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Abstract

The aim of this study was to identify the biodegradation abilities of some indigenous
microorganisms applied in coffee husk treatment into organic substrates. There were three
useful strains in coffee husks that were isolated and identified as Bacillus thuringiensis CF,
Bacillus subtilis CFs, and 01 fungal strain Cladosporium tenuissimum CFi7. The
biodegradation diversity of organic compounds in coffee husks as well as nitrogen fixation
and 3- Indol acetic acid (IAA) production of those strains were tested. The biomass of three
strains also were collected from fermentation broth and mixed into biomass solution with
1:1:1 (v/viv) proportion in volume and then were incubated with dry coffee husks. The
results showed that the most effective incubation formula is mixing 500 mL of the biomass
solution mixture with 20 kg of dry coffee husks for 8 weeks. The quality of the substrates
from coffee husk waste after 08 weeks of incubation is shown through a number of indicators
meeting the quality of organic substrates specified in TCVN 7185: 2002 and testing the
quality of the substrates. The organic substrates from coffee husks were used to grow sprouts
and accessed. The weight of sprouts obtained when sowing on coffee husk substrates reached
69.7 grams while it reached 43.2 grams on a commercial substrate in the same area of 30
cm?,
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Nguyen Nhu Ngoc, Nguyen Mau Nghia
Nghién ciiu xif Iy vé ca phé thanh gia thé hiiu co

Nguyén Nhw Ngoc, Nguyén Méu Nghia
Trueong Dai hoc Lam nghiép Viét Nam, Gia Lai, Vietnam

Tom tit

Dé xir Iy vo ca phé thanh gia thé hitu co, trong nghién ctru nay 03 ching vi sinh vt
hiru ich (c6 ning lyc phan giai hop chat hitu co, ¢d dinh nito, sinh IAA (Indole 3- acetic
acid) tir ngudn vo ca phé di duoc phan lap, tuyén chon va dinh tén 1a Bacillus thuringiensis
CF2, Bacillus subtilis CF4 va 01 ching nim Cladosporium tenuissimum CF17. Cac ching da
dugc nghién ciru 1én men dé tao hon hop sinh khéi. Hai ching CF, va CFs sau 20 gio 1én
men sinh khdi voi ODeoo dat 2,4 dén 2,5 va chung CF17 sau 7 ngay 1én men thu 28,7 g/L sinh
khéi u6t. Hon hop sinh khéi cua ba chung véi ty 18 thé tich 1:1:1 (v/v/v) dugc tron véi
nguyén liéu vo ca phé kho véi cong thirc phdi tron phi hop 13 500 mL dich sinh khéi véi 20
kg vo ca phé kho va o trong 8 tuan. Chét luong ciia gid thé tir chat thai vo ca phé duoc kiém
nghiém cho thiy cac chi tiéu déu dat chat luong cia gia thé hiru co quy dinh tai TCVN 7185
- 2002. Hiéu qua khi st dung gi4 thé ndy dé trong rau mam cho két qua rét tét, trong lugng
rau mam thu duoc khi gieo trén gia thé tir vo ca phé dat 69,7 gam trong khi dat 43,2 gam khi
gieo trén gia thé thuong mai & cing dién tich 30 cm?.

