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Study on the use of bentonite fining agent for clarifying grape wine
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Pham Thi Thu, Le Van Long

Abstract
The grape varieties NH02-37 and NH02-97 have been selected as materials for processing red and white wine by the
Nha Ho Research Institute for Cotton and Agricultural Development. It is necessary to study a number of solutions
to stabilize the insoluble aggregates of the product in order to complete the production process of white and red
wines from these grape varieties and to ensure that the wine product has the most stable quality in circulation.
One of the solutions is the use of fining agent for clarifying grape wine after fermentation. The study has found out
the appropriate type, concentration and time consumption of the fining agent to shorten the time spent in wine
making. The results identified that Bentonite was most effective in absorbing proteins, polyphenols and making both
white and red wine clear, thus shortening the time and increasing adhesive strength for products. The Bentonite
concentration most suitable for red wine treatment was 1 g/L and for white wine was 0.6 g/L; the treating time of
wine was in 24 h.
Keywords: Fining agent, storage, red wine, white wine
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NGHIEN CUU KHA NANG PHAN GIAI HUU CO
VA KHOANG CHAT CUA CHE PHAM SINH HOC Trichoderma
TRONG QUA TRINH U PHAN CHUONG
Nguyén Vin Gidp', Nguyén Thi Thu Hién', Ding Thi Hong Phuong?

TOM TAT
Nghién ctiu nay dugc thyc hién nhim ddnh gia kha ning khodng hoa cdc chét thai ti chin nuoi gia sic, gia cAim
6 phoi tron véi ndm Trichoderma d€ san xudt phan hiu co. Két qua cho théy sau 90 ngay u, kha ning phén giai htiu
co va khodng chit trong hén hgp 0 & cic cong thiic déu 6n dinh. Céc cong thiic thi nghiém ¢ bd sung ché phim
Trichoderma spp. c6 mtic d6 khodng héa nhanh hon coéng thtic khong st dung Trichoderma spp. Cong thiic phdi

'"Truong Pai hoc Tan Trao; 2 Trung tim Nhiét d6i Viét - Nga, B6 Qudc Phong

81



Tap chi Khoa hoc va Céng nghé Néng nghiép Viét Nam - S6 04(125)/2021

tron 1,0 phan lon:1,0 phan ga + Trichoderma cho thdy kha nang phéan giai htiu co va khoang chit cao nhit va c6 ham
lugng dinh dudng cao nhét véi OC = 21,75 £ 0,15; Nts = 2,12%, Pts = 2,12%. Cac gia tri pH, d6 4m, mét do E. coli va
Coliform dat tiéu chudn phén hitu co. D€ san xudt phan hiiu co tit chat thai chan nudi (phén gia sdc, gia cdm), cdn
b8 sung thém ndm Trichoderma spp. vao hon hgp vat liéu  véi lugng diing 1 kg cho 1 tdn vat liéu . Chi phi dé san
xudt 1kg phan hiiu co tif chat thai chdn nudi vao khoang 2.450 déng/kg, gia thanh nay c6 thé thay dai tuy theo quy

mo va muc dau tu ctia cong nghé.

T khéa: Phan chudng, ph4n hiiu co phéan giai, ndm Trichoderma spp.

1. PAT VAN PE

Tuyén Quang v6i ddc thu ctia tinh mién ndi phia
Bic c6 nhiéu lgi thé d€ phat trién chan nuoi, mot s6
doanh nghiép 16n vé chin nuoi bo siia, gia sic, gia
cam nhu Vinamilk, Dabaco, TH... da va dang xiy
dung co s& chdan nuoi quy mo 16n tai Tuyén Quang.
Hon niia, thé manh ctia nong nghiép tinh Tuyén
Quang la c¢6 nhiéu viung chuyén canh ciy nong
nghiép quy mo 16n nhu cam, budi, lta ngo,... Do
vay, nhu ciu phan bon va ddc biét 1a phan bon hiu
co larat1én. Tan dung chat thai tu chan nuéi gia suc
gia cdm lam phan hitu co 1a giai phap phd bién va
dugc thuc hién tii lau. U phéan compost c6 nhiéu uu
diém trong xti ly chét thai, dé thuc hién va khd phd
bién. Cé nhiéu nhém vi sinh vat khdc nhau tham gia
vao qua trinh phén hay chat hitu co trong G phan
compost, trong d6 ndm Trichoderma c6 vai tré quan
trong trong viéc thic ddy nhanh qua trinh phén huy
chathtiu co. St dung ndm Trichoderma trong @ phan
compost dugc ting dung ngay cang réng rai & nhiéu
noi trén thé giéi va Viét Nam. Chinh vi vay, viéc
danh gia kha nang phan giai hiiu co va khoang chat
ctia ché phdm sinh hoc Trichoderma trong qua trinh

