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NGHIEN CUU KHA NANG PHAN GIAI MQT SO HOP CHAT HU'U CO
VA PHAN HUY BA BIA CUA BON CHUNG NAM TRICHODERMA

NGUYEN THI THU THUY, HOANG THI KIM HONG
Truong Dai hoc Khoa hoc, Dai hoc Hué

Trong thoi diém hién nay, phuong phap xir ly tiét kiém chi phi va c6 hiéu qua nhat dbi voi
cac loai rac thai hitu co trong cac nganh thyc pham noi chung va cac phé pham trong nganh san
XUat nude udng 1én men noi riéng nhu cac loai bia, thi phuong phap xtr 1y nho vi sinh vat to ra
1a t6i wu. Bén canh viéc xtr 1y duoc 6 nhiém thi cac san pham sau khi xir 1y bang phuong phap
nay ciing co thé str dung 1am thirc an cho gia stc hay lam phén bon. Mot trong nhimg ('101 tuong
vi sinh \at dugc dung trong phwong phéap xir Iy ndi trén 12 nam mdc hay con goi 12 ndm soi.
Loai nim nay co kha nang phat trién rat nhanh trén nhiéu ngudn hitu co khac nhau khi gap khi
hau néng am, tuy nhién trong ty nhién nam méc phan b rong rai va tham gia tich cyc vao vong
tudn hoan vat chat, nhat 1a qué trinh phan giai chat hiru co va hinh thanh chat mun. N6 1a mét
dbi tuong vi sinh vét c6 stc song manh, cd thé chiu duoc nhimg diéu kién séng khac nghiét nhu
pH thip, nhiét do cao...va c6 kha ning séng duoc trén nhiéu loai méi trudng séng khac nhau.
Trong nghién cru nay, ching toi sir dung cac chung ndm méc Trichoderma d4 dugc phan lap &
Vién Tai nguyén Moi truong va Cong nghé Sinh hoc — Pai hoc Hué. Céc ching nay c6 kha
nang phan gai cellulose manh déng thoi c6 kha niang san sinh ra cac cht khang sinh nhu
glyotoxin (dugc tao thanh boi nam Trichoderma viride), Chat khang sinh nay c6 thé tc ché sy
sinh truong ctia nhiéu loai vi khuan va nim gay hai ¢ ciy trong.

I. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

1. Nguyén lgu nghién ctru: Bdn ching nam mdc Trichoderma ky hiéu: TO1, T16, T28,
T42 dupc nhan tr Vién Tai nguyén Moi truong va Cong I}ghé Sinh hoc — Pai hoc Hué. Poi
tuong thtr nghiém: ba bia dugc lay tir nha méay bia Huda Hué.

2. Phwong phap nghién ciru

+ Phuong phdp nhdn ging nam méc: St dung méi truong Czapeck ddc va dich thé dé
nhan giong 4 ching nam Trichoderma (Bang 1).

Bdng 1
Thanh phan méi treong Czapeck
Héa chat Nong dd sir dung (g/1) Héa chit Nong dé sir dung (g/1)
Glucose 20 NaNO; 3
FeSO, 0.01 H,O 1000 ml
Agar — agar 20 pH 6

Déi v6i moi truong Czapeck dic: ta nhan glong trong cac ong thach nghiéng bang cach
dung que ciy, cay chim gidng 1én mat thach. Di voi méi truong Czapeck dich thé ta t1en hanh
cho 50ml méi trdng vao cac binh tam gidc 100ml, sau d6 khir tring moi truong va tién hanh
phdi mot thé tich gidng bang nhau vao cac binh tam gidc réi dem nudi ciy lic trén may lic o toc
d6 120 vong/phut.

