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Nghién cifu sing loc edc ching nam Trichoderma phan 14p tir dat trong nghé vang
(Curcuma longa) tai Hung Yén trong xir Iy ba thdi sau che bién nghé vang
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Tom tat:

Tinh hinh trong va ché bién nghé vang (Curcuma longa) dang ngay cang dwg'c m¢ rong, kéo theo do 1a lwgng lon phu
pham ba nghé vang chua dwge xir Iy gy 6 nhiém méi truong nghiém trong. Nam Trichoderma dwoc coi la nguén
vi sinh vt xir ly phu pham nong nghlep hiéu qua do c6 kha nang sinh tong hop nhiéu loai enzym ngoai bao cao.
Trong nghién ciru nay, 15 chiung nam 7Trichoderma dwgc phan lap tir dat trong nghé vang tai tinh Huwng Yén, trong
d6 tuyén chon dwoc 4 chiing nAm HYT11, HYT12, HYT13 va HYT14 c6 kha niing sinh tong hop cellulase, amylase
va protease cao. Dura trén cac diic diém hinh thai dic trung va trinh tu gen viing ITS rDNA, 3 chiing nam HYT11,
HYT12, HYT13 dwgc xac dinh thudc loai Trichoderma asperellum, con HYT14 thudc loai Trichoderma harzianum.
Ca 4 ching nim nay déu c6 kha nang sinh tredéng va hinh thanh bao tir trén co chit ba nghé vang Dong thoi,
nghién ctru ciing xac dinh dwoc diéu kién thich hop cho sy hinh thanh bao ti cia 4 chiing nim, bao gom méi trweong
dinh dudng chira dich chiét khoai tiy (200 g/I) bo sung 2% glucose, 1% pepton, 2% agar, nudi 7 ngay & 30°C. Nhuwr
viy, nghién ciru di tuyén chon dwoc 4 chiing nim Trichoderma HYT11, HYT12, HYT13 va HYT14 c6 tiém niing g

dung trong xir Iy b thai sau ché bién ngh¢ vang.

Tir khéa: amylase, ba nghé vang, cellulase, Curcuma longa, protease, Trichoderma.

Chi s6 phén loai: 4.6

Cay ngh¢ vang thudc ho gimg (Zingiberaceae), dugc trong &
nhiéu quéc gia khac nhau nhu Trung Qudc, An D9, Indonesia, Viét
Nam... c¢6 cong dung lam gia vi va nguyén liéu cho nganh dugc.
bic biét, cu ngh¢ vang dugc coi la nguon nguyén liéu chu yéu cho
san xuat curcumin - hoat chét c6 nhiéu tmg dung trong y hoc nhu
khang ung thu, tac dung diéu tri voi cic bénh tw mién, than kinh,
tim mach, tiéu duong [1]. Chinh vi vay, nhimg nim gan day dién
tich tréng nghé vang lién tuc dugc md rong. Tai Viét Nam, cay nghé
vang dugc trong tai nhiéu tinh nhu Yén Bai, Dak Lik, Hung Yén. ..
Tai Hung Yén, cdy nghé vang dugc quy hoach trong nhiéu tai huyén
Khodi Chau véi dién tich trong nghé vang khoang 300 ha, san luong
hang nam trén 9.000 thn cu, tap trung ¢ cac xa nhu Chi Tan, T
Dan... Viéc phat trién cac ving trong ngh¢ vang da hinh thanh nén
cac vung nguyén li¢u gin lién voi ché bién va tiéu thy. Tuy nhién,
viéc ché bién nghé vang chu yéu dién ra tai céc co s¢ thu mua nho
voi hoat dong chinh la thu mua, so ché, nghién cu dé thu tinh bot
ngh¢ vang va curcumin. Ct nghé vang chtra khoang 6,3% protein,
5,1% chét béo, 3,5% khodng, 69,4% carbohydrat... Phy pham trong
qué trinh san xudt tinh bt nghé vang va curcumin thai ra rét 16n, dic
biét 1a ba ngh¢ vang. Nguon phy phim ba thai nay chira thanh phan
chi yéu cellulose, tinh bot [2], chung la nguy co' gdy 6 nhiém moi
trrong cao néu ngudn bi thai nay khong duogc xi ly.

