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TOM TAT

Mochi khoai lang tim 13 san phdm két hop giita banh gao nép va khoai lang tim c6 gia tri dinh
duong va ham luong 4m cao. Tuy nhién, dic diém ctia san phdm 1a c6 ham luong 4m 16n va ciu
triuc mém déo, day chinh 1a diéu kién thuan loi cho su phat trién ctia cac vi sinh vat gay hu héng,
dac biét 1a nAm moc. Do d6, viec tim kiém cac gidi phap bdo quan an toan va hiéu qua tir nguon
goc tu nhién dang 1a huéng di duoc quan tam. Nghién cttu nay nhim buéc dau thir nghiém kha
nang tc ché ctia cao chiét gimg d6i voi nAm mdc phan 1ap tir banh mochi khoai lang tim. Két qua,
da phan lap va giai trinh tu cho thdy, dong ndm méc gay hu hong cho san phidm & diéu kién nhiét
d6 moi truong tuong dong 97,26% voi loai Aspergillus niger ching WM 10.75 (OR195800.1) trén
ngan hang gen. Sau 168 gid nudi cdy, hoat tinh ttc ché soi ndm ctia cao chiét ct gimg doi voi
chiing ndm trong nghién ctu 1a 1.000 ng/mL. Péng thoi, sau 48 gio nuodi cdy, hoat tinh tc ché
bao tit duoc xac dinh 1a 4 mg/mL. Két qua nghién ctru cho thay, cao chiét cti gtimg cé tiém ning
ung dung cao trong viéc trc ché su phat trién ctia ndm moc A. nigertrong diéu kién in vitro.

Tt khoa; Aspergillus niger, cao chiét cu gung, hoat tinh khiang nidm, mochi.

1. BAT VAN BE chong ctia cac chang vi sinh vat, bao gdm ca cac

T p , ’ . h A oc [6, 7].
Mochi la san pham banh gao nép duogc tiéu ching nam moc [6, 7]

dung nhiéu & cac quoc gia va vung lanh thé nhu:
bai Loan, Trung Qudoc va Nhat Ban [1]. Day la san
phim banh ngot, mém va c6 tinh chat dan hoi voi
do dinh nhe do @6 4m cao va ham luong gao nép
cao [1]. Khoai lang tim (KLT) duoc b sung vao
trong thanh phan banh mochi gitup ting gia tri
dinh dudng, mau sic va huong vi san pham. Voi
ham luong dinh duéng cao, do 4m khoang 62,2% ) e >,
va pH gin nhu trung tinh [2], mochi KLT c6 thé chat phenolic va cac/ dan qxuat’ nhu: A%dehyde,
duoc xem 1a moi truong tot cho sy phat trién cta vi ketf)ne, ruou, este, 700 aph(‘) khang khuan r(f)ng,/
sinh vat. Phuong phap dién hinh dé ché bién banh chong lai,su’ ph’ét trién ciia vi sinh V‘?‘t,[lq]' {VIO?[ S0
mochi thuong 1a hdp hén hop nguyén liéu, néu bao ng?ié.n cuu ?hung minh cao dich C,mét_ tr cu gung
quan & diéu kién nhiét do lanh dan dén thanh phan th,é hién kha nang khémg mgnh d()l_ V_m cac chiing
tinh bot bi thoai hoa [3], toc do thoai hoa dat muc nam n@c ghu: Penicillium  digitatum , [11],
t6i da & khoang 5°C [4]. Do d6, banh mochi Aspergillus niger [12], A. flavus [13] va Rhizopus
thuong khong duoc bao quan trong diéu kién lanh stoloniter [14].

[5]. Tuy nhién, viéc bao quan banh mochi & nhiét Tuy nhién, Gtng dung cla gimg trong viéc
do phong thuong dan dén su phat trién nhanh ngan can sy phat trién ctia ndm moc trong san

