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Selection of Trichoderma spp. isolated from tea growing soil for prevention
of Rosellinia sp. and Lasiodiplodia theobromae in in vitro

Tran Dang Viet, Nguyen Van Thiep, Nguyen Thi Thu Ha,
Nguyen Thi Kim Oanh, Pham Huy Quang
Abstract
Seventeen bulk strains of Trichoderma spp., having inhibitation ability to Rosellinia sp., and Lasiodiplodia theobromae
causing tea root rot disease were isolated from tea growing soil in Phu Tho; Yen Bai; Tuyen Quang and Lai Chau.
Three out of 17 strains including T. viride (var. PT1117, and var. YB717) and T. harzanium (var. PT1217) belonging
to Trichoderma spp. had the highest effectiveness. The crude extract of T. viride (var. PT1217) by using etanol had
more antagonistic efficiency to Rosellinia sp., and Lasiodiplodia theobromae than crude extract by using haxan or
ethyl acetate in vitro. The crude extract by using etanol had the highest efficiency of 69.68 - 70% after 1 day and 63.86
- 67.70% after 2 days. The crude extract by using hexan had efficiency of 30 - 43.15% after 1 day and 16.48 - 18.07%
after 2 days. The crude extract by using ethyl acetate had efficiency of 47.5 - 56.75% after 1 day and 36.04 - 36.14%
after 2 days. These three strains of Trichoderma spp. are considered as antagonistic potentials against fungal tea root
rot disease.
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KHAO SAT HOAT TINH KHANG OXY HOA VA UC CHE TYROSINASE
TU CAO CHIET METHANOL LA CAY DUA VUNG TAC CAU, KIEN GIANG
Nguyén Thi Thu Hau', Trdn Nhan Ding? Nguyén Minh Chon?,
Nguyén Diic P, Huynh Van Ba®, V6 Thi Yén Linh!,
Lé Thi Thu Doan’, Nguyén Thi Truc Anh'

TOM TAT

Nghién ctiu hiéu sudt ly trich cao 14 Dita dugc thuc hién bang dung mo6i methanol 99%, ty 1é phdi tron gitia mau
14 trén dinh (LD) va la & than (LT) v6i dung moi la 1 : 4, két hop danh séng siéu am véi cong sudt 1a 120 Walt trong
72 gid. Sau d6 tién hanh chiét long - 10ng cao 14 & dinh bing day dung mdi hexane : chlorofom : butanol. Két qua,
ham lugng polyphenol téong 6 mau LD la (290,285 + 0,286 mg/g) cao hon nghiém thiic LT (198,952 + 1,649 mg/g).
Kha nang khang oxy héa DPPH, khti ion Cu** thi nghiém thtic LD (41,13 pug/mL, 416,97 ug/mL) cao hon nghiém
thic LT (189,65 ug/mL va 739 pg/mL). Két qua nghién ctiu cho thay viéc tan dung phé pham tti 14 Dia c6 kha ning
khéng oxy hda va tic ché tyrosinase 12 ngudn nguyén liéu tiém nang trong linh vuc san xuét dugc liéu va my phdm.

T khoa: Cay diia (Ananas comosus), cao chiét, khang oxy hoa, polyphenol, tyrosinase

'Truong Dai hoc Kién Giang, 2 Truong Pai hoc Can Tho; * Truong Pai hoc Y Dugc Can Tho
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1. DAT VAN DE

Trong co thé ctia sinh vat (k€ ca con ngudi) luon
san sinh ra cac géc tu do chtia mot hodc nhiéu hon
cac dién t doc than, dé phan ung dan dén sy hinh
thanh céc goc tu do méi pha huy cac bao quan va cau
tric bén trong té€ bao la nguyén nhan cta dot bién,
xudt hién cac bénh hiém ngheo va thoai hoa té bao
(Ali Ghasemzadeh et al., 2012). Nhiing bat lgi ctia su
thodi hoa té bao cé thé dugc ngan ngtia bang cach b
sung cac chit khang oxy hoa tu thuc phdm, dugc liéu
(Conforti et al., 2008).