~ Viéc img dung vi sinh vat xir Iy cac ngudn phy pham trong ché
bién va san xudt nong nghiép thanh phan hiru co vi sinh la bién
phap hiéu qua, khong nhiing tao ra nguon phan bon chat lugng cao
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ma con giai quyét duoc vén dé du thira nguon phu pham gay 6
nhiém moi truong. Nhidu loai vi ndm da dugc nghién ctu sir dung
vao viéc phan giai cac chat hitu co lam phan bon, trong d6 chi nim
Trichoderma dwgc danh gia 1a mot chi nim an toan va ¢6 kha ning
sinh tong hop nhiéu loai enzym ngoai bao phan giai chat hitu co
nhu cellulase, amylase, protease [3-5]. Nhiéu nghién ctru di tién
hanh phén lap, tuyén chon cac ching nim Trichoderma cé hoat tinh
sinh enzym ngoai bao cao ding cho phén giai cac loai phy phim
nhu rom ra, ba thai trong ndm 1am phan bén [6, 7]. Ngudn phan bon
tao ra da dugc chung minh c6 hi¢u qua t6t khi bon cho giéng Pau
xanh 208 [6], hiéu qua cao khi bon cho rau v6i ning suét rau ting
20,34%, dac biét la ty 1¢ sdu bénh giam 15% [7]. Hon nira, day la
chi ndm c6 hoat tinh d6i khang véi mot s ndm gdy bénh ciing nhu
kich thich sinh truong ¢ cay trong [8].

Viéc tng dung cac ching ndm Trichoderma trong xir Iy ba thai
sau ché bién nghé vang chua c6 nhiéu nghién ciru d& cap. Trong cii
nghé vang chira nhiéu curcumin va tinh dau dan toi phan b thai sau
ché bién s& chira mot lugng nhét dinh céc thanh phan nay. Curcumin
va tinh diu nghé vang 14 cac thanh phan co hoat tinh khang khuén
va khang ndm manh [9, 10], do d6, diéu kién dau tién can c6 ddi v6i
cac chung vi sinh vat dung cho xur Iy ba ngh¢ vang la phai c6 kha
ning sinh truong manh trén ngudn ba thai nay. Hon nita, muc dich
ctia viéc tuyén chon cac chung nam Trichoderma 1a ding cho xir Iy
ba nghé¢ Vang lam phéan bon st dung cho chinh cdy nghé vang tai
cac ving trong nghé Vang chuyen canh, vi vay dbi twong ding dé
phan lap cac chung nim 13 cac mau dét ving ré ciy nghé vang khoe
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Abstract:

The cultivation and processing of turmeric are
developing, resulting in a large amount of turmeric waste
causing serious environmental pollution. 7richoderma
fungi are potential microbial sources for agricultural
waste treatment thanks to their ability to synthesise
several extracellular enzymes. In this study, 15 strains of
Trichoderma were isolated from turmeric-growing soil
in Hung Yen province. Among them, 4 strains, which
were named HYT11, HYT12, HYT13, and HYT14, were
found to have a high potential for synthesising cellulase,
amylase, and protease enzymes. Based on morphological
characteristics and ITS rDNA sequence analysis, 3
strains (HYT11, HYT12, and HYT13) were identified
as Trichoderma asperellum and the strain HYT14
was identified as 7Trichoderma harzianum. All four
strains showed the ability to grow and form conidia on
turmeric waste. The study also determined the optimal
conditions for the conidia formation of these strains,
including a nutrient medium containing potato extract
(200 g/1) supplemented with 2% glucose, 1% peptone,
and 2% agar, and the cultivation of 7 days at 30°C. In
summary, the research has selected four 7richoderma
strains, HYT11, HYT12, HYT13, and HYT14, which
are promising for application in treating turmeric waste.