0 phan chudng cd y nghia thuc tién cao, nham déy
manh viéc ing dung ché phdm sinh hoc trong sin
xudt phan bon hiiu co tai Tuyén Quang.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu u phan

Phan gia stc, gia cam: Thu gom tai trang trai Ban
Mai, thanh phé Tuyén Quang. Rom: cit ngan khoang
20 cm. Ché phdm sinh hoc: Ndm Trichoderma spp.
do Vién Bdo vé Thuc vit cung cip. Lugng dung:
Dung 2 kg ché phdm cho 1 tdn nguyén liéu t.
2.2.Phuong phap nghién ciiu
2.2.1. Bé tri thi nghiém

- Ty 1é phéi tron: Mbi loai vat liéu déu cé thanh
phan va ham lugng cac chéat dinh dudng khac nhau.
Khi phoi trén lai thi thanh phan va ham lugng cac
chét dinh dudng trong déng tron sé bi thay déi. Vi
thé, trudc khi phoéi trén thanh phan va ham lugng
dinh dudng cua cac vat liéu phai dugc xéc dinh.
Thanh phan cic chit dinh dudng chinh va d6 dm
cua nguyén liéu khi @ dugc trinh bay chi tiét trong
bang 1.

Bang 1. Mot s6 tinh chét ctia nguyén liéu trude khi a

Nguyénlieu OC(%) N_(%) CN  P_(%) K_(%)  C/N (‘:‘:’F%"/’é) (C(‘:’;’{‘J’/rg
Phén lon 19,15 1,23 15,5 0,38 0,54 15,5 3,43 x 10° 6,35 x 10°
Phan ga 14,10 1,36 10,4 0,6 0,4 10,4 5,45 x 10° 6,45 x 10°
Rom ra 46,12 0,82 56,8 0,17 0,39 56,8 0,0 0,0

Ghi chii: OC: cdc bon hiiu co, N, : nito tong s6, P,: phot pho tong s6, C/N: ty I cdc bon/nito.

Thi nghiém dugc bé tri hoan toan ngiu nhién
v6i 6 cong thic, 3 lan 1dp lai v6i cac vat liéu phoi
tron khac nhau bang phuong phép @ phan compost.

KHONG CO CHE PHAM

hii

Céc cong thtic thi nghiém dugc thyc hién khi khong
b8 sung va c6 b sung ché phdm ndm Trichoderma.

‘ BO SUNG TRICHODERMA SPP. |

CT4 CTs CT6

Hinh 1. So d6 bé tri thi nghiém

Trong do: CT1: Phdn lon + Rom, CT2: Phan lgn + Phan ga, CT3: Phan ga, CT4: Phan lgn + Rom + Trichoederma,
CT5: Phan lgn + Phdn ga + Trichoderma, CT6: Phan ga + Trichoderma.
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Theo Vo Quéc Béao (2010), ty 1é C/N thich hop
cho u phan compost la C/N = 20/1 - 25/1, tuy nhién
con phu thudc vao loai vat liéu va kha ndng phan huy
cua chung. Trong thi nghiém nay thi cac nguyén li¢u
dugc phoi tron nhu trong bang 2.

Béng 2. Céc cong thiic thi nghiém
theo ty 1 phoi tréon nguyén liéu

Cong thiic Tyléa Ty lé C/N
CT1 1,0 phéan lgn : 0,3 rom 20,25
CT2 1,0 phan lgn : 1,0 phan ga 12,95
CT3 1,0 phan ga 10,4
CT4 1,0 p.han lon : 0,3 rom 2025
+ Tricorderma

CTs 1,0 p.han lon : 1,0 phén ga 12,95
+ Trichoderma
1,0 phan ga

16 + Trichoderma 104

Ghi chui: Ky hiéu cdc cong thiic thi nghiém nhu hinh 1.