+ Xdc dnh mét s6 thanh phan cia ba bia truée va sau khi cho nam Trichoderma phdn
gidai: Ham lugng protein dugc xac dinh theo phuwong phap Lowry. Ham lugng tinh bt dugce xac
dinh theo phuong phap thuy phan bang acid. Ham lugng cellulose x4c dinh theo phuong phép can.
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+ Tién hanh xdc dinh kha nang phan giai tinh bot, protein, cellulose cua bon chiing ndm
moc Trichoderma theo nguyén tic: enzyme tac dong 1én co Chat trong moi truong thach, co chat
bi phan huy, d6 duc méi trudng bi giam va trd nén trong sudt. DO 16n cia vong phan giai phan
anh hoat do cta enzyme.

Két qua dugc xtr 1y bang phan mém Microsoft Excel 2003.

Il. KET QUA VA THAO LUAN

1. Kha niing phén giai tinh bt ciia bon chiing nim méc Trichoderma

Dé danh gia khd néng phan giai tinh bot cua bbn ching ndm mébc Trichoderma, ching toi
tién hanh nuéi cay lic bon ching nam méc Trichoderma trén moi truong Czapeck dich thé voi
nguon car‘pon la tinh bot trong 72 gio. Sau d6 thu dich loc va xac dinh hoat tinh cug enzyme
amylase bang phuong phap khucch tan trén thach. Vong phan giai dugc phat hién bang thuoc
nhudm Lugol. Két qua dugc trinh bay ¢ Bang 2.

Badng 2
Kich thuée vong phén giii tinh bt va sinh khéi kho ciia bén chiing nAm méc Trichoderma
Tén chiing Pwong kinh vong phin gidi (mm) Sinh khéi khé (mg/ml)
T01 Khong xac dinh 2,730+ 0,030
T16 7,751 0,25 2,183+ 0,027
T28 7,50+ 0,19 4,286 + 0,037
T42 Khoéng xac dinh 1,708+ 0,043

Qua két qua ¢ Bang 2 ta thiy hai chung nim méc TO1 va T42 ¢ hoat tinh amylase rat yeu
khong thé xac dinh dugc vong phén giai mdc du ¢ trong moi truong nudi ciy cac chung ny van
sinh trudng phat trién va tao dugc sinh khdi, trong d6 chung TO1 tao duge mot luong sinh khéi
kh& I6n 1a 2,73 mg/ml. Hai ching T16 va T28 c6 vong phan giai tinh bot nhung khong 16n.
Puong kinh vong phén giai 13 7,75mm dbi véi chung T16 va 7,5mm &i voi chung T28. Theo
két qua nghién ciru cia Pham Thi Huyén (2009), hai chung nam mée phan giai tinh byt manh la
MI12 va M23 ¢6 dwng kinh vong phan gidi tinh bt 1én dén 1525mm dbi véi chung M12 va
14,5mm dbi voi ching M23. Nhu vay, két qua phan giai tinh bt ciia 4 ching nam moc ma
chdng t6i nghién aru thap hon nhiéu. Nguyén nhan c6 1& 1a do dic tinh cia 4 chung ndm mdc
nay khong c6 kha ning tao nhiéu amylase.

2. Kha niing phén giai protein ciia bon chiing nim méc Trichoderma

Bang 3
Kich thwée vong phan gidi protein va sinh khoi khé ciia bén chiing nim méc Trichoderma
Tén chiing Puwong kinh vong phan gidi (mm) Sinh khéi khé (mg/ml)
T01 5,75+ 0,25 3,923+ 0,017
T16 10,25+ 0,25 7,220+ 0.020
T28 11,75+ 0,25 5,610+ 0,010
T42 13,50+ 0,50 6,510+ 0,290

Dé danh gia kha nang phén giai protein cua b6n chung nim mébc Trichoderma, ching toi
tién hanh nudi cdy lic boén chung nim mdc trén moi truong Czapeck trong d6 thay ngudn
nitrogen bang bot dau nanh trong 72 gid. Sau do thu dich loc va xac dinh hoat tinh cua enzyme
protease bing phuong phap khuéch tan trén thach. Vong phan gidi dugc phat hién bang thudc
nhudém Frazie. Két qua vé kha niang phan giai protein ciia bon chung ndm mdc Trichoderma
duoc trinh bay ¢ Bang 3. K&t qua thi nghiém ¢ Bang 3 cho thiy cac chung nim mbc
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Trichoderma déu c6 kha ning tich lity sinh khdi manh nhung hoat tinh enzyme protease hi c6
su chénh léch 16n.