Keywords: amylase, cellulase, Curcuma longa, protease,
Trichoderma, turmeric waste.

Classification number: 4.6
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manh. Déy 1a nghién ctru khi méi voi cac két qua budce dau danh
gia dugc tiem nang Gng dung cac chung nam Trichoderma phan lap
tr dat trong nghé vang trong xu 1y ba thai sau ché bién ngh¢ vang.

Vat liéu va phuong phap nghién ciu

Vit ligu

Céc mau dat ving 1é cdy nghé vang sinh truong tot duoc thu
thap str dung cho phan 18p cac ching nam 7richoderma. Cac mau

duoc b{élo quén trong tui nilor} sach. Sau khi thu thap, mau dugc dua
ngay vé phong thi nghiém dé phan 1ap.

Mau ba nghé vang duoc thu thap tai mot 36 co s& ché bién tinh
bot ngh¢ vang. Mau dugc bao quan trong thi nilon sach va luu giir
¢ 4°C.

Cac m?lru dét va ba nghé vang dugc thu thap tai ving chuyén
canh va ché bién ngh¢ Vélng}’)r xa Chi Tan, }}uyén Khoai Chau, tinh
Hung Yén. Thoi gian thu mau tr thang 1 dén thang 6/2022.

Phén ldp va xdic dinh dgc diém hinh thdi cdc chiing nim
Trichoderma

Céc méu dat thu thap dugc tién hanh pha lodng & cac nong do
tir 10 dén 10°bang nudc cat da khur tring. Cdy trai cac mau da pha
lodng trén méi truong PDA c6 b6 sung khang sinh chloramphenicol
(100 pg/ml) dé e ché vi khuan. Céc dia duoc nudi & 28°C trong
3-5 ngdy dé thu nhan céc khuan lac nim riéng r&. Céc khuan lac
¢ cac dac trung nhu soi nAm mau trémg, bao tir ¢ mau xanh hodc
xanh vang dugc tach riéng, nudi cdy thuan khlet va gilr trong bng
nghi¢ém thach nghleng PDA. Hinh thai hé soi ndm va cudng sinh
bao tir ciia mdi ching nim duogc xéc dinh bang cach nudi ciy truc
tiép mdi ching nim trén bé mit tidu ban hién vi vo tring c6 chira
san moi truong PDA trong 2-3 ngay & 28°C va quan sat dudi kinh
hién vi [11].

Thu béo tir nim

Céc ching ndm Trichoderma dugc nudi cdy trén moi truong
PDA ¢ 25-28°C sau 3-5 ngay dé thu bao tir ndm. Quy trinh thu bao
tir ndm Trichoderma duoc tién hanh theo T.X. Vu va cs (2018) [11].
N6ng d6 cta dich bao tir dugc xac dinh bﬁng buéng dém Thoma.

Danh gid kha nang sinh cellulase, amylase va protease ciia
cdc chiing nam phan ldp

Céc ching ndm Trichoderma dugc tién hanh 1én men xép dé
thu dich enzym tho theo V.H. Vu va cs (2011) [12] c6 cai tién.
Moi truong 16n men xOp bao gdm: 5 g vo trau, 0,2% chat cam (g
(Carboxymethyl cellulose - CMC, tinh bot, sita gy) va bo sung 10
ml nude cit chira trong hop nhya hinh tru (650 ml va dwong kinh 9
cm) dugce khir tring. Mdi hop moéi truong duoce cdy 1 ml dich bao
tir nam (10° bao ti/ml) va tién hanh nudi ¢ 30°C. Sau 3 ngay nudi,
b6 sung 10 ml nude cat, lac déu va thu phan dich enzym tho. 50
ul dich enzym thé duoc nho vao giéng dd duc sin trén moéi trudng
thach chira 1% co chét twong tmg. Dia duoc u & nhiét do 4°C trong
4 giy dé dich enzym khuéch tan va u tiép 12 gio & 30°C. Str dung
dung dich Lugol dé hién vong phan giai ddi voi dich cellulase va
amylase tho [13].