Tir khoa: gia thé, phan Idp, vé ca phé, vi sinh vdt, xir Iy

1. PAT VAN DE

Viét Nam 1 nudc xuat khau ca phé 1on thir hai trén thé giéi v6i dién tich ca phé hién
nay dat trén 664000 ha, nang Suat khoang 27 ta/ha, san lugng dat sép si 1,9 triéu tan, kim
ngach xuét khau khoang 3,5 ty USD, chiém 14% thi phan thé giéi [1]. Cung véi sy phat trién
nganh ca phé, luong 16n vo ca phé duoc thai ra méi truomg, dic biét 1a tai TAy Nguyén moi
nidm khoang trén 1 triéu tin [2, 3]. Ngudn chat thai nay hién chwa duoc xir Iy thich hop dang
gdy ra tr& ngai 16n ddi voi moi trudng. Vo ca phé 1a dang chat thai sinh khéi thudc nhom
lignocellulose, chii yéu bao gém cac nguyén té séng thiét yéu (C, H, O va N) tao thanh
cellulose (59,2-62,94 w/w%), hemicellulose (5-10 wt%), va lignin (19,8-26,5 w/w%) [4,
5]. Loai chét thai nay ciing chira mot s6 nguyén t6 duoc coi 1a vi chit vo co nhur canxi, magie,
natri nhung ndng do cia chung thudng nhé [6]. Nhiéu tac gia dd thuc hién nhitng nghién
ctru dé tan dung ngudn chat thai tir vo ca phé lam thirc dn gia stc, tach chiét cac hop cht
sinh hoc... nhung chi xur ly dugc luong nho va & quy moé phong thi nghi¢m.

Dé xir Iy luong 10n chat thai vo ca phé, gan day, nhiéu tic gia nghién ctru xir 1y vo ca
phé dé san xuat phan bon hitu co vé6i lugng 16n va nang cao hiéu qua xu 1y. Trong nghién
ctru cua tac gia Kulandaivelu va cong su 2012 [7], vo thai ca phé duoc sir dung lam nguyén
lidu cho giun dét phan huy va chuyén héa thanh phan trin qué. Két qua cho thay, sau hon 3
thang thu duoc san luong phan trun qué cao hon cac phuong phap sir dung véi nguyén liéu
khac. Ty 18 nito, phdt pho, kali, canxi va magie trong phéan trin qué ting 1én dang ké. Gan
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day, trong nghién ctru cua tac gia Jiang Zeyin va cong su 2023 [8], vo ca phé dugc nghién
ctru dé bon lai cho cdy trong. Két qua cho thdy, tir gi tri trung binh cta 2 nam co6 su khac
biét dang ké vé carbon hitu co trong dit, chat hitu co, tong nito va ty 1& C/N.

Véi toc dd do thi hoa 16m hién nay, dién tich dat tréng trot bi thu hep, viéc tréng rau,
cdy canh... & thanh phé 1a rat han ché. Viéc trong cdy trén gia thé hitu co (trdng ciy khong
can dat) da ting budc dugc phat trién ¢ Viét Nam. Dy thuc chat 1a mot ki thuat trong cay
khong dung dit ma cdy duogc trong truc tiép trén cac gia thé hitu co (cac vat lidu dé trong
cay, ¢o kha nang gilt nudc, cd do thoang tao moi truong thuan 1gi cho su nay mam cua hat,
hinh thanh va phat trién ctia bo 1& cdy trong, gitip cdy hip thu nude, chat dinh dudng dé sinh
trudng va phat trién. trong d6 loai gia thé hiru co ty nhién (than bun, mun cwa, triu hun, xo
dura...) hién dugc wa chudng st dung.

Nghién ctru ndy nham hudng téi xt 1y vo ca phé thanh gia thé hitu co nho sy phan huy
ctia chinh cac chung vi sinh vat c6 mat trong vo ca phé, bang cach tuyén chon va nhan 1én
luong 16n sinh khdi cac ching vi sinh vét nay dé phan giai hiéu qua cac hop chat trong vo
ca phé thanh gia thé hitu co dé phuc vu cho khu vuc d6 thi, chung cu, nha cao téng tré)ng rau
sach, cdy canh vira gop phan phat trién kinh té va bao vé mai truong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Vat liéu

Nguyén li€u phan l1ap: vé ca phé dang phan hiy khoang sau 1 thang G dudi tan cay ca
phé, c6 mau nau dat, khong con nguyén ven dugc thu tai vuon ca phé ¢ Gia lai — Phan hi¢u
truong Pai hoc Lam Nghiép tai tinh Gia Lai.

Céc nguyén lidu khac cho qua trinh 0 vo ca phé thanh phan bon gdm: voi bot, phan
chudng.