Tyrosin dugc chuyén thanh melanin véi sy xuc
tac cua tyrosinase. Tyrosinase 1a enzyme chinh trong
duong sinh tdng hgp melanin d€ hinh thanh cac hat
sdc t6 melanosomes, la nguyén nhén cta hang loat
cac loai bénh nhu: nam, tan nhang, Parkinson (Kong
et al., 2000). Do do, tyrosinase va cac chdt tic ché
tyrosinase dugc nghién ctiu. Tuy nhién, nhiing hoat
chét tic ché tyrosinase dugc tng hgp bang phuong
phap hoda hoc lai chua that sy an toan va hiéu qua.
Chinh vi thé, van dé tim kiém cac hgp chat tc ché
tyrosinase tii thién nhién dugc nghién ctu d€ ting
dung vao linh vuc y hoc, cong nghiép thuc phidm, xt
ly moi trudng va my phdm (Zolghadri et al., 2019).

Dtia c6 tén khoa hoc 1a Ananas comosus 1a loai
trdi cdy c6 gia tri dinh dudng cao. Diia Tac Cau
thudc tinh Kién Giang tui lau da la ddc san ndi tiéng
va la cdy ndm trong danh sach dugc bao ton gen cta
tinh Kién Giang. Muc tiéu cta nghién ctiu nay la
budc dau dinh lugng polyphenol, danh gid kha nang
khang oxy hda va tic ché tyrosinase tii cao methanol
14 cay Dita nham tim ra ngudén nguyén liéu mdi st
dung trong nganh dugc liéu va my phdm.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

Mau nghién ctiu: L4 & dinh va 1a & than Dta
(Ananas Comosus) dugc thu hai & vung Tic Céu,
Kién Giang. Mau dugc Bo mon Khoa hoc céy trong
cta truong Dai hoc Kién Giang dinh danh dya vao
dac diém hinh thai theo Pham Hoang Ho (1993).

Hoéa chat: Acid ascorbic (99%, Merck, Dric); acid
gallic (99%, Nhat Ban), acid kojic (99%, Nhat Ban),
methanol 99% (Viét Nam), DPPH (2,2- Diphenyl-
1picrylhydrazyl (free radical), 95%), (Alfa Aesar, Nhat
Ban), Folin-Ciocalteu (Merck, Diic), Na,CO, 99,8%;
acid clohydric (36% HCI), CuSO SH,0, sodium
acetat buffer (pH=5,5), tyrosinase (Sigma, My).
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Trang thiét bi: Mdy ddnh s6ng siéu am (Shimadzu
- Nhét), ta sdy (Menmert - Dtc), may do OD
(shimadzu - Nhat), may do pH (Trans Instruments -
Nhat), mdy votex (Velp - Y).

2.2. Phuong phap nghién ciu

2.2.1. Phuong phdp thu mau

Thu 14 & dinh ctia cdy Duia 3 - 5 ndm tudi cung luc
v6i thoi gian thu hoach trai chin (Hinh 1a), la & than
Dta thu tl tdng thd 7 (tinh ti dinh cay tré xudng)
(Hinh 1b) dugc thu tai vi tri GPS (Vi d6: 9,45361 B;
Kinh d¢: 109,08195 D). Thoi gian thu mau tu
6 - 8 h sang.

Hinh 1. La & dinh (a), 14 & than (b) ctia cdy Duia
(Ananas comosus) ving Tac Cau Kién Giang

2.2.2. Phuong phdp diéu ché cao (trich ly)

Mau 14 & dinh (LD) va la ¢ than (LT) cua cay
Dtia Tac Cau dugc thu nhén, rtta d€ kho tu nhién,
cat nho. 1000 (g) mau dugc ngdm véi methanol 99%
(w/w) (MeOH), bang phuong phap ngadm chiét véi
ty 1&€ nguyén liéu/dung moi la 1:4 (w/v), nhiét do
trich ly la nhiét d6 phong két hgp danh song siéu am
v6i cong sudt 1a 120 Walt trong 72h. Sau do6, loc dich
chiét, c6 quay chan khong thu héi dung moi dudi ap
sudt thap va nhiét d6 47°C.

2.2.3. Khdo sdt ham lugng polyphenol tong

Ham lugng polyphenol dugc xac dinh dya trén
phuong phép st dung thudc tht Folin-Ciocalteu,
do quang phé & budc song 765 nm. Chét chuin
dugc st dung la acid gallic & 5 ndong do 0,01; 0,05;
0,1; 0,25; 0,5 mg/mL. Nong do cao chiét st dung la
0,1 mg/mL. Ham lugng polyphenol téng dugc tinh
dua trén phuong trinh dudng chudn y = ax + b cta
chét chuén la acid gallic. Ham lugng polyphenol
tong: C=Cx Vm.