- Céach thic : Cac nguyén liéu sau khi phéi tron
theo tting 16p nguyén liéu xép theo dang hinh chép,
thé tich trung binh méi khéi t khodng 1 m® ¢6 phu
bat day. Phun nudc vao khéi nguyén liéu dat d6 dm
khoang 50 - 55% (bdp nhe tay va khong rin nudc).
Tién hanh dao tron 2 tuan/l4an. T tudn thi 5, ngting
thém nudc d€ dong & giam dan do 4m, sau d6 ngling
x6i dao.

2.2.2. Phuong phdp thu va phan tich mau

- Phuong phap thu mau: Mau dugc thu vao cac
thoi diém sau khi u 1, 15, 30, 45, 60, 90 ngay. Lay
mau bang cach tron va rai déu hén hop 1, 14y 500 g
tai 3 vi tri phan b6 déu trén mat rai, sau do trdn lai
thanh 1 mau 500 g cho mdi cong thuic ldp lai. Mau
thu dugc chia vao tdi nilon, chuyén vé phong thi
nghiém d€ phén tich.

- Phuong phép phan tich phong thi nghiém: pH
x4c dinh theo TCVN 5979:1996, d6 4m xac dinh
bdi phuong phap khoéi lugng, nhiét do duge do truc
tiép boi nhiét ké dién tli, OC theo TCVN 9294:2012,
N,, theo TCVN 8557:2010, P_ xdc dinh theo TCVN
8940:2011. E. coli va Samonella digc dém khuan lac
trén moi truong Endo va MacConkey tuong ting véi
do6 pha loang phu hop.

2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién tii thang 4 dén thang
8 ndm 2020 tai Trung tdm Thuc hanh va Chuyén
giao Cong nghé, Truong Pai hoc Tan Trao.

ML KET QUA VA THAO LUAN
3.1. Dién bién cic yéu t6 trong qua trinh a phan
3.1.1. Nhiét do

Nhiét d¢ 1a chi s6 quan trong danh gia hoat dong
phan hty chat hitu co cta vi sinh vét. Cac cong thtic

0 c6 dién bién nhiét khac nhau do anh hudng cta
hoat dong vi sinh vat la khac nhau.
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Hinh 2. Dién bién nhiét d¢ gitia cic cong thiic trong qud trinh  phin

83



Tap chi Khoa hoc va Céng nghé Néng nghiép Viét Nam - S6 04(125)/2021

Hinh 2 cho théy, nhiét d6 & céng thiic phoi tron
phan lon véi phéan ga cho nhiét d6 dong u trong cac
dot do cao hon ca. Trong 3 tudn ddu sau 0, nhiét
doé dong U cua cac cong thiic thi nghiém déu ting
dang ké, cao nhét la & CT5, nhiét d6 giai doan nay
do dugc co luc dén 55°C, nhiét do tang cao hon so
v6i cdc cong thiic khong bd sung thém Trichoderma.
Chiing t6 ché phdm Trichoderma c6 tac dung thuc
déy hoat dong ctia nhom vi sinh vt phan huy chat
htiu co sinh nhiét trong qua trinh G phan.

3.1.2. Do pH
Gia tri pH gitia cac cong thic thi nghiém dao
dong trong khoang ti 6,8 - 8,8 (Bang 3).
Bang 3. Dién bién gia tri pH
gitia cac cong thiic thi nghiém theo thoi gian

Cong Thoi gian sau U (ngay)

thic 7 15 30 45 60 9
CT1 7,2 8,0 7,9 7,6 7,5 7,3
CT2 7,2 8,1 8,1 7,8 7,6 7,4
CT3 6,8 7,3 7,5 7,4 7,2 7,1
CT4 7,0 8,3 8,1 7,6 7,3 7,1
CT5 7,0 8,3 8,0 7,9 7,5 7,2

CTe6 7,1 7,5 7,5 7,2 7,0 7,1

Trong khoang 30 ngay d4u sau a gia tri pH
ctia cac codng thic déu tang ding ké (dao dong tu
7,5 - 8,3). Theo Wiley va Pearce (1957), déy la giai
doan xdy ra qua trinh amon hda nén tao ra nhiéu
NH,*, t6c do phéan htty chat hiiu co ting. Day cling
la giai doan nhiét d6 déng 1 1én cao nhat.