Puong kinh vong phéan giai cua bon chung dao
dong trong khoang tur 5,75 dén 13,50 mm,
trong do ching T 42 c6 dwng kinh vong phan
giai 16n nhat dat 13,50 mm, tiép dén 1a ching
T28 (11,75 mm), cmg T16 (10,25 mm), va
nho nhét 1a ching TO1 (chi dat 5,75 mm). Theo
két qua so tuyén ctia Nguyén Thi Thanh Huyén
(2007), hai cfing vi khudn phan giai protein
duogc tuyén chon co kich thuéc vong phan giai
1a 21,5 mm &i v6i chung P38 va 25,5 mm dbi
Vvéi chung P66, thi kha nang phan giai protein

Hinh 1: Vong phan gisi gelatin ciia dich Cua cac chung ndm moc ma ching t61 nghién
enzyme thu tir nudi cdy lic chiing T42 trong  Cuu la yéu hon nhicu.

moi truong Czapeck pH

3. Khi ning phén giai cellulose ciia bon chiing nAm méc Trichoderma

Dé danh gia kha nang phan giai cellulose cua bdn ching nim méc Trichoderma, ching toi
tién hanh nuéi cdy lic bon chung ndm méc Trichoderma trén méi truyng Czapeck voi nguon
carbon la CMC trong 72 gi¢. Sau d6 thu dich loc va xéc dinh hoat tinh cta enzyme cellulase b ang
phuong phap khu &ch tan trén thach. Vong phan giai dugc phat hién bang thuc nhudém Lugol. Két qua
vé kha ning phan giai cellulose ctia bon ching nim médc Trichoderma dugc trinh bay & bang 4.

Bdng 4
Kich thwr 6c vong phén giai cellulose va sinh khdi khé ciia bén chiing nAm méc Trichoderma
Tén chiing Pudng kinh vong phin gidi (mm) Sinh khéi khé (mg/ml)
T01 12,67+0,33 0,083+ 0,002
T16 10,75+ 0,63 0,150 £ 0,024
T28 11,13+ 0,52 0,340+ 0,018
T42 10,05+ 0,65 0,026 + 0,001

Két qua trinh bay ¢ Bang 4 cho thdy, ca bbn
ching nim mdc Trichoderma déu co kha ning
phan gai cellulose kha manh va tuong tuong
nhau, tuy nhiénustich liiy sinh khéi cua cac
chung nam trong méi trudng véi co chit cellulose
khé thap. Trong bdn chiing thi chiung TO1 ¢ hoat
tinh phan gii cellulose 16n nhat véi duong kinh
vong phan giii 1a 12,67 mm va sinh khdi kho dat
0,083 mg/ml; chng T42 c¢6 duong kinh vong
phan giai nho nhat (10,05 mm) vé6i sinh khdi kho
dat 0,026 mg/ml; ching T16 c¢6 duong kinh vong

Hinh 2: Vong phangi  4i CMC ciia dich enzyme phén giai dat 10,75 mm va ching T28 c6 duong
thu t ir nudi cy lic chung TO1 trong mdi trudng  kinh vong phan giai 1a 11,13 mm.
Czapeck v 6i nguon nitrogera urea

Theo Nguyen‘Thl Kim Tram (2007), hai ching xa khudn X62 va X73 c¢6 dwong kinh vong
phan giai CMC lan lugce 1a: 23mm va 24,5mm, thi két qua thu dugc ctia ching t6i la thap hon
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nhiéu. Qua 3 bang két qua dugc trinh bay ¢ trén ta thdy ring cac ching ndm méc ching toi
nghién ctru c6 hoat tinh cellulase va protease troi hon so vdi hoat tinh amylase. Do d6 ching toi
tién hanh chon chung c6 hoat tinh protease manh 1a chung T42 va chung c6 hoat tinh cellulase
manh 1a chung TO1 dé tién hanh cac nghién ctru tiép theo.