Trong do: C: ham lugng polyphenol tong (mg GAE/g
chiét xudt); c: gid tri x tii dudng chudn vdi acid gallic/
acid ascorbic (ug/mL); V: thé tich dich chiét (mL);
m: khoi lugng cao chiét c6 trong thé tich V (g).
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2.2.4. Phuong phap khdo sdt khd nding khdng oxy
héa ctia cao chiét

- Khao sat kha nang khang oxy héa bang DPPH:

Thi nghiém st dung DPPH nong d¢ 0,1 mM pha
trong methanol, sodium acetat buffer (pH = 5,5).
Hoa tan cao chiét v6i nong do ti 0,1 - 0,5 mg/mlL,
acid ascorbic nong d¢ 0,01 - 0,05 mg/mL (dung lam
duong chuén). Po d6 hip thu & budc séng 517 nm.
Mau d6i chiing dugc thuc hién tuong tu nhung thay
thé cao chiét bing MeOH. Thi nghiém dugc lap lai
3 lan. Kha nédng tic ché DPPH dugc tinh theo cong
thuc sau:

A
Phan tram tic ché DPPH = 0A x 100

0

Trong do: A ; do hdp thu ciia mau doi chiing; A: do
hdp thu ciia mau.

- Khao sat kha nang khang oxy hoa bing ning
luc khtt Cu?*:

Thi nghiém dugc thuc hién theo moé ta cta
Maclean va cong tac vién (2019), ¢ hiéu chinh. Acid
ascorbic c6 nong do tu (150 - 400 pug/mL) dugc st
dung 1a chét chudn d¢€ so sanh véi cac nghiém thuc
cao. Do budc song 6 do hap thu 450 nm, thi nghiém
dugc lap lai 3 1an (MacLean, et al., 2019). Kha ning
khti ion Cu?* dugc tinh theo cong thic:

A
Kha ning khit Cu?* (%) = —— % x 100

Trong do: A_la do do hap thuscﬁta mdu cao hodc
acid ascorbic; A la do hdp phu ciia mdau trang (mau
khéng chiia cao chiét hodc acid ascorbic).

2.2.5. Phuong phdp khdo sdt khd ndng iic ché
tyrosinase in vitro

Thi nghiém dugc thuc hién theo moé ta cta
Chintong va cdng tac vién (2019), c6 hiéu chinh.
Acid kojic nong do tti 2; 4; 6; 8; 10 va 12 pg/mL. Cao
la & than va la & dinh pha theo day nong d¢ 31,25;
62,5; 125; 250; 500 pg/mL. Enzyme tyrosinase va
L-Dopa pha loang dé dat cac néng d6 la 250 U/mL va
1 mg/mL. T6ng thé tich phan ting la 1mL, trong do,
25 uL tyrosinase dugc @ v6i 200 pL cao chiét & 37°C
trong 15 phut. Cudi cling, thém vao 50 pL L-Dopa
37°C trong 15 phut. Hén hgp phan ting dugc do do
hép thu quang phé ngay & budc séng 475 nm. Kha
ndng tc ché tyrosinase dugc tinh theo céng thic:
(A-B)-(C-D)

(A-B)

Trong do: A: enzyme va co chdt; B: co chdt, khong
co cao chiét va enzyme; C: enzyme, cd chdt va cao
chiét; D: cao chiét va co chdt nhung khéng cé enzyme
(Chintong et al., 2019).

(%) tic ché = x 100

2.3. Thei gian va dia di€ém nghién ctiu
Thoi gian nghién ctu tii 13/5/2020 dén 15/9/2020.
bia diém nghién ctu: Phong Cong nghé sinh
hoc, Trudng Dai hoc Kién Giang va phong Cong
nghé sinh hoc va cac san phdm tu nhién, Truong Pai
hoc Céan Tho.

III. KET QUA VA THAO LUAN

3.1. Két qua dinh lugng ham lugng polyphenol tong
Ham lugng polyphenol ctia 2 nghiém thtic dugc

xac dinh dua trén phuong trinh duong chuén acid

gallic, bang cach thé gia tri OD clia mau vao phuong

trinh dudng chuédn.