Gung (Zingiber officinale L.) 1a mot trong
nhitg loai cay thao duoc phd bién nhat thudc ho
Zingiberaceae [8] va dugc Cuc Quan ly Thuc
phdm va Duoc phdm Hoa Ky (FDA) chimg nhan 1a
an toan cho muc dich st dung (GRAS) [9]. Trong
thanh phan dich chiét ctia ¢t giimg da duoc bao
cao c6 chia cac thanh phan c6 hoat tinh sinh hoc
bao goém: Monoterpenoid, sesquiterpenoid, hop
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phdm banh, dic biét 1a banh mochi chua duoc
nghién cttu. Do d6, nghién cttu tmg dung khéa nang
khang nidm cta cao dich chiét gimng trén banh
mochi KLT duogc thuc hién. Nghién cttu giup cung
cap mot cai nhin téng quan vé tiém ning tng dung
cao dich chiét ct girng nhu mot chat khang vi sinh
vat trong cac san phdm thuc phdm, giup gia tang
gia tri cdm quan va kéo dai thoi gian bao quan.
2. PHUONG PHAP NGHIEN CUU

2.1. Phurong phép phan 1ap nim méc trén banh
mochi KLT

Quy trinh ché bién banh mochi KLT duoc
thuc hién theo Ren va cs (2020) [15] véi mot so
diéu chinh. KLT sau khi dugc hap chin va nghién
min, tién hanh phéi tron voi tinh bot gao nép véi ty
1é 35% (w/w) so voi KLT, diéu chinh ham luong
am dén 55% (w/w) va bo sung duong voi ty & 42%.
Nguyen liéu sau khi phdéi tron duoc hap & 100°C
v6i thoi gian 30 phut. Sau khi chin tién hanh dinh
hinh san phdm va bao quan & 25°C (Hinh 1).

Hinh 1. Banh mochi KLT thanh phdm

Phuong phap phéan 1ap nAim mdc: Banh mochi
thanh phdm bao quan & 25°C cho dén khi hu héng
(b4t dau xuat hién nhitng vét do ndm mdc phat
trién). Nam moc dugc phan 1ap dua theo quy trinh
ctia Aratjo va cs (2001) [16], co chinh sita va bd
sung: Dung dao cat nhitng mau banh c6 kich
thuéc 5 x 5 mm chita nAm moc dit lén trung tAm
dia petri da chudn bi sin moi truong Potato
Dextrose Agar (PDA, Himedia, An Po). Khudn ty
niam duoc nudi cdy trong bong t6i trén moi trueong
PDA, nhiét do 30 + 2°C. Sau khi phan lap, cac mau
niam dugc quan sat bing mat thuong va kinh hién
vi vé hinh dang tan ndm, hinh dang khuén ty, mau
sdc khuén ty, mau sac bao tit, hinh dang bao tir dé
tién hanh nhan dién so bo. Sau do tién hanh cay
tach rong va lam thuan ching nam.

2.2. Phuong phép dinh danh nim méc béing ky
thuat PCR

Phuong phép tach chiét ADN téng s6: Dia nim
thuan duoc nudi cdy trong diéu kién nhiet do 30 +
2°C. Sau d6, tién hanh trich ADN theo phuong phap
ctia White va cs (1990) [17]. Gen 16S rRNA duoc
khuéch dai bang PCR st dung cap primer ITS1 va
ITS4, trinh tw cha ITS1 (méi xudi): 5-
TCCGTAGGTGAACCTGCGG-3%; ITS4 (mdi nguoc):
5"TCCGTAGGTGAACCTGCGG-3’ [17]. San phidm
PCR sé duoc gt giai trinh tu & Cong ty Macrogen
(Han Quoc), két qua giai trinh ty ving gen 16S
rRNA dem so sanh véi céac trinh tu trong ngan hang
dx litu gen cua National Center for Biotechnology
Information (NCBI) bang cong cu BLASTn.

2.3. Phuong phép trich ly cao chiét cii gimg

Gung (Zingiber officinale 1) st dung trong
céac thi nghiém duoc thu mau tai phuong Long Ho,
tinh Vinh Long (nay la xa Long Ho, tinh Vinh
Long). Gimng duoc thu hoach khi cay bat dau vang
14, héo rung. Nguyén liéu tuoi sau khi thu hai duoc
loai b6 nhitng ct bi hu hai do con trung hoéc sinh
vat gay hai, bi thoi rita va dap nat.

