoc cay vao
gitva mdi dia va dwoc G & 35 °C. Puong kinh cta khuén lac dwoc do sau mbi 24 gior. Cac thi nghiém duoc danh
gia khi khuén lac mau déi chiing phat trién dén mép cla dia. Chi sé khang ndm (MGI) dwoc tinh dwa trén cong
thirc: MGI (%)=(C-T)/T x100%. Trong d6 T 1a kich thwéc cta khudn lac trong dia thi nghiém, C Ia kich thwéc cla
khuan lac trong d7a déi chirng.

Xt ly théng ké

Céc nghiém thire cta thi nghiém dwoc 18p lai ba 1An nhdm xac dinh gia tri trung binh, d6 léch chuén va kiém dinh
Student-Newman—Keuls, Tukey HSD dung dé so sanh sw khac biét gitva cac nhom. Sé liéu dwoc xir ly théng
gua phan mém Statgraphics centurion phién ban 15.1.

KET QUA VA THAO LUAN
Anh hwéng ctiia DMSO va Tween 80 téi hiéu qua khang ndm A. niger cua céc loai tinh dau

Anh hwéng clia ba loai tinh dau qué trong hé nhii DMSO va Tween 80 duwoc trinh bay & Hinh 1 va 2. Két qua thu
dwoc cho thdy cé sw khac biét dang ké (p < 0,05) vé& kha nang khang ndm cua céc loai tinh dau trong dé tinh dau
tram cho hiéu qua khang ndm thap nhét. K&t qua khao sat ciing cho thdy, DMSO va Tween 80 c6 anh hudng
dang ké t&i hiéu qua khang ndm cla tinh dau trong d6 Tween 80 gilp cai thién dang k& hiéu qua khang ndm cla
ca ba loai tinh diu (Hinh 1 va 2). Néng dé trc ché téi thidu cla tinh dau hing qué va bac ha trong DMSO va
Tween 80 déu dat Ian lwot 50 pL/mL va 25 pL/mL, trong khi & tinh dAu tram cho néng dé ¢ ché téi thiéu & ca hai
chét nhii héa la 50 pL/mL.
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Hinh 1. Anh hwéng ctia DMSO téi hiéu qua khang ndm

J Lua > ! Hinh 2. Anh hwéng caa Tween 80 té&i hiéu qua khang nam
cua céc loai tinh dau

ctia cac loai tinh dau

Nghién clru trwéc day chi ra rang, tinh dau c6 chiva cac thanh phan khang ndm cé thé chdng lai cac loai nAm gay
hw héng trai cay (Combrinck et al., 2011). Theo bao céo cla Sukatta va déng tac gia (2008) tinh dau qué & néng
dd 10 ul cho két qua khang ndm la 100% dbi voi Aspergillus niger, Colletotrichum gloeosporiodes va
Lasiodiplodia theobromae. Mét trong nhitng co ché khang ndm clia tinh du 13 tac déng béng cach phan cét 16p
mang lipid cta té bao ndm méc, dan dén thay déi tinh thdm dbi ctia ion H* va K* (Dharini et al., 2014).
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Kha ndng khang ndm cula tinh diu dat dwoc khi tinh dau cé thé tiép xtc vé&i vi sinh vat. Vi vay chét tao nhi anh
hwéng dén chat lwong khang ndm cla tinh dau. Chat nhii héa &nh hudng dang ké dén tinh chét nghién ciru va
dd 6n dinh cla tinh dau (Gorjian et al., 2022). Do d&c tinh ki nwéc cla tinh dau khién cho khi pha lodng tinh dau
gap kho khan vi vay st dung hé nhii giip pha lodng tinh dau tét hon. Theo bao cao trwéc day khi str dung chat
nhi giup tinh dau cé d6 6n dinh tinh chat vat Iy tét, sy phan tan én dinh (El-Baroty et al., 2010). Sw phan bé kich
thwéde cla tinh dau cling ¢é anh huéng dén tinh chat khang ndm cda tinh dau. Nhii twong cé chiva tinh dau c6
kha nang pha v& va tham nhap vao cau tric lipid cta thanh t& bao vi khuan, dan dén sy bién tinh protein va pha
hdy mang t& bao sau dé lam thay ddi hinh dang va chét t& bao (Muhammad et al., 2017). Két qua thu duoc tir
khao sat cho thdy, Tween 80 gilp tinh dau phan tan tét hon, tir d6 gia tdng hiéu qua khang ndm so v&i chat nhii
héa DMSO (Hinh 1 va 2).