4. Kt qua thir nghiém khi ning phan hiy bi bia cia hai ching nim méc
Trichoderma

Pé thir nghiém kha nang phan giai ba bia cua chung ndim méc TO1 va T42, ching toi tién
hanh phdi tron hai ching nay vai b bia ¢ cdc ty 1¢ khac nhau. Sau 3 ngay cho phdi tron s€ tlen
hanh x4c dinh kha ning phan giai mot sé thanh phan c6 trong bi bia ciia hai chung nim mdc
bang cach xac dinh ham luong cua tinh bdt, protein, cellulase c¢6 trong ba bia trudc va sau khi
phdi tron. Trude khi phdi tron ching t6i tién hanh nhan gidng hai ching TO1 va T42 trong moi
truong Czapeck dich thé ¢ diéu kién toi wu da tim ra ¢ trén d6i véi hai chung. B4 bia dwogc xir Iy
trurde khi phdi tron bang cach phoi khé sau d6 didu chinh vé d6 pH thich hop cho mdi chung nim rdi
dem hép ¢ ndi hap ap lyc & latm trong 20 phut. Két qua thir nghiém phén hily b bia cta hai ching
nim méc TO1 va T42 dugc trinh bay & bang 5.

Bang 5

Két qua thir nghiém kha ning phin giai mdt s6 hgp chit hiru co c6 trong ba bia cia
hai ching nam moéc T01 va T42

. Higu suit 5 Hiéu suit
x Ham lugng . Ham lugng .
au Ham lugng phan giai phan giai
X ke (%) 0 (%) 0
trong méu déi (%) (%)
Thanh chimg (%) Phéi tron TO1 (g/g ba bia) Ty | Phdi tron TO1 (g/g ba bia) Ty 1¢
phin I& phoi tron: 1/50 phoi tron: 1/100
Tinh bot 14,70+ 0,30 14,56 + 0,69 0,95 14,59 + 0,85 0,74
Protein 6,11 £0,03 5,95 +0,03 2,62 5,25 £ 0,05 14,10
Cellulose 19,43+ 0,59 18,53+ 0,08 4,63 18,90+ 0,15 2,72
Phdi tron T42 (g/g bi bia) Phdi tron T42 (g/g bi bia)
Ty 18 phdi tron: 1/50 Ty 18 phdi tron: 1/100
Tinh bot 14,70+ 0,30 14,54+ 0,95 1,09 14,57+ 0,84 0,88
Protein 6,11 £0,03 5,14+ 0,02 15,8 5,49+ 0,02 10,15
Cellulose 19,43+ 0,59 18,85+ 0,05 2,99 18,93+ 0,68 2,57