Xac dinh hoat d¢ cellulase va amylase trong dich enzym tho
theo quy trinh ctia G.L. Miller (1959) [14], hoat d0 protease dugc
xac dinh theo M.L. Anson (1938) [15].

Dinh danh cdc chiing nim Trichoderma dwa trén trinh tw
ving ITS ciia rDNA

Céc ching ndm dugc tién hanh nuoi lac trong méi truong PDB
& 6 28-30°C trong 3 ngay dé thu hé soi nim ding cho tach chiét
DNA tdng s6. DNA tong s6 ciia céc ching nim dugc tach chiét theo
quy trinh cua V.T. Tran va cs (2017) [16]. Vung ITS rDNA dugc
khuéch dai tir miu DNA tong s6 mdi chung ndm bing phan tmg
PCR str dung cap mdi dic hiéu ITS1 (TCCGTAGGTGAACCTGC-
GG)/ITS4 (TCC TCCGCTTATTGATATGC) [17]. San pham PCR
duoc kiém tra béng cach dién di trén gel agarose 0,7%, sau d6 duoc
tinh sach bang bo kit tinh sach DNA cta Hang Promega (M§). Mau
DNA thu duoc sau tinh sach duoc tién hanh giai trinh tu tai Cong
ty 13 BASE (Singapore). Trinh tu gen sau khi giai duoc so sanh voi
co s6 dit lidu trén GenBank (NCBI). Phan mém MEGAG6 dugc sir
dung dé xdy dyng cy phét sinh loai [18].

Danh gia khd ndng sinh truong va hinh thanh bao tir ciia cdc
chiing nam Trichoderma trén nguon co chdt ba nghé vang

Thi nghlem duoc bb tri trong cac hop nhua co nap day, hinh try
(650 ml), moi hop chira 100 g moi trudng gdm bi nghé vang va 1%
ri duong, d9 am moi truong dat 80-85%. Cac hop chira moi truong
duoc chia 1am 2 16 thi nghiém, gom 16 khong khr tring va 16 khur
trung. Tién hanh cy 1 ml dich bao tir (10° bao tir/ml) mdi chung
ndm Trichoderma déu 1én bé mat mdi truong. Cac hop & 2 16 thi
nghiém duoc 1 & 30°C trong 10 ngay. Tién hanh quan st sy sinh
truong cua cac chung ndm & ca 2 16 thi nghi¢m, xac dinh mat do
bao tir ndm bang phuong phap pha loing méi truong sau 10 ngay
Ui va cdy trai trén méi truong TSM (mdi truong chon loc cho nam
Trichoderma) [19, 20]. Dong thoi trude khi cdy ndm, moi truong &
2 16 thi nghiém (khir tring va khong khir tring) duoc tién hanh xéc
dinh ham lugng curcuminoid va tinh diu. Ham luong curcuminoid
(26m céc loai curcumin I, IT, TIT) duoc xac dinh bang phuong phap
quang phd UV theo S. Revathy va cs (2016) [21]. Ham luong tinh
dau duoc xac dinh theo phuong phap chung cat 16i kéo hoi nudc
trén hé thong Clevenger [22].

Xdc dinh diéu kién nudi cdy thich hop cho sw hinh thanh bao
tie d6i véi cdc chiing ndm Trichoderma