Phuong phap diéu ché cao chiét ethanol duoc
thuc hién theo Basri va Fan (2005) [18] voi mot s6
diéu chinh. Ging tuoi sau khi thu hai duoc ria
sach, got vo, thai lat méng déu (do day khoang 2 —
3 mm), sau d6 dé rao tu nhién, tién hanh siy bing
khong khi néng & 50°C dén khoi luong khong dai.
Mau ging kho duoc nghién nhé va tién hanh
ngam chiét voi dung moi ethanol 99,7% theo ty lé
nguyén liéu/dung méi 1/10 (w/v) trong 24 gio &
nhiét do phong, sau d6 loc ldy dich loc. Ba dem
ngam lai voi dung moi, lap lai 3 lan cho dén khi
dich loc trong, méi lan trong 24 gio. Dich loc sé
duoc loai bd dung moéi bang thiét bi co6 quay chan
khong & nhiét do 45°C, toc do quay 100 rpm. Cao
chiét thu duoc sé duoc bao quan & nhiét do - 4°C.

2.4. Phuong phap xac dinh hiéu qua tc ché
cta cao dich chiét ct gimg ddi véi ndm mdc gay
hie héong banh mochi

Kha ning tic ché soi ndm cta cao dich chiét
duoc danh gia bang phuong phap tc ché soi nim
va bao tir duoc thyc hién theo Tyagi va Malik
(2010) [19].
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Phuong phap tc ché soi nam: Tiét tring moi
truong PDA, khi chai moi truong dat nhiét do
khoang 55 - 60°C thi dua cao dich chiét gimg da
pha loang theo day nong do lan luot 1a: 600, 700,
800, 900, 1.000, 1.100 pg/mL va mau do6i ching
(khong bd sung cao dich chiét) duoc chuyén vao
cac dia petri. Phoi kho dia dudi dén UV. St dung
cork borer c6 duong kinh 6 mm cat mot khéi ndm
tren dia nam, sau do cdy léen dia moi truong vira
chuin. U mau & nhiét do 30 + 2°C trong 24 gio,
quan sat, do duong kinh cta tan nim theo ting
ngay va ghi nhan két qua. Khi duong kinh cta tan
nam & mau doi ching khong con phat trién thi két
thuc thi nghiém. Hoat tinh khang nam (HTKN)
clia cao chiét ct ging (%) duoc tinh theo cong
thitc ctia Tyagi va Malik (2010) [19]:

- 7r

. R
HTKN (%) = x 100

€Y)
Trong do6: R 1a duong kinh nam phat trién &
mau doi chimg (cm), r 1a duong kinh ndm & mau
cao dich chiét (cm).

Phuong phap ttc ché bao tir ndm: Bao t& nim
duoc thu nhan tir dia nuoi cdy thuan bing cach
nhé 2 mL nudc cat vo trung vao bé mat thach, cao
nhe bang que cdy dé thu dich huyén phu bao ti,
sau do loc qua gac vo trung dé loai bo manh soi
nam. Mat s6 bao tt trong dich huyén phu duoc xac
dinh bang budng dém hong cau (hemocytometer)
va diéu chinh vé nong do 10° CFU/mL bang cach
pha loang voi nudc cat vo trung. Tiép theo, st
dung micropipet hut 100 pL tit eppendorf cho vao
dia c6 chtta moéi truong da bd sung cao chiét & cac
nong do lan luot 1a: 1, 2, 3, 4, 5 mg/mL va mau doi
ching (khong bé sung dich chiét). Dung que ciy
trang, trang déu mat dia cho dén khi kho. U miu &
nhiét do 30 + 2°C trong 24 gio va so sanh khac biét
st phat trién ctia bao ti & nhitng nong do khac
nhau.

2.5. Phuong phép xtt Iy s6 liéu

Tat ca cac s6 lieu cia thi nghiém duoc ghi
nhan, phan tich va xtt ly thong ké biang phan mém
Excel va Statgraphics 19, & miic y nghia 5% va
kiém dinh LSD. D¢ tuong dong trinh tw ndm phan
lap duoc so sanh voi cac trinh ty trén ngan hang
dir lieu NCBI bang chuong trinh BLASTn. Cay pha

hé duoc xay dung bing phan mém Megall dua
trén thuat toan Neighbour-joining [20] voi gia tri
bootstrap 1a 1.000 1an 1ap lai [21].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan lap ndm méc trén banh
mochi KLT