Nguyén li¢u cho thir nghiém hiéu qua ctia gia thé: hat cai duoc mua tir trung tim Gibng
cay trong — Hoc vién Nong nghiép Ha Noi.
2.2 Phwong phap
2.2.1. Phdn ldp va tuyén chon vi sinh vt ¢é kha ndng phdn gidi cdc hop chat hitu co va tong
hop mét s6 chat c6 ich cho cdy trong

Cac mau vo ca phé dang phan hity duoc sir dung dé 1am mau phan 1ap vi sinh vat trén
moi truong NA (Nutrient Agar gom: 5 g/L NaCl; 10 g/L pepton; 5 g/L cao nam men; pH =
7; Agar: 16 g/L). Phuong phap phan 1ap dugc thuc hién theo phuong phép dia thach [9, 10].
2.2.2. Tuyén chon ching cé nang liec phén gidi hop chdt hitu co

Pé tuyén chon cac chiing vi sinh vat ¢6 nang lyc chuyén hoa cac chét hiru co trong vo
ca phé hidu qua (trong vo ca phé chira cac thanh phan trong d6 chiém ham luong 16n 1a cac
hop chét: Pectin; cellulose; protein; tinh bot). Cac khuén lac riéng ré xuét hién trén dia moi
truong phan 1ap dugc tach va chuyén sang méi truong méi, NA ddi voi vi khuan) hodc PDA
(Potato Dextrose Agar gdm: dich chiét khoai tay 200 g/L; dextrose: 10 g/L; agar: 16 g/L, pH 7)
d6i v6i nAm. Dé kiém tra kha ning sinh enzym ngoai bao phan giai cac chét hiru co twong
g ¢ trong vo ca phé, cac chung duoc nudi ciy trén méi truong thach c6 bd sung 1% co
chat twong tng 1a tinh bot, CMC (cacboxyl methyl cellulose), pectin, cazein (dai dién cho
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co chét protein), sau d6 nudi trong ti nudi & nhiét d6 35°C trong 2 ngay v6i khuan va 5 ngay
v6i ndm. Sau d6 cac dia nudi cdy duoc nhudm lugol va cong go do dé phat hién vong phan
giai co chat [10].

2.2.3. Tuyén chon ching cé ndang lic sinh tong hop IAA

IAA (Indole-3-Acetic Acid) 1a chit kich thich sinh truéng thuc vat co thé duoc tong
hop tir nhiéu chung vi sinh vét khac nhau trong dat dé thuc dy qua trinh phat trién ciy trong.
Muc dich tuyén chon cac chung vi sinh vt c6 kha ning tong hop IAA nham bd sung vao vat
lidu tao gia thé tot cho cay trong phat trién.

Vi sinh vat dugc nubi cdy trong méi truong 1ong c6 bd sung 1% Triptophan, nudi lic
125 - 150 vong/phit trong t tdi & 35°C trong 72 giod [9, 11]. Ham luong IAA thé sinh ra
trong dich nuéi cdy duoc xac dinh bang phuong phap thuc hién phan tmg mau véi thude thir
Salkowski theo phuong phap dugc mo ta bai Shraddha Gang va cong su [12].

2.24. Tuyén chon chung co nang luc 6 dinh nito

Céc chung duoc nudi trong moi trudong 16ng Norris khong chira ngudn nito, nhiét do
nudi cay 35°C voi vi khuan va 30°C v6i nam, lic 150 vong/ phut. Sau 48 gid v6i khuan va
96 gio voi ndm. Mau nudi cdy vi khudn va ndm trén moi trudng Norris duge lam dong déu
va dung pipet hut chinh xac lay 1 mL, tién hanh pha lodng trong nudc cat vo tring & cac do
pha loing khac nhau va trang trén cac dia moi truong dinh dudng. Cac dia da trang miu
dugc nudi ciy trong ti nudi sau 3 ngdy va tién hanh dém khuén lac cac ching c6 thé phat
trién trong moi truong dinh dudng, tir d6 xéc dinh dugc mat dg cua cac chung phat trién trén
moi truong Norris.