Diéu kién nudi cay toi wu dbi voi mdi chung ndm Trichoderma
duoc xac dinh béng cach so sanh mat do bao tir nAm thu duoc cua
mdi ching nim ¢ céc diéu kién khéc nhau. 10 pl dich bao tir moi
ching ndm (10° bao tir/ml) dugc cdy vao giira dia moi truong (dia
petri ®9) va nudi & cic diéu kién thir nghiém, sau d6 bd sung 15
ml nudc cat da khir trung 1én mdi dia dé thu dich bao tir. Qua trinh
thu bao tir ndm Trichoderma duogc tién hanh theo quy trinh ctia T.X.
Vu va cs (2018) [11]. Mat d6 bao tir ndm duogc xac dinh bang céch
dém trén buong dém Thoma. Céc diéu kién ti wu bao gom: nguon
cacbon (mdi trudng PDA duoc thay thé ngudn cacbon (glucose) lan
lugt 1a sucrose, maltose, glucose, lactose va tinh bot v6i luong thay
thé 1a 2%, diéu kién nudi la 25°C trong 5 ngay); ham lugng nguon
cacbon 14 1, 2, 3 va 4%; ngudn nito 1a pepton, cao ndm men, bot
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dau twong v6i ham luong 1%; ham lugng nguon nito 1a 0,25, 0.5,
1 va 2%; nhiét d6 nudi cay 1a 25, 30 va 35°C; thoi gian nudi cdy 1a
5,7, 10 va 12 ngay.

Phwong phdp xiv Iy s6 liéu

i S6 liéu thi nghiém duge xu ly théng ké sinh hoc bﬁng phin
mém Excel 2016.

Két qua va ban luan

Phén ldp va tuyén chon cdc chiing nam Trichoderma sinh
cellulase, amylase va protease cao

Tur cdc mau dét thu thap, 15 chung nim c6 dic diém hinh thai
gidng voi nim Trichoderma di duoc phan Iap. Trén méi truong
thach PDA, sau 5 ngay & 28°C, h¢ s¢i cua cac chung nim da phat
trién thanh cac vong déng tam, lan phu toan b bé mit dia thach,
trén hé soi ndm hinh thanh bao tir mau xanh nhat toi dam (hinh 1).
Pay la cac dic diém dién hinh ctia chi ndm Trichoderma [23].

HYT2 HYT3

HYT1 HYT5

HYT4

HYT14 HYT15

Hinh 1. Hinh thai khuan lac cac chiing nam c6 dac diém hinh
thai gibng Trichoderma phan lap tir dat trdng nghé vang trén
moi trwong PDA.

Két qua xac dinh kich thudc vong phan giai co chit CMC va
hoat d6 cellulase cho thdy, 4 ching ndm Trichoderma HYTI11,
HYT12, HYT13 va HYT14 c6 kha nang sinh cellulase manh nhét
(hinh 2). Tuong tu, nghién ctru ndy ciing cho thiy, 3 ching ndm
Trichoderma HYT11, HYT12, HYTI3 c6 kha ning sinh tong
hop manh amylase va protease (hinh 3 va 4). Ndm Trichoderma
da dugc ching minh co kha ning sinh mot s enzym ngoai bao
cao nhu cellulase, amylase, protease [3-5]. Nghién ctru nay nham
tuyén chon céc ching nam Trichoderma xir 1y ngudn ba nghé vang
lam phéan bon hitu co vi sinh cho chinh cay ngh¢ vang. Do do, viéc
c6 dugce cac ching ndm Trichoderma ban dia tir dat ving ré cdy
ngh¢ vang la dinh huéng wu tién. Trong khi d6, cac nghién ctru
tuyén chon ching nim Trichoderma tir dat ving ré ciy nghé vang
¢6 kha nang sinh enzym ngoai bao cao chua dugc thyc hién. Vi
vy, v6i két qua nghién ctru dat duoc, 4 ching nim Trichoderma
HYTI11, HYT12, HYT13 va HYT14 dugc lya chon st dung cho
céc nghién ciu tiép theo.
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Hinh 2. Kha ning sinh cellulase cGa cac ching nam
Trichoderma phan lap tir dat trong nghé vang tai Hwng Yén.
(A) Vong phan gidi trén mdi trwedng chira 1% CMC; (B) Kich thudc
vong phan giai; (C) Hoat do cellulase.
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Hinh 3. Kha nang sinh amylase ctia cac chuing ndm Trichoderma
phan lap tir dat tréng nghé vang tai Hwng Yén. (A) Vong phan
giai trén méi trwong chira 1% tinh bot; (B) Kich thwdc vong phan
gidi; (C) Hoat d6 amylase.
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Hinh 4. Kha nidng sinh protease clia cac ching nam
Trichoderma phan lap tir dat trong nghé vang tai Hwng Yén.
(A) Vong phan giai trén méi trwdng chira 1% sira gay; (B) Kich
thwéc vong phan giai; (C) Hoat d6 protease.
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Dinh danh cdc ching nim HYTI1, HYTI12, HYTI3 va
HYTI14 dwa trén dic diem hinh thdi va trinh ty ving ITS rDNA