Ban dau, trén bé mat san phdm banh mochi
xudt hién cac dom nhé mau tring nga hoiac xdm
nhat (to n4m non). Sau 2 — 3 ngay bao quan & nhiét
do phong (25 + 2°C), to nam chuyén dan sang mau
xam dam, nau sam, réi mau den dac trung khi ndm
truong thanh. Ndm mdc ban dau moc theo timg
dém tron nhd, sau d6 lan rong ra tao thanh cac
mang lon, tao thanh 16p bé mit moc xu xi, bong
x0p. San phdm c6 mui hoi dic trung va chua. O
cac khu vuc bi méc kem theo sy xudt hién ctia cac
vét uot hodc nhot nhe. Khai banh mochi KLT sau
khi xuét hién cac d4u hiéu trén duoc dem di phan
lap. Két qua phan 1ap dugc ching ndm Al va A2.
Céac ching nam phan 1ap duoc c6 cac diac diém
tuong tu voi chiing Aspergillus sp. vé hinh thai ctia
soi nam va bao t&r quan sat duoi kinh hién vi theo
két qua nghién ctru ctia Nguyén Huy Thuan va cs
(2021) [22].

Sau 7 ngay nudi cdy trén dia petri & nhiét do
30 + 2°C, duong kinh khudn ty ndm dat kich thuéc
ttr 5 - 7 cm. Soi nam ngdn, thing va c6 mau den,
moc sat vao moéi truong thach (Hinh 2A). Puong
kinh khuén ty n4m phan lap tir moéi truong cé kich
thuéc 16n hon so v6i két qua nghién ctu cta
Akhtar va cs (2014) [23], sau 5 - 7 ngay nuoi cdy &
nhiét do phong dat kich thudc la 4 - 5 cm. Theo
Nguyén Thu Mai va cs (2009) [24], sau 7 ngay
nuodi cdy & 27 - 32°C, duong kinh khu4n ty nam dat
44 -58cm.

Hinh thai ban dau cta khuidn ty ndm
Aspergillus sp. trén moi truong PDA bong x6p va
c6 mau trang. Giai doan dau nay thé hién su phat
trién tich cuc cta hé soi ndm. Tuy nhién, khi nim
trudng thanh va bat dau sinh san bao t, khuan ty
ndm nhanh choéng chuyén sang mau den dic
trung. Su hoa den nay 1a do san xuat cac bao tit vo
tinh (conidia) c6 sic to téi mau, tao thanh mot 16p
day dac trén bé mat he soi [25]. Két cau cia khuin
ty nam truong thanh dac va tré nén c6 dang hat, c6
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bot do s6 luong lon cac cudng sinh bao tir
(conidiophore) va bao tit moc day dic. Cac mép

ctia khudn lac A2 trén moi truong PDA c6 vién

mau vang nhat, vung ngoai vi nhat mau nay cho
thdy mat trudc cta hé soi dang tich cuc phat trién
khi né lan rong trén bé mat thach.

Hinh 2. Hinh th4i ndm ching A2 sau 7 ngay phat trién trén thach PDA
A Mat truoc; B. Mat sau; C. Hinh théi cudng sinh bao tir ndm duwoi kinh hién vi 6 vat kinh 100X)

Khi quan sat mit du6i ctia khuidn lac
Aspergillus sp. phat trién trén moi truong PDA
(Hinh 2B), c6 mau vang nhat. Sac t6 nay & mat
duéi cta khuén lac 1a mot dic diém dung dé phan
biet Aspergillus sp. voi cac loai nam khac, do
Aspergillus sp. c6 thé tao ra cac mau sic khac
nhau & mat dudi [26]. Ngoai ra, khi khu4n ty nim
phat trién c6 thé quan sat thdy trén moéi truong
PDA c6 xuit hién cac cac vét nit hoic ranh toa
tron trén moi truong thach. Nguyén nhan c6 thé
lien quan dén sy mat nudc cia thach do qua trinh
trao ddi chat ctia ndm hoac ap luc vat ly do hé soi
dang phat trién gay ra [26].