Két qua thu dugc & bang 5 cho thiy ca 2 ching TO1 va T42 déu c6 kha nang phan giai mot
s6 chét hitu co ¢ trong bi bia & cic mirc do khac nhau. Hiéu suit phan giai protein c6 trong b
bia ctia ching T42 manh hon ching TO1 & ty 1& phdi tron 1/50, nhung & ty 18 phdi tron 1/100 thi
hoat tinh phan giai protein ctia ching TO1 lai 16n hon chung T42. Nguyén nhan c6 thé 1a do & ty
1& phéi tron nay ham luong protein c6 trong bi bia thich hop cho sy tong hop enzyme protease &
ching TO1 hon so véi ching T42. O ty 1& phdi tron 1/50 hi¢u suat phan giai protein cia ching
T42 dat 15,8 %. D6i véi hidu suat phan giai cellulose thi ching TO1 lai manh hon ching T42 &
ca hai ty 18 phdi tron. O ty 18 phéi tron 1/50 hiéu suat phan giai cellulose cua chung TO1 dat 4,63
%, con & ty 1¢ phdi tron 1/100 hidu suat phan giai cellulose ctia chung TO1 chi dat 2,72 %. Kha
ning phan giai cellulose ¢ trong ba bia cua hai ching nay khong khac nhau nhiéu. Nguyén nhan
1a do ca hai chung nay déu 1 nhiing ching da duoc phan 1ap va tuyén chon cho muc dich phan
giai cellulose, nén day la nhitng chung kha manh va cé hoat tinh cellulase twvong duong nhau.
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Hiéu suét phan giai tinh bot cta ca hai chung déu thap hon so v6i hiéu suat phan giai protein va
cellulose. Piéu nay 1a d& hiéu boi ngay nhitng nghién ctru ban dau cua ching t6i déu cho thay
nhitng ching ndm méc ma chung t6i nghién ctru 14 nhitng chung c6 hoat tinh amylase khong
I16n. Trong 2 chung thi chiing T42 phan giai tinh bot manh hon so véi chung TO1 nhung khong
nhiéu. O ty 1¢ phdi tron 1/50 higu suat phan giai tinh bot ctia chung T42 dat 1,09 %, con & ty 18
phdi tron 1/100 hiéu suit phan giai tinh bot ciia T42 dat 0,88 % so v6i ddi chimng.

I1l. KET LUAN

Tir két qua nghién ctru & trén chiing t6i rat ra mot so két luan nhu sau: Bon ching nAm méc
TO1, T16, T28, T42 cb hat tinh protease va cellulase troi hon so véi hoat tinh amylase. Nudi
ciy chung T42 trong méi trudng Czapeck, bd sung tinh bot, cao thit, pH 6,5 va thoi gian nudi
céy liac 72 gid chung T42 c6 hoat tinh protease manh nhit. Nudi cdy ching TO1 trong mdi
truong Czapeck dich thé, b6 sung CMC, urea, pH 7 va thoi gian nuéi cdy lac 1a 72 gio thi ching
TO1 c6 haat tinh cellulase manh nhat. Thir nghiém kha ning phan hay ba bia caa 2 ching T01
va T42 cho Kt qua: hiéu suét phan giai protein va cellulose 16n hon so voi hiu suét phan giai
tinh bot. Hidu suat phan giai tinh bot cua chung T42 & ty 18 phdi tron 1/50 dat 1,09 %, hiéu suit
phan giai protein ctia chung T42 & ty 1& phéi tron 1/50 13 15,8% va hiéu suat phéan giai cellulose
ctia chung TO1 & ty 18 phdi tron 1/50 14 4,63 %.
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STUDY ON THE CAPACITY OF SUBDIVIDING THE ORGANIC
COMPOUNDS AND OF DECOMPOSING BEER RESIDUE OF FOUR YEAST
STRAINS OF TRICHODERMA

NGUYEN THI THU THUY, HOANG THI KIM HONG
SUMMARY

Residue beer is a waste product of beer industry and up to now it has been used as animal
food. However, in some cases if the beer residue is not timely consumed, it can decomposed,
causing the environmental pollution. Therefore, it is necessary to apply the new methods to
decompose the excessive beer residue for protecting the environment. In this paper, we report
the obtained results from the study on the capacity of subdividing the organic compounds and
evaluate the decomposition of beer residue with four years strains of Trichoderma. The purpose
of this study is to determine the capacity of subdividing the organic compounds in beer residue
such as starch, protein, cellulose and try to evaluate the decomposition of beer residue by using
four years strains of Trichoderma. We will further study the application of beer residue which is
treated using four years strains of Trichoderma as fertilizer for crops or as biological pesticide.
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