Bang 1. Ham lugng polyphenol tdng
trong cao chiét la Dtta Tac Cau, Kién Giang

A " , Ham lugng polyphenol
Tén nghiém thiic (mg GAE/g chiét xuit)
Lb 290,285 + 0,286
LT 198,952 + 1,649

Bang 2 cho thdy, ham lugng polyphenol tdng
trong mau 14 ¢ dinh cay Dda cao hon trong mau 14
6 than Dta. Két qua nghién ctiu so véi nghién ctiu
trude day ctia Nguyén Khoa Ha Mai va cdng tac vién
(2014), tong ham lugng polyphenol & 90 cay thudc &
An Giang thi ham lugng polyphenol trong la & dinh
chi thip hon la dau tam (300 mg GAE/g) nhung cao
hon 89 cay con lai. Mat khac, ham lugng polyphenol
tong trong mau 14 & than ciy Dia chi thip hon 7 cay
nhung van cao hon 83 ciy trong téng s6 90 cay thudc
cta tinh An Giang.

3.2. Két qua khao sat kha nang khang oxy hoa

Hoat tinh khang oxy hoa ctia cic cao chiét la
cay Dtia dugc danh gia qua kha nidng kht goc tu
do DPPH (2,2-diphenyl-1-picrylhydrazyl). Phuong
trinh hoi quy tuyén tinh ctia phan tram tc ché theo
néng do (pug/mL), hé s6 tuong quan (r?) va gia tri
IC,, ctia cao chiét & mau 14 & dinh va 14 & than so véi
acid ascorbic dugc thé hién qua bang 3.

Qua két qua cua bang 2 cho thay, kha nang khang
oxy hoa bang phuong phap bat goc tu do DPPH cua
mau cao chiét 14 Dita khé cao. Cu thé, cao methanol
14 6 dinh cay Dtia c6 gia tri IC, = 41,13 pug/mL cho
kha nang khang oxy héa cao hon méau dai chiing la
acid ascorbic (IC,, = 62,41 pg/mL). So v6i nghién
ctiu ctia Vrianty va cong tac vién (2019), trén 13 &
dinh Dta, thi 6 nong do 50 pug/mL cho kha nang
khang oxy hoa la 46,44% thi mau 14 ¢ dinh cay Dda
ving Tac Cau, tinh Kién Giang, Viét Nam cho két
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qua cao hon cay Duda & Indonesia (Vrianty et al.,
2019). Dong thai ca hai mau 14 & dinh va la ¢ than
déu cho kha nang khang oxy hoa cao hon rat nhiéu
cay nhu cdy huynh anh, vi tdo, 1a dau tdm,... (Huynh

Duy Phuc, 2020; Tran Pham Tué Hung va ctv., 2014;
Vrianty, et al., 2019). Hoat tinh khang oxy héa cua
cac cao chiét l1a cay Dtia con dugc danh gia qua kha
ndng khti ion Cu** két qua dugc trinh bay & bang 3.

Bang 2. Phuong trinh hoi quy tuyén tinh, hé s6 tuong quan va chi s6 IC,_|

ctia cao chiét 1a va acid ascorbic tht nghiém bang phuong phép bat géc tu do DPPH

Mau Lan lap Phuong trinh R? ICi(:L()p g/ Gi{}gi {;;;Lglf)l nh

1 y =0,1915x + 42,126 0,9567 41,117

LD 2 y=0,1911x + 42,225 0,9813 40,685 41,13 +£0,46°
3 y = 0,1904x + 42,080 0,9751 41,596
1 y = 0,0744x + 36,395 0,9702 182,863

LT 2 y =0,0779x + 35,101 0,9684 191,258 189,65 + 6,15*
3 y =0,0773x + 34,934 0,9644 194,838
1 y =0,4201x + 23,853 0,9702 62,239

Acid ascorbic 2 y = 0,4091x + 24,297 0,9684 62,828 62,41 + 0,36°
3 y = 0,4146x + 23,807 0,9644 63,176

Ghi chii: *Phuong trinh dudng chudn, hé so tuong quan (R°) gid tri IC,, da duoc tinh todn, gid tri trung binh IC_
da xii ly thong ké, cdc so trung binh theo sau béi mot chii cdi khdc nhau thi khdc biét c6 y nghia thong ké ¢ miic 0,05%.