Khi quan sat duéi kinh hién vi, cac soi ndm co
vach ngan, trong sudt. Cac cudng sinh bao tir dai,
thanh nhin va trong suét, tré nén sim mau hon
khi tién gan dén dinh, ngay dudi tai bao t (Hinh
2C). Tui bao tt duoc bao pht béi hai 1op té€ bao 1a
té€ bao trung gian va té bao sinh bao tr. Cac té bao
sinh bao t tao ra cac chudi bao ti hinh cau, mau
den véi bé mat tho rap, cac bao tir tap hop tao
thanh chudi bao tir tda ra tir tui bao ti. Theo Li va
cs (2007) [27], mau sic den ctia bao tr 1a do su
hién dién cta cac sic t6 melanin trong thanh té
bao bao ti. Cac mo ta vé loai ndm nay phu hop voi
mo ta vé ching A niger duoc phan lap va mo ta
theo két qua nghién ctru ctia Barwant va Lavhate
(2020) [28], cho thdy cac dau bao t 16n, mau nau
sam dén den. Theo Akhtar va cs (2014) [23], bao
tr phan lap tir Aspergillus sp. tao thanh chubi va
chi yéu c6 mau nau den hodc den. Ddng thoi, két
qua nghién ctru ctia Nguyén Thu Mai va cs (2009)

[24] caing cho thdy, bao tit ctia ching A. niger khi
quan sat duéi kinh hién vi cé hinh gai va xu xi, bé
mit ctia bao t phan 1ap khong nhin ma cé két cau
tho rap.

3.2. Két qua dinh danh ching ndm phan lap
A2

Két qua gidi trinh ti doan gen 16S rDNA trén
NCBI cho thdy, chiing ndm phan lap A2 tuong
déng 97,26% voi chung Aspergillus niger ching
WM 10.75 (OR195800.1), 97,26% v6i ching
Aspergillus niger ching DKA69-2 (PQ047499.1) va
97,26% v6i chung Aspergillus niger chiung YTF9
(OM841712.1). Két qua xay dung cay pha hé cho
thay, ching ndm phan 1ap A2 c6 méi quan hé gan
voi chung Aspergillus niger chung WM 10.75
(OR195800.1) (Hinh 3).

Ching Aspergilus niger (ching A2)
{—“ A niger ching WM 10775 (ORL93800.1
2 A.nierching DKAGD) (P04
T Anigerching YTFO (OMBITIL.)

A, nigerching MEBPOOSL (MTS97437.1)
A. awamori ching HG47 (KX099667.1)

A, e ching ATHUNSS4 (TS0 |

i
0

Hinh 3. Cay pha hé x4c dinh loai va méi quan hé
phan loai cia chiing n4m phan lap A2
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3.3. Két qua x4c dinh hoat tinh khiang nam ctia
cao chiét cti gimng d6i v6i soi ndm

Quan sat thi nghiém cho thay, sau 168 giv
nuodi cdy, soi ndm & mau doi chung da phat trién
manh, bao pht toan bo bé mat moi truong, ching
té diéu kién nuoi cdy thuan loi cho su sinh trueong
ctia nam moc. Nguoc lai, & cAc mau c6 bd sung cao
chiét gimng, duong kinh tdn ndm gidam dan theo
noéng do cao chiét, thé hién xu huéng tc ché ro
rét. Dac biét, & nong do 1.000 - 1.100 pg/mL, su
phat trién ctia ndm gan nhu bi kim ham hoan toan
ngay ca sau 168 gio, trong khi & n6ng do thap hon

700
Déi chimg pg/ mL pg/mL
72
gidr
120
gidr
168

G

gi

(600 — 800 pg/mL), tdn nidm van tang truong
nhung téc do cham so véi mau doi chimg. Ngoai
ra, két qua ciing cho thay, thoi gian nudi cdy co
anh huéng dang ké dén hiéu qua tic ché.

O giai doan 72 gio, su khac biét giira cac nong
do chua thé hién ro rang. Tuy nhién, khi kéo dai
thoi gian nuoi cidy dén 120 va 168 gio, xu huong
giam téc do phat trién tan nim theo ndéng do cang
ro rét. Diéu nay chimg minh ring, hiéu qua tc ché
ctia cao chiét gtmg khong chi phu thuoc vao liéu
lwong st dung ma con duy tri 6n dinh trong sudt
qué trinh nuoi cé'y dai ngay.