3.1.3. D6 ém

Trong 30 ngay dau, dd 4m cac cong thic dugc duy
tri trong khoang 58% - 62%, do cac dong t dugc pht
kin bang bat d€ gitt 4m, nudc khong bay hoi dugc.
Trong 45 ngay sau U c6 tién hanh dao tron déng u
mot 1an/tudn va b6 sung nudc dé dam bao do dm
trong khoang 50% - 60%. Day la khoang d¢ 4m thich
hgp cho vi sinh vat hiéu khi hoat dong sinh ra nhiét
(Blain Metting, 1995). Sau 90 ngay 0, cac khéi t c6
d6 dm dao dong tli 27% - 34%.

3.1.4. Ty l¢ C/N

Dién bién ty 1é C/N ctia cac cong thiic theo thoi
gian 0 dugc trinh bay 6 bang 4. Theo d6, C/N giam
dan, dat 6n dinh & giai doan 60 - 90 ngay sau .

Sau 90 ngay U, ty 1é C/N clia cdc cong thiic dao
dong trong khoang 10,8 - 18,2. Trong d6 cong
thtic CT5 c6 ty 1é C/N sau 90 ngay U 1a thip nhit
(C/N =10,26). Chting to cong thitic i phan phdi tréon
phén lgn v6i phén ga va c6 b6 sung ndm Trichoderma
trong qua trinh @ cho hiéu qua 4 phin hoai muc
tot hon.

Bang 4. Dién bién ty 1¢ C/N theo thoi gian

Cong thiic Thoi gian u phan (ngay)
1 30 60 90
CT1 20,25+ 1,82 26,22 £ 1,45 23,33+ 3,38 18,21 £ 2,24
CT2 12,95 + 3,41 16,44 + 1,32 13,59 £ 1,50 10,55+ 1,30
CT3 10,40 = 2,30 15,93 £ 0,54 11,40 = 2,05 10,32 £ 2,4
CT4 20,25+ 1,9 25,16 £ 1,35 20,94 + 1,51 17,79 £ 1,22
CT5 12,95 + 2,01 15,76 + 2,56 12,97 +1,25 10,26 + 2,15
CTé6 10,40 + 0,08 14,89 + 1,86 11,21 +1,24 10,50 + 1,61

3.1.5. Ham lugng dam, lan tong sé6 va mdt do vi
sinh vt gay bénh sau 90 ngay 1

Két qua bang 5 cho thdy, sau 90 ngay G, ham
lugng cac bon hiiu co dao dong tu 19,81 - 29,84%,
ham lugng N_ & cdc cong thic bién dong trong
khoang tii 1,62 - 2,22% nhung khong ¢ su sai khac
vé mit thong ké gitia cac cong thiic c6 b sung va
khong bd sung Trichoderma hay bé sung ché phdm
Trichoderma khong lam gia ting ham lugng N
trong @ phéan hiiu co.

Sau 90 ngay 1, CT2 va CT5 c6 ham lugng P
cao nhat (dat khodng 2,19%). Ham ligng P & cong

84

thiic b6 sung ché phdm Trichoderma tang khong
c6 y nghia so v6i cong thiic khong duge bd sung
Trichoderma.