Két qua khti ion Cu2+ cho thiy, mau la & dinh c6
kha nang khang oxy héa cao hon mau 14 & than dong
thoi ca hai mau déu c6 kha ning khang oxy héa thap
hon mau d6i chiing 1a acid ascorbic. Mau la ¢ dinh

va la 6 than cay Duda cé kha nang khti ion Cu’* thap
hon so véi cao tho cling nhu cac cao phan doan cua
la cay Binh bat nuéc (Tang Hoang Ty, 2020).

Bang 3. Phuong trinh héi quy tuyén tinh, hé s6 tuong quan va chi s6 IC,_|

ctia cao chiét 1a va acid ascorbic thtt nghiém bang phuong phép khu ion Cu*

Mau Lan lap Phuong trinh R? 150 Gid tri trung binh
(ug/mL) IC,, (ug/mL)

1 y =0,0980x + 9,122 0,9727 417,124

Lb 2 y =0,0963x + 9,842 0,9744 417,006 416,97+ 0,17°
3 y =0,0932x + 11,155 0,9767 416,792
1 y =0,0519x + 11,510 0,9888 741,619

LT 2 y =0,0508x + 12,673 0,9909 734,784 739,88 + 4,48°
3 y =0,0515x + 11,724 0,9876 743,223
1 y =0,1730x + 2,5806 0,9637 274,101

Acid ascorbic 2 y =0,1960x - 2,2107 0,9878 266,381 263,37+ 12,85¢
3 y =0,1570x + 10,887 0,9746 249,127

Ghi chii: *Phuong trinh dudng chudn, hé s6 tuong quan (R®) gid tri IC_, da duodc tinh todn, gid tri trung binh IC_
da xir ly thong ké, cdc s6 trung binh theo sau b6i mot chit cdi khdc nhau thi khdc biét ¢6 y nghia thong ké & miic 0,05%.

3.3. Két qua tic ché tyrosinase ctia cao la 6 dinh va
la ¢ than cay Dia

Khi tiép xuc truc tiép v6i anh sang mit troi dan
dén viéc lam gia tang sy hinh thanh goc tu do va
hoat d¢ tyrosinase hinh thanh melanin la nguyén
nhan gy ra cac bénh nhu: r6i loan sic t6 da, ung thu
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da, lao hda cling nhu mat tri nhé. Két qua cho thay,
mau la ¢ dinh c6 kha nang tic ché tyrosinase cao hon
mau 14 ¢ than nhung ca hai mau la cay Dtia déu cho
két qua tc ché tyrosinase thap hon so véi acid kojic
(Hinh 2).
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Gid tri ICs0cta cao la o dinh va la &
than so vai acid kojic

500

._é 219.72

E'i 138.3

= 9.22

s . B e

}%ﬂ IC50 (e ché tyrosinase 50%)

=2 B M3&u Ldthan ®MAEu Ld dinh  ® Kojic acid

Hinh 2. Biéu d6 vé su tic ché so sanh hoat dong
cuia tyrosinase cua cao 14 Dua vung Tac Cau,
Kién Giang v6i mau déi ching acid kojic

Két qua khao sat kha ndng tic ché tyrosinase ctia
cao LD va LT thé hién qua gia trji IC_ (ndng do, cao
chiét tc ché 50% hoat dong ctia tyrosinase) ctia cao
chiét & mau 14 ¢ dinh va la & than so véi Acid kojic
dugc thé hién qua bang 4.

Bang 4. Kha nang tic ché tyrosinase
ctia cao la Dia Téc Cau, Kién Giang

Tén nghiém thiic IC,  tic ché tyrosinase
(ng/mL)
Lb 138,30 + 14,66
LT 219,72 + 16,85*
Acid kojic 9,22 +£0,74¢

Chu y: Gid tri IC_ la gid tri trung binh cua 3 ldn ldp
lai. O méi nghiém thiic, cdc s6 c6 it nhdt mot chit cdi theo
sau thi khdc biét khong cé y nghia véi miic y nghia 1%
qua kiém dinh Tukey.

Huynh Duy Phuc (2020) da nghién ctiu kha ndng
tic ché tyrosinase ti cac phan doan cao chiét tu vi
tdo H. Pluvialis két qua thu dugc & cao phan doan
0 4 c6 kha nang tic ché tyrosinase cao nhat véi gia
tri IC, 1a 215,67 pg/mL. Vrianty va cong tic vién
(2019), da nghién ctiu kha nang tic ché tyrosinase
trén 14 & dinh cay Dtia & nudc Indonesia, két qua &
néng do 100 pg/mL tc ché 60,52% hoat dong cua
tyrosinase.