Céc chung phat trién t6t trén moi truong Norris duoc nudi cdy sang moi truong long
Ashby, nudi lac & 125 vong/phut, 30°C trong 72 gid v6i khudn va 120 gio voi ndm. Ly tim
thu dich trong va xac dinh ndng d6 NH4* c6 trong dich nudi cdy bang phuong phap so mau
v6i thude thir Nessler, st dung duong chuan amonium [13].

2.2.5. Xac dinh ddc tinh sinh hoa va dinh tén cac chung tuyén chon

Dic tinh chung vi sinh vat duoc x4c dinh theo cac phuong phép trong sb tay phan loai
vi sinh vat [14]. M6 ta hinh thai, dic diém té bao va khuan lac, dic diém Gram dé dinh tén
s0 bo cac ching. Tiép d6 dinh tén chung bang sinh hoc phan tir theo phuong phap mé ta cia
tac gia Tim Sandle va cOng su [15]. Vi sinh vat dugc tdich DNA va xé4c dinh trinh ty doan
gen 16S rRNA (vi khuan) hozc ITS1 - 5,8S - ITS2 (nim).

2.2.6. Quy trinh xit 1) v6 ca phé thanh gid thé hitu co
2.2.6.1. Lén men thu sinh khoi cdc ching vi sinh vt

Hai chiing vi khudn dugc nuéi trong méi trudng 1ong NB (Nutrient Broth gom: 5 g/L
NaCl; 5 g/L cao nim men va 10 g/L pepton, pH 7), nudi ¢ 35°C, lic 150 vong/phut va xéac
dinh ODsoo trong khoang thoi gian tir 12 dén 72 gio. Tir dudng cong sinh trudng s& xac dinh
duogc thoi diém thu sinh khéi thich hop [16].

Céc chung nim dugc nudi trong moi trudng long Crapeck, 30°C, lac 125 vong/phut
va xac dinh luong sinh khéi uét trong khoang thoi gian tir 1 dén 12 ngay [16].

Vietnam Journal of Food Control - vol. 7, no. 1, 2024




Study on coffee husk treatment by microorganisms

2.2.6.2. Phoi trén sinh khéi vi sinh vét dé xir 1y vo ca phé

Sinh khdi cac ching vi sinh vt sau 1én men, ly tim & 6000 vong/phut, thu sinh khéi,
hoa tan trong nude mudi sinh 1y dé dat t6i mat d6 té bao 108 CFU/mL véi khuan, véi ndm
dat lugng 1g/mL sinh khéi uét, dem phéi tron dich sinh khdi cac chung theo ti 1€ thé tich
thich hop dé tao hdn hop sinh khdi.

Hon hop sinh khdi dugc phdi tron v6i nguyén liéu vo ca phé theo ty 16 v/w thay doi
v6i cong thirc d6i chimg 1a cong thirc khong phdi tron hdn hop sinh khéi.
2.2.6.3. Thir nghiém hiéu qud trong rau mam cia gid thé

Hat rau cai dugc lia chon ddng déu va gieo vao cac thung x6p nho kich thude 30 x 20
cm v6i su bd sung gia thé hitu co tir vo ca phé theo cac cong thirc duge bd tri trong Bang 1.
Céc cong thirc duge xir 1y hat rau (s6 luong, dong déu) va tudi Am nhu nhau.

Bdng 1. Thi nghiém tréng rau cdi véi gia thé hitu co tir vo ca phé

7 Cia thé khong bf’z sung  Giathé co bo sung hén Gia thé thwong
hén hep sinh khdi (%) hep sinh khdi (%) Mai

NT1 0 100 0

NT2 0 0 100

bC 100 0 0

Vi céc chi tiéu theo doi:

+ Ti 1¢ hat rau ndy mam = tong s6 hat nay mam/tong sd hat gieo x100%

+ Thoi gian ndy mam: thoi gian tir lic gieo dén khi xuat hién mam (ngay)

+ Mau sac va hinh thai rau mam

+ Chiéu cao trung binh rau mam = chiéu cao trung binh ciia rau mam trén dién tich tréng (mm)

+ Khéi luong rau mam = tong khdi luong rau mam thu dugc trén dién tich trong (gam)
2.1 Phwong phap xir Iy s6 liéu

S6 liéu duogc xtr Iy theo phuong phap thong ké sinh hoc.