Anh hwéng cia DMSO va Tween 80 téi kha nang trc ché sw phat trién hé sei ndm A. niger cda cac loai
tinh dau

Kha nang (rc ché sy phat trién hé soi cia A. niger clia cac loai tinh dau duoc trinh bay & Hinh 3 va 4. Két qua thu
dwoc cho thay, sau 6 ngay U trén moi trwong PDA, kich thuéc khuan lac ndm méc trén dia déi chung dat 90 mm,
trong khi & mau c6 chira tinh dau cho thay kich thwéc cla dudng kinh khuén lac nam méc giam dang ké théng
qua chi s6 MGI%. O ndng dd 100 ppm, gia tri MGI% cua tinh dau bac ha, hing qué va tram trong DMSO |an lwot
dat 10,55%; 10%; va 2,77%, trong khi & mau Tween 80 dat lan lwot [a 11,11%; 13,33%; va 6,11% (Hinh 3 va 4).
o ndng dd 200 ppm cho thay hiéu qua e ché hé soi tdng dang k&. Gia tri MGI% cla tinh dau bac ha, hing qué
va tram trong DMSO |an Iwot dat 18,33%; 17,22%; va 7,22%, trong khi & mau Tween 80 dat lan lwot 1& 25%;
29,44%; va 11,67% (Hinh 3 va 4).
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Hinh 3. Anh hwéng ctia DMSO t&i kha nang e ché sw Hinh 4. Anh hwéng ciia Tween 80 t&i kha nang rc ché sw
phét trién hé sgi ndm A. niger ctia cac loai tinh dau phat trién hé sgi ndm A. niger ctia cac loai tinh dau

Tinh d4u va cac thanh phan ctia chiing cé tac dong dang ké ti sw phat trién hé soi nAm méc. Nghién ctru trwéde
day chi ra rang, tinh dau hiing qué hoa tan trong aceton cé thé (rc ché dwgc hoan toan hé soi ndm A. flavus &
ndng dé 1000 ppm (Ashok et al., 2011). Ngoai ra, ndng do tinh dau can thiét dé trc ché sy san sinh déc té thap
hon 50% so v&i ndng dé can thiét d& hoan toan trc ché sy phat tridn clia hé soi ndm (Ashok et al., 2011). Két thu
dwoc tir khao sat cho thay vai tro clia cac chat nhii hda 1&n hiéu qua khang ndm cla tinh ddu (Hinh 1, 2, 3 va 4).

KET LUAN

Két qua khao sat thu dwoc cho thay, cac tinh dau bac ha, hing qué va tram déu cho thdy kha ndng &c ché A.
niger hiéu qua véi dwerng kinh vong khang ndm dat dwoc tir 4,33 mm dén 27 mm va kha néng (¢ ché sy phat
trién hé soi ndm dat tlr 7,22% dén 29,44% & nbng d6 tinh dau 200 ppm. Tinh d4u tram cho thay hiéu qua Gc ché
th4p nhét so vé&i hai loai tinh diu con lai. K&t qua nghién clru cling cho thay, cac chat nhii héa c6é vai trd quan
trong, gilp nang cao hiéu qua khang ndm cua tinh dau. Piéu nay cho thay hiéu qua khang ndm méc phu thuéc
vao loai tinh diu va chét nhii héa. Tween 80 cho thay 1a chat nhii héa hiéu qua dbi véi ba loai tinh diu trong khao
séat. Viéc lya chon loai tinh dAu va chét nhii héa giup tao ra thanh phan khang ndm hiéu qua cho viéc ng dung
trong bao quan néng san theo hwéng bén virng va an toan.
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SUMMARY

This study aims to evaluate the effectiveness of peppermint, basil, and cajuput essential oils from Vietnam in
inhibiting Aspergillus niger. The essential oil was diluted in Dimethylsulfoxide DMSO 1% (v/v) or Tween 80
1% (v/v) at different concentrations. Antifungal activity was evaluated using the agar plate diffusion method and
mycelial growth inhibition (MGI1%) value. The results show that the antifungal effect depends on the type of
essential oil and emulsifier. In the emulsifier DMSO, the antifungal diameter was achieved from 4.33 to 18.66
mm, with the minimum inhibitory concentration achieved in all three essential oils being 50 pL/mL, while in the
emulsifier Tween 80 is 6.66 to 27mm with the minimum inhibitory concentration in cajuput essential oil being
50 and 25 pL/mL in the other two essential oils. The ability to inhibit mycelial growth shows that emulsifiers
significantly affect the inhibitory effect of the essential oils in the survey. Tween 80 was a good emulsifier for
three essential oils, in which the inhibition of peppermint and basil essential oils at a concentration of 200 ppm
reached 25% and 29.44%, respectively. With good emulsifying ability, Tween 80 shows potential for application
in preserving agricultural products.

Keywords: Aspergillus niger, emulsifier, antifungal, post-harvest, essential oil.
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