IV. KET LUAN

Cao chiét la & than va la ¢ dinh cay Dta Tac Céu,
Kién Giang déu c6 kha nang khang oxy hda va tc
ché tyrosinase cao. Ham lugng polyphenol tong &
cac nghiém thtc cao chiét LD dat 290,285 + 0,286
mg GAE/g, nghiém thtc LT dat 198,952 + 1,649 mg
GAE/g.
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Investigation of antioxidant activity and tyrosinase inhibition
of methanol extract from pineapple leaves at Tac Cau, Kien Giang province

Nguyen Thi Thu Hau, Tran Nhan Dung, Nguyen Minh Chon,
Nguyen Duc Do, Huynh Van Ba, Vo Thi Yen Linh,
Le Thi Thu Doan, Nguyen Thi Truc Anh
Abstract

Study of extraction efficiency of Pineapple leaves was carried out in methanol solution 99%; the mixing ratio between
samples (top leaf sample (LD) and leaf in stem (LT)) with solution was 1 : 4, combined with ultrasonic wave of
120 W for 72 hours. Then carried out liquid - liquid methanol extraction of pineapple top leaves by following
solutions : hexane : chloroform : butanol. The results showed that the total polyphenol content of treatment LD
was (290.285 + 0.286 mg/g) higher than that of LT treatment (198.952 + 1.649 mg/g). The antioxidant activity of
DPPH, deionized Cu** treatments of LD was (41.13 ug/mL, 416.97 ug/mL) higher than that of LT (189.65 pg/mL and
739 pg/mL). The results of the study showed that the pineapple by-products from pineapple leaves with antioxidant
activity and tyrosinase inhibition can be used as a potential source of raw materials in the pharmaceutical and

cosmetic production.

Keywords: Pineapple (Ananas comosus), extract, antioxidant activity, polyphenol, tyrosinase
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PHAN LAP VA KHAO SAT KHA NANG DOI KHANG CUA Trichoderma sp.
LEN SU SINH TRUONG VA PHAT TRIEN CUA MOT SO VI NAM
GAY BENH TREN QUA DAU TAY TRONG PIEU KIEN IN VITRO
Vo Hoai Hiéu!, Tran Kim Diép', Nguyén Hong Minh? Dinh Ngoc Mai?,
Phan Ngoc Diém Quynh!, H6 S§ Quang', Nguyén Thi Tam!, Nguyén V6 Duy Tuan'

TOM TAT

Chin chung Trichoderma sp. dugc phan lap tii cac mau dat canh tac dau tay tai Tp. Pa Lat ¢4 hinh thai ddc trung
va kha ning d6i khang, tic ché su sinh trudng va phat trién d6i véi ndm ky sinh giy bénh trén qua dau tay trong diéu
kién in -vitro. Trong d6: Chting Tril d6i khang tot nhét véi Botrytis sp. (68,78%), Fusarium sp. (86,82%) va Mucor
sp. (70,20%); Chting Tri2, Tri3 lan lugt d6i khang t6t nhét véi Rhizopus sp. (62,12%) va Penicillium sp. (79,30%);
Chuing Tri4 d6i khang tot nhat véi Aspergillus sp. (93,89%) va Colletotrichum sp. (93,39%). Két qua khao sat bon
chung Trichoderma sp. nay cho thdy ty 1é ndy mam cao, t6c d¢ phat trién hé sgi nhanh trén moéi truong YM-Agar va
déu co hoat tinh enzyme chitinase.

Tu khéa: Diu tay, d6i khang, Trichoderma sp., vi nAm gay bénh

1. DAT VAN DE chuyén va bao quan, loai qua mong nay dé dang xuat

Dau tay 1a mot loai ndng san dic thu tai Pa Lat, hién cdc t6n thuong vét Iy, tao diéu kién thuan lgi
mang lai hiéu qua kinh t€ cao do ham lugng chat  cho mot s6 loai vi ndm ky sinh xam nhép, tén cong
dinh dudng phong phu va huong vi dic trung. Tuy gy hién tugng théi qud, lam gidm nidng sudt va chat
nhién, trong qué trinh canh téc, thu hoach, vin  lugng (Husaini and Neri, 2017). D€ khic phuc hién

'Truong Dai hoc Yersin Pa Lat; > Trudng Dai hoc Phenikaa
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