Dé dam bao d¢ chinh xéc t6i loai cho 4 ching nim HYTI1,
HYTI2, HYTI3 va HYT14 dung cho nghién ctru san xuat ché
pham vi sinh xir Iy ba thai nghé vang lam phan bon, 4 ching ndm
nay dugc dinh danh t6i loai dya vao cac dic diém vé hinh thai két
hop véi trinh ty ving ITS rDNA. Trinh tu ving ITS (gdm ITST,
5,8S rRNA, ITS2) dugce sir dung pho bién trong phan loai nam do
day 1a vang trinh ty c6 mue do bién doi cao khi so sanh giira cic
loai gan glii [24]. Trén moi truong PDA, h¢ s¢i cta 4 ching ndm
HYTI11, HYT12, HYTI13, HYT14 déu hinh thanh va phat trién
thanh cac vong déng tam, lan phu toan bd bé mit dia thach, trén
hé soi ndm hinh thanh bao tir mau xanh nhat t6i dam. Hé soi céc
ching ndm co céu tric phan nhanh, trén cudng sinh bao tir hinh
thanh céac bao t hinh chai déc trung cta chi ném Trichoderma [23]
(hinh 5A). DNA téng s6 ciia 4 chung ndm trén duoc tién hanh tich
chiét tr hé sgi ndm dung cho phan ung PCR khuéch dai trinh tu
ving ITS rDNA véi cip mdi dac hidu ITS1/ITS4. Két qua khuéch
dai ving ITS rDNA ciia 4 ching nim chi cho 1 bing DNA duy
nhat, ¢6 kich thuéc khoang hon 500 bp (hinh 5B). Két qua phan
tich cho thdy, 3 chung nim HYT11, HYTI2, HYTI3 thudc loai
T. asperellum, chung niAm HYT14 thudc loai T, harzianum véi do
tuong ddng vé trinh tu ITS rDNA 99-100% (hinh 5C). Theo cac
nghién ciru da cong bd [8, 23] va hudng dan s6 90/679/EWG cia
Cong dong chau Au vé an toan sinh hoc, 2 loai nim T. asperellum
va T. harzianum duogc xép vao muc do an toan cép 1, dugc su dung
cho san xuét ché pham sinh hoc ding cho cay trong.

(A) HYT11

HYT13

HYT14

HYT12

Trichoderma asperellum BFyAs2 (MT102261)
Trichoderma asperellum WZ-121 (MN872484)
Trichoderma strigosum DMC 787b (EU718074)
0 T00L Trichoderma atrovirde NBRC 101776 (NR 077207)
HYT14

Trichoderma harzianum SQ-10-18 (MT584872)
0 Trichoderma harzianum SF 128 (MT529404)
Trichoderma harziarum MNF-MAS-2 (MH633857)
52 — Penicillum chrysogenum CBS 306.48 (NR 077145)

Penicillum digitatum PVN1 (MF527231)
Aspergilus niger ATCC 201201 (KU729038)
] Aspergilus oryzae ATCC 42149 (KU729047)

0050

Hinh 5. Binh danh cac chung ndm Trichoderma dwa trén dic
diém hinh thai va trinh tw viing ITS rDNA. (A) Hinh thai hé soi,
cAu trac sinh bao t&r; (B) Két qua dién di kiém tra san phdm PCR
vung ITS rDNA; (C) Cay phat sinh chuiing loai dwa trén trinh tw ving
ITS rDNA, M: 1 kb DNA marker.