3. KET QUA VA BAN LUAN
3.1 Phan lap va tuyén chon chiing vi sinh vit tir vé ca phé
3.1.1 Phan lap va tuyén chon vi sinh vt

Tir 10 mau vé ca phé dang phan huy, 32 chiing vi sinh vt da dugc phan 1ap riéng ré.
Cac chung tiép tuc duoc kiém tra cac hoat tinh sinh tong hop enzym phan giai co chit
(cellulose, cazein, xylan, pectin) thong qua xac dinh hoat d§ enzym tuong rng trong moi
truong nudi cdy. Két qua xac dinh c¢6 09 chiing c6 kha ning sinh enzym ngoai bao phan giai
céc co chat tdt, dic biét hoat tinh phéan giai pectin 1a mot wu diém vi trong vo ca phé c6 chira
thanh phan pectin kha 16n ciing chinh 1a thanh phan c6 kha ning trc ché sy phat trién cua vi
sinh vat, can tré t6i sy phan hity ctia vo ca phé trong tu nhién [17]. Cac ching tiép tuc dugc
tuyén chon dya trén céc tidu chi c6 kha ning tong hop chét diéu hoa sinh truong thuc vat
IAA, c6 dinh nito. Két qua da tuyén chon dugc 02 ching vi khuan va 01 chung nam véi ky
hiéu: CF2; CF4 va CF17 ¢6 cac dic tinh hitu ich dugc thé hién trong Bang 2.
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Bdng 2. Pdc tinh hizu ich cia 3 ching tuyén chon

Hoat tinh sang loc Chung CF2 Chung CF2  Ching CF17
Duwong kinh vo‘ng CMC 27+05 2,7x05 3,205
phén gidi co chat xylan 3,2%0,2 29%0,3 32+04
(D-d, mm) Cazein 2,5%0,5 3,5%+0,6 30+05
Pectin 2,8%+0,5 3,3+0,5 2,8+0,5

Ham lwgng NH4* trong dich nudi 16,13 £ 0,5 11,12 £ 0,8 10,65+ 0,6

cdy (ug/mL)
Ham lwong IAA trong dich nudi 21,121 +0,03 17,442 £0,02 15,482 +0,05

cdy (ug/mL)

Tir két qua thu dugce & Bang 2 cho thdy, ba ching dugc tuyén chon c6 hé enzym kha
phong phu, tuy khong qua cao nhung da dang tir d6 ¢ thé phdi hop cac enzym dé phan giai
cac co chét trong vo ca phé hiéu qua hon, Pong thoi, kha ning tong hop chit diéu hoa sinh
truong IAA véi lugng dat tir 15 dén 21 pg/mL va ¢d dinh nito véi luong NH4* dat tir 10 —
16 pg/mL 14 cac dic tinh phi hop ddi voi muc tiéu tuyén chon. Nhu vdy, ba chung nay budc
dau cho thdy hoan toan c6 kha ning ing dung dé 1am tac nhén vi sinh trong qua trinh xir Iy
chat thai vo ca phé thanh gia thé hiru co.

3.1.2 Pinh tén ching tuyén chon

Két qua tach chiét DNA, giai trinh ty gen va xy dung cay phéan loai ciia 03 chung nhd
k¥ thuat sinh hoc phan tir va giai trinh ty gen. Thu duoc két qua nhu sau (Bang 3): ching
CF2 100% tuong dong véi B. thurigenesis, ching CF4 twong dong 99,86% voi B.subtilis va
ching CF17 tuong dong 100% vai Cladosporium tenuissimum.,

Bdang 3. Két qud dinh danh cac ching vi sinh vat

Ky hiéu  Tén loai P twong Pic diém khuén lac
chuing dong (%)

CF2 Bacillus 100 G (+),Khuan lac tron, vién tron, bé mat 16i,

thurigenesis tron, mau trang duc, bam chic thach, dudng
kinh (2 - 3mm)
CF4 Bacillus 100 G (+),Khuan lac tron, bé mat det, vién tron,
subtilis mau vang nhat, duong kinh 2 - 3mm.