1.000 1.100
pg/mL pg/mL

g.mL g,mL

0.00c@6
Q@0 000@®

Hinh 4. Puong kinh tin nim A. niger cta cao dich chiét gimg & cac ndng dé theo thoi gian

HTKN ctia cao chiét ci gimg & cac néong do
khac nhau d6i voi su phat trién cta soi ndm A
niger & cac khoang thoi gian nuoi cdy duoc thé
hién & hinh 5. Puong kinh khuén ty chiing nim
Aspergillus niger qua 168 gio khao sat déu cé xu
huéng tang dan. O cac nghiém thic bé sung cao
dich chiét gitng déu c6 kha nang tc su phat trién
ctia ndm A. nigerva khac biét c6 y nghia & muc 5%
so voi nghiém thic doi chimg (p < 0,05). Két qua
ciing cho thdy, nghiém thuc xit ly cao dich chiét
v6i nong do cang cao thi HTKN cang cao. Tai ciing
mot thoi gian, cac dia chita cao dich chiét ging voi
nong do 1.000 va 1.100 pg/mL déu cho thay kha
nang khang nim t6t hon so voi cac nghiém thic
con lai (p <0,05).

O thoi diém 72 giv sau khi xit ly (GSKXL), ca
3 nghiém thuic 900, 1.000 va 1.100 ug/mL déu co
hiéu qua ttc ché ndm A. niger 1a 100%. Trong khi
do, 3 nghiem thac 600, 700 va 800 pg/mL co

HTKN lan luot 1a 80,1; 86,6; 95,0%. O thoi diém 120
GSKXL, duong kinh khu4n ty ndm & tat ca cac
nghiém thtrc xtt Iy déu c6 xu huéng tang lén, dong
thoi HTKN chiing ndm A2 & cac nghiém xt ly déu
c6 xu hudéng gidm dan, trir nghiém thac 1.100
pug/mL (p < 0,05). Nghiém thizc 1.000 pg/mL &
thoi diém 120 GSKXL c6 HTKN gidm xudng so voi
thoi diém 72 GSKXL va thap hon 0,6% so voi
nghiém thic 1.100 pug/mL & cung thoi gian xi ly.
Tuy nhién, sy khac biét gitta 2 nghiém thic nay
khong c6 y nghia thong ké. Do d6, & thoi diém 120
GSKXL, cao chiét cii gtmg bé sung & 2 nong do
1.000 va 1.100 pg/mL déu cé hiéu qua tc ché
ching nim A2 cao nhat. Trong khi d6, nghiém
thitc b6 sung cao chiét cit ging & néng do 600
pug/mL 1a nghiém thitc ¢6 HTKN thdp nhat va
khac biét c6 y nghia thong ké so véi cac nghiém
thitc con lai (p < 0,05). O thoi diém 168 GSKXL,
duong kinh khudn ty ndm mdc tiép tuc ting va
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HTKN ciing tiép tuc gidm dan. Nghiém thic 600,
700, 800 va 900 pg/mL c6 HTKN trung binh giam
6,52% so véi thoi diém 120 GSKXL va 10,47% so voi
thoi diém 72 GSKXL. Trong d6, nghiém thic bé
sung cao chiét ct gimg & nong d6 600 pug/mL co
HTKN thap nhat (65,83%), giam 14,27% so véi thoi
diém 72 GSKXL. Hai nghiém thtc b6 sung cao
chiét ci gimg voi ndng do 1.000 va 1.100 pg/mL
van 1a hai nghiém thitc c6 HTKN cao nhat doi véi
st phat trién ctia khuén ty ching ndm A2.
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Hinh 5. Hoat tinh khang ndm (%) ching nim A2
sau 168 gitr quan sat ctia cao chiét ci1 gitng
Ghi chii: Céc chir cdi khdc nhau trong cung mot
nong do thé hién sur khdc biét co y nghia thong ké
¢ murc 5% theo phép thir LSD. So'liéu trong hinh 13
gid tri trung binh + do léch chudn cia 3 In Iip lai.
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Két qua nghién citu HTKN nam A. niger cla
cao chiét ct gimg cho thdy, HTKN dat cao nhat &
nong do 1.000 va 1.100 pg/mL tai tat ca cac thoi
diém khao sat (p < 0,05). Két qua nay tuong déng
voi két qua nghién ciau cta Ficker va cs (2003)
[29], theo d6 cac hop chat co hoat tinh sinh hoc
trong gimg & nong do 1 mg/mL cé6 kha ning
chong lai su phat trién cta cac ching vi sinh vat
gay béenh. Tuy nhién, két qua trén lai cao hon két
qua nghién ciu cuia Eldesouky va cs (2023) [30], &
nong do 800 pg/mL hiéu qua ttc ché nim
Fusarium solani dat 83,33%. Trong khi d9, theo két
qua nghién ctru cta Xi va cs (2022) [31], cao chiét
cl gtmg voi nong do 20 mg/mL méi tc ché hoan
toan duoc su phat trién cda soi ndm cta F, Solani
Agrawal va cs (2018) [32] 1a 62,5 mg/mL moéi dat
hiéu qua tc ché Candida albicans.