Kha ndng sinh truong va hinh thanh bao tir ciia cdc chiing
ndam Trichoderma trén nguon co chat ba nghé vang

Bén ching ndm tuyén chon T asperellum HYTI11, HYTI2,
HYTI13 va T. harzianum HYT14 14 nhimg ching nim c¢6 hoat tinh
sinh cac enzym ngoal bao cao nhu cellulase amylase, protease. Tuy
nhién, dé c6 thé {mg dung céc ching ndm nay trong xur Iy ba ngh¢
vang thi diéu kién dau tién can c6 1a cac chung ndm nay phai c6 kha

3



ning sinh truong trén ngudn co chit ba nghé vang. Trong nghién
ctru nay, 4 ching nam Trichoderma tuyén chon dugc danh gia kha
ning sinh truong va hinh thanh bao tir trén ngudn co chét b nghé
vang ¢6 bo sung 1% ri dudng. Ri dudng 1a thanh phan thuong dugc
bd sung vao cac cong thirc i céc loai phu pham lam phan bén nham
cung cap ngudn cacbon ban dau cho vi sinh vt phat trién, lugng
ri duong bd sung thuong 1a 1-5% [25, 26]. Két qua cho thay, ca 4
chung nédm déu c6 kha ning sinh truong trén moi trudng chira ba
ngh¢ vang chua khir tring, sau 10 ngay nudi cdy hé soi nam da
xuét hién trén bé bit méi truong (hinh 6A). Mat d6 bao tir trung
binh cta 4 chung ndm T, asperellum HYT11, HYT12, HYT13 va T,
harzianum HYT14 trén moi truong ba nghé vang khong khir tring
dat twong umg la 6x10°, 4,8x10°, 6,3x10°va 5,2x10° bao tw/g (hinh
6B). Hon nira, trén moi truong da khu trung, cac chung ndm sinh
truong rét manh, hé soi nam bao phu toan bg b& mit moi truong sau
10 ngay nuoi cy (hinh 6A). Mat d bao tir trung binh ctia 4 ching
ném thir nghiém trén moi truong ba nghé vang da khi tring sau 10
ngay dat twong (mg la 45x10°, 37x10¢, 47x10° va 38x10° bao tw/g.
Két qua nay bude dau cho thay, visc xur 1y nhiét (khu trung) ba
nghé vang s& tao diéu kién cho su phat trén ctia nam Trichoderma.
Péng thoi trong nghién ciru nay, cic miu moi truong bi nghé vang
(khong khir tring va khir tring) trude khi cdy nim da duoc xac dinh
ham lwong curcuminnoid va tinh dau, day 1a cac thanh phan c6 hoat
tinh khang khuan va khang nAm manh [8, 9]. Két qua phan tich cho
thiy, ham luong curcuminnoid trong mau khong khr tring va khur
tring khong c6 sw chénh 1éch nhidu, ham luong twong g 13 0,022
va 0,02%. Trong khi do, viéc khur trung mdi truong da lam bay hoi
hét tinh dau, cu thé trong moi truong chua khir tring luong tinh
dau dugc xac dinh 1a 0,5%, trong khi d6 méi truong ba nghé vang
khr tring tinh diu da khong con. Két qua nay co thé cho thiy, ba
ngh¢ vang neu duoc xir Iy nhiét thich hop thi tiém nang hiéu qua
xtr Iy bang ndm Trichoderma s& cao hon. Tuy nhién, van dé nay cn
duoc nghién ciru sdu hon dé xac dinh dugc phuong phap xu 1y nhiét
hiéu qua va phu hop voi thyc té. Véi két qua dat dugc cho thay, ca
4 chung T asperellum HYT11, HYT12, HYT13 va T. harzianum
HYT14 déu c6 tiém ning (g dung trong xir 1y b nghé vang.