CFiz  Cladosporium 100 Dang hat, S¢i khi sinh: mau xanh nhat xen

tenuissimum tréng, nhén xanh sim,soi co chit mau xanh

So dd cay phat sinh loai ciia ba ching (A: CF2; B: CF4; C: CF17) dugc trinh bay tai
Hinh 1. Theo nhiéu nghién ctru thi cac chung thudc giéng Bacillus nhu: Bacillus subtilis;
Bacillus thurigenesis, Bacillus pumilus, Bacillus licheniformis, Bacillus amyloliquefaciens,
Bacillus methylotrophycus, Bacillus megaterium... déu 1 cac chung vi khuan khong gay doc
t va an toan [18]. Vay hai chung vi khuan Bacillus da tuyén chon dap tmg dugc yéu ciu an
toan va hoan toan c6 thé ung dung duoc trong viée xir Iy vo ca phé dé 1am gia thé hiru co.
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Cladosporiun cladosporioides DT0 127-D§

BRI Cladosporiun cladosporioides strain YT3

00 ul_Ea us subtilis strain NCIB 3610 L]
- Baciljus subniis stram R6 I i .2 gen [
; Sacils subils st DSB8 165 a” Cladosporium sp. CLJ-2 genes for 185 rRN4, ITS!
3 e Cladosporium sp
L 0 il bils strain ID- 1™ Cladosporium sp.strain daef23
- o Cladosporim temuissimm D10:323.C5

is strain NCIB 3610
s strain MRBISOI 224 1 Cladosporium tenuissiman DT0:323-18
strain PBs 12 )

il strain YZSR384 Cladosporium tenuissimum DT0 323-14
eus:mSGAuO’éO

Bacillus cereus strain SGAir0260

Cladosporitan tenuissimum culture
Bacillus megaterium D16273 7

Bacillus flewus ABO) ]18‘ rainBs28 " Cladosporium sp.isolate CMRP2840

. Baclus sp. 4260 Bacillus subtils strain Bs14 i LS

Hinh 1. So dé cdy phdt sinh lodi ciia ba chiing (A: CF2; B: CF4; C: CF17)

Theo nhiéu tac gid nhu [uliana Raut va cdng sy nam 2021 [13], cac chung nam thudc
Cladosporium sp. dugc nghién ciru nhidu va coi nhu tac nhan co vai tro kich thich ting
truong thuc vat. Mot loat cac nghién ctru cho thay loai Cladosporium tenuissimum c6 vai tro
nhu céc tdc nhan bao vé thuc vat khoi céc tdc dong tiéu cuc cua cac nhan td stress sinh hoc
cling nhu phi sinh hoc do chiing ¢6 kha ning sinh tong hop ra hang loat cac hop chat thir cap
nham thac day sire sinh trudng, ting ning suét cdy trong va chong lai bénh hai trén thyc vat.
Do d6, cac chung nam thudc Cladosporium sp. rat dugc quan tm trong viéc phat trién va
san xudt cac ché pham vi sinh phuc vu noéng nghiép hién nay.

3.1.3. Két qua xir Iy v ca phé thanh gid thé hitu co bang cdc ching tuyén chon
3.1.3.1 Két qua 1én men thu sinh khoi

Sau khi 1én men 20 gid trong mdi truong dinh dudng NB, hai chung vi khuan CF» va
CF4 dat dugc ODeoo lan luot 13 2,4 va 2,5, con ching nam CF17 dat luong sinh khéi uét 1a
2,82 g/L sau 7 ngay nudi ciy trong méi truong long Czapeck (Hinh 2).