3.4. Két qua xac dinh hoat tinh khang bao tir
ndm cda cao chiét ct gitng

Hoat tinh khang bao t&t ndm A. niger ctia cao
chiét c gtng & cac nong do khac nhau duoc thé
hién & hinh 6. Két qua cho thdy, sau 48 gi¢ quan
sat, @ néong do6 4 mg/mL cao dich chiét gimg co6
kha nang ttc ché hoan toan su phat trién ctia bao tir
niam A. niger.

4 5
mg, /mL

mg/ mL mg /mL

. 00099

Hinh 6. Sy phat trién bao t&t ndm A. nigersau 24 va 48 gi® quan sat

Theo Ghosh va cs (2008) [33], cac hop chat tu
nhién duoc chiét xuat tir cao chiét thuc vat déu cé
kha nang khang khudn. Cac hop chat phenolic cht
yéu la gingerol, shogaol va paradol, tao nén nhiéu
hoat tinh sinh hoc khac nhau ctia gimg [34]. Két
qua nghién cttu caa Ali va cs (2016) [35], da xac
dinh céac thanh phan trong gtmg c6 hoat tinh sinh
hoc nhu: o-pinene, 1,8-cineole va borneol, déu co
kha ning tc ché su phat trién cta ndm
Colletotrichum gloeosporioides. Déng thoi, két

qua nghién ctu ctia Beristain-Bauza va cs (2019)
[36] cling da chimg minh cac hop chat terpene
nhu: B-bisabolene, o-curcumene, zingiberene, o-
farnesenem, o-pinene, borneol, camphene va
linalool trong gtmg déu co dac tinh khang khuén.
Ngoai ra, cac thanh phan cé chira trong cao dich
chiét gimg nhu: 6-gingerol, 8-gingerol, 10-gingerol
va 6-shogaol da cho thdy hiéu qua trong viéc tc
ché sy hinh thanh mang sinh hoc va soi nam [37].
Cac thanh phan y-terpinene va citral trong tinh dau
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gtmg ciing cho thdy, hoat tinh khang ndm d6i voi
A. flavus [38]. Két qua nghién cttu ctia Aghazadeh
va cs (2016) [39] ciing chi ra ring, cao chiét gting
c6 kha ning khang ndm va hinh thanh mang sinh
hoc t6t bdi ndm doi véi C. albicans va C. krusei.
Tuy nhién, do su khac biét vé so luong va thanh
phan nén dac tinh khang ndm cta cao dich chiét
khong phai do mot co ché cu thé ma tac dong boi
nhiéu co ché khac nhau & muc do té bao. Cac
thanh phan cé hoat tinh sinh hoc trong gtmg c6
kha nang tac dong dén vi nam biang cach gay chét
té bao hoic tc ché enzyme lién quan dén sinh
tong hop axit amino [40]. Theo Burt (2004) [40],
diéu nay 1a do sy hién dién ctia cac hop chat nhu:
Terpenoid, alkaloid va polyphenol, nhitng chat c6
thé twong tac vdi enzyme va protein clia mang té
bao, dan dén su phan tan ctia dong proton ra ngoai
té bao. Ngoai ra, kha ning ky nudc cia cac cao
dich chiét giup ching dé dang tham nhap vao
mang t€ bao vi ndm va ty thé, gay roi loan cau tric
mang va thay ddi tinh thdm, dan dén té bao nim bi
tén thuong va chét [41]. Mot s6 nghién ctu ciing
cho thay, cao dich chiét thuc vat c6 thé anh huéng
dén he thong enzyme, giy tc ché ho hap va dan
dén su suy thoai cta té bao [40]. Pha vo mang té
bao soi ndm va gay bat hoat enzyme lién quan dén
qua trinh téng hop thanh té bao hoic trao déi chat,
dong thoi tc ché qua trinh phan chia té bao, lam
cham hoac ngtmg su phat trién cia soi ndm [42].