Sau qua trinh 1, E. coli va Coliform bién mat hoan
toan trong cac khdéi 0. Khong c6 sy khac biét gitia
cac cong thiic b6 sung ché phdm va khong b6 sung
ché phdm Trichoderma. Nhiét d§ cao sinh ra trong
cac khoi it la mot trong nhiing nguyén nhan tiéu diét
E. coli va Coliform trong phan. Két qua nay pht hgp
v6i nhiéu nghién ctiu truée d6 cua cac tac gia nhu
V6 Quéc Bdo (2010), Nguyén Thi Nga (2014).
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Bang 5. Ham lugng mot s6 chi tiéu sau qua trinh u compost

Ham lugng
Cong thiic 0C (%) N, (%) P_ (%) E. coli (CFUJg) fgﬁ{}’/’g
CT1 29,48 £ 0,04 1,62 £ 0,04 1,56 £ 0,04 KPH KPH
CT2 21,21 £ 0,08 2,01 £0,08 2,19 £0,08 KPH KPH
CT3 19,81 + 0,04 1,92 £ 0,04 2,02 £ 0,04 KPH KPH
CT4 29,35+ 0,02 1,65 £ 0,02 1,55 £ 0,02 KPH KPH
CT5 21,75+ 0,15 2,12 £ 0,15 2,12 £0,15 KPH KPH
CTe6 21,11 £ 0,06 2,01 £ 0,06 2,04 £ 0,06 KPH KPH

Ghi chii: KPH: Khong phdt hién.

Nhu vay, qua cac két qué thi nghiém & trén cho
théy, cong thiic phoi tron G gébm phan lgn, phan ga
c6 b8 sung ndm Trichoderma (CT5) c¢6 ham lugng
cac bon hitu co dat 21,75% (tuong duong ham lugng
chit hiiu co khoang 37,41%), ty 1é N dat 21,12%,
P dat 21.12%, mat do vi sinh vat gy hai (E. coli,
Coliform) khong phat hién, dam bao chit lugng
phan hiiu co (ham lugng chat hitu co = 20%) theo
quy dinh tai QCVN 01-189:2019/BNNPTNT vé chat
lugng phan bon.

3.2. Chi phi san xuit

Trong pham vi ctia nghién ctiu nay, téng kinh
phi dé san xuit 1kg phéan hiiu co tit chat thai chan
nudi vao khoang 2.450 dong/kg (Bang 6), trong khi
gid ban trén thi truong phan hiiu co hién khoang
2.600 - 3.200 dong/kg. Tuy nhién, ddy chi la udc tinh
trong pham vi ctia dé tai cho viéc san xuét 1 tdn phan
hiiu co ti chét thai chan nudi. Néu san xudt véi quy
mod 16n hon, chi phi ¢6 thé sé thip hon.

Bang 6. Bang tinh chi phi sdn xuét 1 tdn phén hitu co ti chét thai chin nuoi

Thanh phan Ponvitinh | S6 lugng }zggnggl;i Th(?;glllg)én
Phan lgn + chuyén ché kg 500 1.000 500.000
Phan ga + chuyén ché kg 500 1.000 500.000
Né4m Trichoderma kg 1 100.000 100.000
Cong lao dong (x6i, u, nghién, sang, déng géi,...) Cong 18 150.000 1.200.000
Dién, vat tu (bat che, xéng, bao,...) 150.000
Tong cong 2.450.000

IV. KET LUAN VA DE NGHI

4.1. Két luan

Sau 90 ngay U, kha ning phan giai hiiu co va
khodng chat trong hén hgp 0 & cac cong thic déu
6n dinh. Céc cong thtic thi nghiém c6 b8 sung ché
phdm Trichoderma spp. c6 mic do khoang hoda
nhanh hon cong thiic khong st dung Trichoderma
spp. Cong thiic phoéi troén 1,0 phan lgn : 1,0 phin
ga + Trichoderma cho thdy kha nang phén giai htiu
co va khoang chit cao nhat va c¢6 ham lugng dinh
duéng cao nhdt v6i OC = 21,75 £ 0,15; Nts = 2,12%,
Pts = 2,12%; cic gia tri pH, d6 4m, mat do E. coli va
Coliform dat tiéu chudn phan hiiu co. D€ san xudt
phéan htiu co tu chat thai chan nu6i (phan gia suc,
gia cAm), cdn b3 sung thém nim Trichoderma spp.

vao hoén hop vat liéu G véi lugng dung 1 kg cho
1 tin vat liéu 0, kinh phi d€ san xudt 1kg phén htu
co tli chét thai chan nudi vao khoang 2.450 dong/kg,
néu san xudt véi quy mo 1én, chi phi va gia thanh sé
thap hon.