Duang cong sinh truang Sinh khai vt (g/l)
82 28
268
m**\-,_.\’ %2
73 1

/

J 18

34

Hinh 2. Puong cong sinh triedng ciia cac chiing tuyén chon
(A: chiing CF2 va CFs, B: chiing CF17)

Thoi diém thu sinh khéi thich hop vai hai ching CF2 va CF4 1a sau 1én men 20 gio.
Két qua nay pht hop voi nghién ciru ctia Algburi, trong khoang thoi gian tir 12 dén 20 gio
luong té€ bao cua mot s6 chung thudc chi Bacillus dat cao nhat, khoang ODgoo tir 2,1 véi
luong té bao tuong duong dat 108 t& bao/mL [20]. Pbi v6i ching ndm CF17, thoi diém thu
sinh khéi thich hop nhat 1a sau nudi cy 7 ngay, luong sinh khdi uét dat t6i 27,3 g/L sinh
khoi udt.
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3.1.3.2. Két qud phoi trén dich sinh khoi véi vé ca phé va danh gid chdt lwong gid thé

Sau khi 1én men thu dugc sinh khi cac ching vi sinh vat CF2; CF4 va nim CF17. Sinh
khéi cac ching dugc hoa tan trong nuwde mudi sinh 1y va tron theo ty 18 thé tich 1:1:1 thu
dugc hdn hop sinh khdi. Hén hop sinh khdi nay dugc sir dung dé thir nghiém u véi vo ca
phé. Qua trinh 0 vo ca phé bang hdn hop sinh khdi vi sinh vét dd duoc thuc hién trong 8
tuan. Két qua cho thiy véi cong thirc phdi tron 500 mL dich hdn hop sinh khéi véi 20 kg
v ca phé kho, thong sé ddng  thu thap dugc thé hién trong Bang 4. Chét luong gia thé sau
8 tudn 1 ciing dwoc phan tich cc chi tiéu (Bang 5) cho thiy: cac chi sé dinh dudng co ban
c6 trong gia thé hiru co (46 toi x6p, do 4m, pH va ham luong cac chit dinh dudng: ham
lwong nito tong sb, 1an hiru hiéu va kali hiru hiéu) 1 khac biét so véi trong cong thirc dbi
chung chi loi dung sy phan huy tu nhién cta cac vi sinh ¢6 sin. Tuy nhién, dé danh gia thém
vé hiéu qua cua gia thé can tién hanh thir nghiém trdng rau mam.

Bdng 4. Théng sé dong
Pong @ v6i hén hop sinh khéi theo thoi gian (tuiin)

Chi tiéu theo doi

1 2 3 4 5 6 7 8
Nhiét d¢ (°C) 28 40 50 49 48 38 37 37
pH 68 70 75 73 7,3 72 70 70
Chiéu cao dong it (cm) 30 27 24 18 15 13 13 13
Mau sic UGt  bét bét bét Sebémit Se Se,toi Se, toi
PO am (%) 608 56,1 453 426 342 313 31 31

Chi tiéu chat lugng ciia gia thé hitu co tir vo ca phé dugc dua ra tai Bang 5.

Bdng 5. Chi tiéu chdr lirong cua gia thé hitu co tir vé ca phé

. A . Keét qua
Chi tiéu phan Phwong pha TR S
i tich phantich | Clathéhiueotir — po o
V6 ca phé
1 Do toi xop Cam quan Gia thé mau nau Gia thé mau den,
toi xOp, kich thuéc  wdt, it toi x6p, kich
ddng déu, khong thudc khong déu,
mui héi con mui hoi
2 Do am (%) TCVN 9297- 31,13 48,24
2012
3 pH TCVN 7,3 5,9
5779:2007
4 Ham luong nito  TCVN 9294- 4,28 3,87
téng sb (%) 2012
5 Ham luwong lan TCVN 2,75 0,89
hiru hiéu (%) 8557:2010
6 Ham luong Kali TCVN 3,98 1,22
htru hiéu (%) 8559:2010
7  Matdo Samonella TCVN 0 0
(Cfulg) 8560:2010
8 Ham luong Pb TCVN 0,2 0,25
(mg/kg) 4829:2005
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3.1.3.3. Két qua thir nghiém gid thé dé trong rau mam