HTKN cua cao dich chiét gimg cang tang khi
tang nong do xt ly tir 600 lén 1.000 pg/mL déi voi
soi ndm va tir 1 1én 4 mg/mL d6i voi bao tir nam.
Nguyén nhan 1a do, khi néong do cao dich chiét
tang, ham luong cic hop chat ttc ché soi ndm nhu:;
Phenolic, alkaloid, hodc cac hop chat bay hoi ciing
tang. Két qua nay phu hop voi két qua nghién ctu
cta Rawai va Adhikari (2016) [43], theo d6 ving
tc ché ndm F. oxysporum cta cao dich chiét gimg
tang tir 11 - 16,27 mm khi ting nong do xit Iy tir
250 lén 750 mg/mL. Déng thoi, két qud nghién
cttu ctia Mahmoud va cs (2011) [44] cang chi ra
rang, cao chiét 14 neem tic ché kha ning gay bénh
ctia naim A. flavus, A. fumigatus va A. niger ting
dan khi ting nong do xt ly. Két qua nghién ctru
ctia Sultana va cs (2008) [45] cho thdy, & nong do
100 pg/mL thu nhan tir cay sau dau c6 kha nang

pha hiy mang t€ bao ndm nhanh hon so v6i nong
do thap.

4. KET LUAN

ba phan lap duoc 2 ching nidm Aspergillus
gay hu hong trén san phdm banh mochi KLT. Két
qua gidi trinh tw gen 16S rRNA chiing ndm phan
lap A2 tuong dong 97,26% véi loai Aspergillus niger
ching WM 10.75 (OR195800.1). Hoat tinh khang
nam cua cao dich chiét ct gimg d6i véi chiing nam
A. niger sau 168 gio nuoi cdy la 1.000 pg/mlL.
béng thoi, hoat tinh khang bao tt ctia cao dich
chiét ci gimg doi voi ching ndm A niger sau 48
gid nuoi cdy 1a 4 mg/mL. Két qua nay khang dinh
tiém nidng tng dung ctia cao chiét ci ging trong
viéc kiém soat su phat trién ctia ndm moc A. niger
trén banh mochi KTL trong diéu kién in vitro.
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ASSESSMENT OF THE ANTIFUNGAL EFFICACY OF GINGER RHIZOME (Zingiber officinale L)
EXTRACT ON Aspergillus sp. ISOLATES FROM PURPLE SWEET POTATO MOCHI

Nguyen Trung Truc!, Dang Phi Yen!, Quach Van Cao Thi!
! Faculty of Biochemistry and Food technology,
Vinh Long University of Technology Education

Abstract

Purple sweet potato mochi, a traditional product combining glutinous rice cake with purple sweet
potato, is characterized by high nutritional value and elevated moisture content. However, its soft
and elastic structure, together with high water activity, provides favorable conditions for
microbial spoilage, particularly mold contamination. Developing safe and effective preservation
strategies from natural sources has therefore become an important research focus. The present
study aimed to evaluate the antifungal potential of ginger extract against mould isolated from
spoiled purple sweet potato mochi. A spoilage mold strain was isolated and identified through
sequencing, revealing 97.26% similarity to Aspergillus niger strain WM 10.75 (OR195800.1) in the
GenBank database. In vitro antifungal assays were conducted to assess the inhibitory effects of
ginger extract on both mycelial growth and spore germination of the isolate. The results
demonstrated that ginger extract exhibited significant antifungal activity. Complete inhibition of
mycelial growth was observed at a concentration of 1000 pg/mL after 168 hours of cultivation.
Furthermore, spore germination was effectively inhibited at a concentration of 4 mg/mL after 48
hours of cultivation. Overall, these findings indicate that ginger extract possesses strong
inhibitory activity against A. niger under in vitro conditions. This highlights its potential
application as a natural antifungal agent for extending the shelf life and ensuring the fungal safety
of purple sweet potato mochi.

Keywords: Aspergillus niger, ginger extract, antifungal activity, mochi.
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