4.2. D& nghi

Tiép tuc cac cong thic u phan khac nhau va danh
gia chat lugng phén hiiu co ché bién tu phan chudng
déi véi cac loai cay khac nhau tién t6i san xudt cac
loai phan hiu co, hiiu co sinh hoc & quy mo6 16n.

LOI CAM ON

Céc tac gia xin chan thanh cdm on Truong Dai
hoc Tan Trao da hé trg kinh phi cho nghién ctiu nay
thong qua dé tai cdp NCKH cép co s6 ndm 2020.
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Study on the ability of Trichoderma to compost organic matters
and minerals in manure incubating process

Nguyen Van Giap, Nguyen Thi Thu Hien, Dang Thi Hong Phuong
Abstract
This study aims to assess the possibility of mineralization of wastes from livestock and poultry production mixed
with Trichoderma to produce organic compost. The results showed that after 90 days of incubation, the ability to
compost organic matters and minerals in the incubating mixture was stable at all studied formulas. Treatments with
Trichoderma spp. had faster mineralization rate than than the one without Trichoderma spp. The mixing treatment
of pig and chicken manures in ratio of 1:1 with Trichoderma showed the highest organic and mineral composting
capacity and had the highest nutritional content with OC = 21.75 £ 0.15; Nts = 2.12%, Pts = 2.12%. The value of pH,
humidity and E. coli and Coliform content met organic manure standard. In order to produce organic compost from
animal waste (pig and chicken), Trichoderma spp. need be added to the composting mixture with the amount of 1 kg
for 1 ton of incubating materials, the cost of producing 1 kg of compost from animal waste is about VND 2,450/kg,
this cost can be varied depending on production scale and investment level.

Keywords: Livestock waste, compost organic manure, Trichoderma spp.
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NGHIEN CUU MOT SO PAC PIEM SINH HOC VA GAY HAI
CUA SAU PUC THAN HAI CAY SAU RIENG
Mai Van Tri%, Tran Thi Van!, Vi Thi Ha!

TOM TAT

Nghién ctu dugc thyc hién tit ndm 2019 - 2020 nhdm xdc dinh mot s6 dic diém cta sdu duc thén hai ciy sdu
riéng 6 Nam Bo. Két qua ghi nhén loai xén téc rau dai (Batocera rufomaculata) da hién dién trén cac ving trong. Ty
1é vuon bi hai tit 40,85 - 74,00%; ty 1é cay bi hai ti 3,75 - 19,69% tlty theo d¢ tudi. Nhiing cay suy yéu dé bi tdn cong
hon. Sau gy hai quanh ndm nhung tip trung vao tu thing 5 dén thang 8. Con cdi tao mot vét cit trén vo cay dé dé
triing. Sau khi nd, sdu non duc vao trong thén, tao cac dudng hdm trong mé god va hoa nhong trong do. Lo duc cd
nhuya céy tiét ra va mat cua dugc dun ra la ddu hiéu cay bi hai & giai doan ndng. Cac thiét hai dan dén vang 14 sau do
kho va chét canh, c6 thélam chét ca ciy. Trong diéu kién phong thi nghiém, giai doan triing, 4u tring va nhong kéo
dai lan lugtla 10 £ 3,7 ngay, 184 + 9,6 ngay, 18 + 4,6 ngay.

T khoa: Cay sdu riéng (Durio zibethinus), xén toc rau dai (Batocera rufomaculata), déc diém sinh hoc va géy hai,

I. DAT VAN PE Cuc Trong trot ndm 2019, dién tich trong ca nudc
Cay sau riéng (Durio zibethinus) 1a cay an qua cé dat 58.580 ha véi san lugng udc tinh 476.646 tan.

gia tri kinh té cao, dugc nha vidn quan tim phat  Cdc viing trong chinh bao gém khu vic Dong bang

trién trong nhiing ndm gan day. Theo théng ké cuia  séng Cliu Long, Pong Nam B¢ va Tay Nguyén.

'Trung tam Nghién cttu Cay én qua mién Dong Nam Bg; > Vién Céay dn qua mién Nam
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