(A)
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Khtr tring Khon
moi trudng

=z
o
o

BKhéng khir tring  BKh trung
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a
e}
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o

N
o

Mat do bao tir (10° bao tirlg)
> 8

11

YHT13 HYT14

YHT11 HYT12

Hinh 6. Kha ning sinh trwéng va hinh thanh bao tr cia cac ching nam
Trichoderma trén nguén co chét ba nghé vang. (A) Cac ching ndm sinh
trwdng trén ngudn co chét ba nghé vang; (B) Kha nang hinh thanh bao t& sau
10 ngay nudi cay.
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Diéu kign nudi cdy thich hop cho hinh thanh bao tir doi voi
cdc chiing nam Trichoderma

Mat do bao tr 1a thong s0 quan trong hang dau ddi véi viée san
xudt ché phdm nam Trichoderma. Trong khi do, m01 truong dinh
dudng, nhiét do, thoi gian nudi cay... 1a cac yeu t0 quan trong,
anh huong t61 kha nang hinh thanh bao tr 6 nam Trichoderma
[27]. Két qua nghién ciru cho thdy, cac chung nim Trichoderma
hinh thanh bao ti manh nhét trén moi truong v6i ngudn cacbon
1a 2% glucose, nguon nito 1a 1% pepton va nudi ¢ 30°C trong 7
ngay (hinh 7). O diéu kién nudi cdy thich hop véi méi truong gom
dich chiét khoai tay 200 g/1, glucose 2%, 1% pepton va agar 2%,
nudi ¢ 30°C trong 7 ngay, lugng bao tir thu dugc cua 4 ching T
asperellum HYT11, HYT12, HYT13 va T. harzianum HYT14 lan
luot 1a 220x106, 189x10°, 222x10°va 193x10° bao ti/ml. Cac diéu
kién nuoi céy nay s€ la co so khoa hoc quan trong dé thiét lap quy
trinh san xuét bao tir 4 ching nim trén & quy mo san xuat dé tao
ché pham xir 1y nguon ba thai sau ché bién nghé vang.
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Hinh 7. Anh hwéng clia mét sb diéu kién nudi cdy téi kha ning hinh thanh
bao tir cac ching ndm Trichoderma. (A) Ngudn cacbon; (B) Ham lwong
glucose; (C) Ngudn nito; (D) Ham lwong pepton; (E) Nhiét do; (F) Thoi gian.
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Keét luan

Tir cac mau dat trong nghé vang tai tinh Hung Yén da phéan lap
duoc 15 ching ndm Trichoderma, trong d6 4 ching nim HYTI11,
HYTI12, HYT13 va HYT14 c6 kha ning sinh tong hop cellulase,
amylase, protease cao. Dua trén cac ddc diém hinh thai va trinh
tu gen vung ITS rDNA, 3 chung ndm HYTI1, HYTI12, HYTI3
dugc xéac dinh thudc loai T. asperellum, chung ndm HYT14 thudc
loai T harzianum. Tét ca 4 chung ndm nay déu c6 kha ning
sinh truong va hinh thanh bao tir trén co chat bi nghé vang
trong diéu kién phong thi nghiém. Diéu kién thich hop cho sy
hinh thanh bao tir cia 4 chung nim Trichoderma bao gom, moi
truong dinh dudng chira dich chiét khoai tay (200 g/1) bd sung 2%
glucose, 1% pepton, 2% agar, nudi 7 ngay & 30°C. 4 ching nim
Trichoderma HYT11, HYT12, HYT13 va HYT14 c6 tiém ndng
ung dung trong xur ly ba ngh¢ vang.

LO1 CAM ON

Nghién ctru nay dugc thyc hién véi sy hd tro kinh phi tir nhiém
vu KH&CN cép tinh Hung Yén va su hd tro vé trang thiét bi cuia
Trung tam Sinh hoc Thuc nghiém, Vién Ung dung Cong nghé, BO
Khoa hoc va Cong ngh¢. Nhém tac gid xin tran trong cam on.
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