V6i chit lwong hat dong déu va duogc xir Iy nhu nhau, két qua vé ti 16 va thoi gian nay
mam, hat rau duoc trdng & hai nghiém thirc c6 bd sung gia thé vo ca phé (NT1) va gia thé
hitu co trén thi trudng (NT2) c6 thoi gian ndy mam nhanh va déu hon, sau 02 ngay da nay
mam, ti 16 nay mam cao, dat téi 97% - 98%. Rau mam lén déu phat trién nhanh, mat do day
va tot hon, rau xanh t&t va map hon so vé6i rau dugc trong ¢ nghiém thic déi ching khong
bd sung gia thé ma chi dung gia thé khong bd sung ché phiam. O hai nghiém thire NT1 va
NT2, két qua thu dugc c6 sy khac nhau, ching to chét luong gia thé hiru co U tir vo ca phé
t6t twong ddi so v6i cac san phdm gia thé dd duoc thwong mai hoa trén thi truong. Khdi
lugng rau mam thu duoc & NT1 13 cao nhét, dat téi 69,7 gam. Ngoai ra, chét lugng rau mam
thu dugc ¢ cac nghiém thirc NT1, NT2, tuoi, rau map, khdi lugng rau mam thu dugc 16n
hon han so véi trong cong thic ddi chig (Bang 6).

Bdng 6. Chdt lwrong rau mam trén gia thé hitu co tir vé ca phé

. YA Thoi gian Chiéu cao Khoi lwon . L.
TT T)‘: ¢ nay bat d?u% nay trung binh rau mﬁmg Hinh tb aira

mam (%) A R X mam

mam (ngay) rau mam (cm) (gam)
NT1 98,2+04 3 6,4+0,12 69,7+ 0,31 Rau maép, xanh
t6t, mat do day
NT2 852+05 3 58+0,11 43,2+0,28 Rau map, xanh
t6t, mat do day
DPbi 58,4+0,3 6 4,2+0,15 25,1+0,33  Rau nho, xanh
ching hoi vang, mat
do thua

Pé tao thanh gia thé hiru co chat luong tét c6 thé phdi tron thém véi cac chat dinh
dudng hodc phu gia nhu: than bun, phan chudng U hoai, cam gao, cam ngé... nhu trong
nghién ctru cua tac gia Nguyén Thai Huy va cong su di két hop vo ca phé voi ba mia tron
v6i phan bo ¢ hoai, than bun cho gia thé hiru co c6 chat lugng tot, phit hop cho tréng cac
loai rau 4n 1a va an cu [21]. Tuy nhién, & nghién ctru ndy viéc phan lap, tao sinh khdi cac
ching vi sinh vat nay dé tang hiéu qua ctia qué trinh xir 1y v6 ca phé thanh gia thé hiru co va
viéc danh gia hiéu qua trén rau mam di budc dau khfmg dinh dugc vai tro hoat dong ctia cac
chung vi sinh vat tuyén chon duoc.

3. KET LUAN

Qua nghién ctru nay di khang dinh dugc vai tro ciia mot sé ching vi sinh vat co san
trong vo ca phé va ¥ nghia ciia viéc st dung sinh khdi céc ching vi sinh vét nay trong hoat
dong phéan giai, chuyén hoa vo ca phé (mot ngudn chat thai 1on ciia nganh cong nghiép san
Xuét ca phé) thanh gia thé hitu co, phu hop dé co thé tréng mot sd loai rau sach. Céc dic tinh
clia ba chiing vi sinh vat nay (c6 ning luc phan giai hgp chét hitu co, ¢6 dinh nito, sinh IAA)
da duoc xac dinh 1a c6 y nghia va cac chung ciing dugc dinh tén thanh cong thude cac loai
vi sinh vat da duoc nghién ciru khang dinh 14 ¢6 ich va duge st dung pho bién, gdm: Bacillus
thuringiensis CF,, Bacillus subtilis CF4 va Cladosporium tenuissimum CFi7.
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