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TOM TAT
Nghién ctru dugc thuc hién nham muyc tiéu x4c dinh 4m do phu hop cho san xuit ché phém sinh
hoc chtra vi khudn quang dudng khong lwu huynh mau tia hoa tan lan. Thi nghiém hai nhén té dugc bd
tri khdi hoan toan ngiu nhién véi ba lap lai. Trong d6, nhan t6 (A) gdm 5 mirc am d¢ (30, 40, 50, 60 va
70%) va nhan t6 (B) la cac dong vi khudn quang dudng khong luu huynh mau tia hoa tan 1an (W42,
W48, W25, hdn hop ba dong W42, W48 va W25) 6 ty 16 rom: 14 khom: tro trdu 1 1: 3: 1. Ham luong
C tong sb gifra cac Am d6 twong dwong nhau, dao dong 56,3-58,2%. Ham luong P téng s6 & cac 4m do
va cac dong vi khuan dat twong dwong nhau, dao dong 0,335-0,360%. Bén canh d6, ham lugng N tong
sO & nghiém thirc ¢6 bd sung dong don W42 va hdn hop 3 dong W42, W48, W25 cao hon cac nghiém
thirc con lai, 1an luot 1a 1,29 va 1,30%. Ty 1& C/N & am d6 30, 40, 60, 70% phu hgp cho san xut ché
phém sinh hoc lan luot dat 48.8; 49,0; 50,0; 46,7. Trong khi d6, dong don vi khuén W42 va hdn hop ba
dong W42, W48, W25 dat ty 1¢ C/N (41,0 va 46,3) thap hon hai dong don vi khuan W48 va W25 (56,1
va 57,4). Tuy nhién, am d6 40 va 60% ché phém sinh hoc c¢6 mat s6 vi khuédn t6t nhat (0,460 x 10°
CFU/g), dong vi khuin W48 va hdn hop ba dong W42, W48, W25 dat mat s6 cao nhét (0,455 x 106
CFU/qg).
Tir khoa: Ché phim sinh hoc, Vi khuén hoa tan 1an, Vi khuan quang dudng khong luu huynh mau tia,
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ABSTRACT
The study was conducted to determine a suitable humidity to produce bioproduct containing
phosphorus (P) - solubilizing purple nonsulfur bacteria (PNSB). The experiment with two factors was
arranged in completely randomized blocks with three replications. Therein, the first factor included 5
humidity levels (30, 40, 50, 60, and 70%) and the second factor was the strains of P-solubilizing PNSB
(W42, W48, W25, and the mixture of the three strains). The substrates were rice straw: pineapple leaf:
husk ash (1: 3: 1). The C/N ratios at 30, 40, 60, and 70% humidity were suitable for a biofertilizer. In
detail, the W42 strain and the bacteria mixture obtained lower C/N ratios (41.0 and 46.3, respectively)
than the other two strains (56.1 and 57.4, respectively). The total P contents at different humidity levels
and bacterial strains were equivalent. However, at 40 and 60% humidity, the bacterial density peaked,
in which the W48 strain and the bacterial mixture resulted in the greatest, 0.460 and 0.455 x 108 CFU/g,
respectively.
Keywords: Biofertilizer, Phosphorus-solubilizing bacteria, Purple nonsulfur bacteria, IAA
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1. MO DAU

Trong tuong lai, san lugng ndng
nghiép can dap tmg nhu cau dan sb duoc dy
kién 14 tiép tuc ting manh trong nhiéu nim
t6i. Tang cuong san xuit dong thoi giir an
toan cho moi truong la mot trong nhiing
thach thirc 16n cho nong nghiép trong thé ky
21 (Berg, 2009). Theo udc tinh cia FAO,
nhu ciu vé nong san ting 1én 60% vao nim
2030 (Mia va Shamsuddin, 2010). Trong
tinh hinh khung hodng nguyén li¢u nghiém
trong hién nay két hop gia ca ting cao va
van dé khan hiém khi dot tw nhién da dan
dén viéc san xuat phan bon trd nén rat ton
kém (Chojnacka va cs., 2023). Tuy nhién,
trong nhimg nam gan ddy, mot s6 nghién
ctru da chi ro tinh kém hi€u qua va su khong
can d6i trong viéc str dung cac loai phan bon
da gay ra cac van dé vé moi truong, mat can
bang dinh dudng trong dit va san xut
lwvong thuc khong téi wu (Jiaying va cs.,
2022; Penuelas va cs., 2023).

Trong muyc tiéu thic ddy canh tac
néng nghiép bén viing, giam sy phuy thudc
vao hoa chit nong nghiép da tré thanh xu
huéng ngay cang ting dbi voi ngudi san
xudt va nguoi tidu dung. Didu d6 di tao co
hoi cho cac san pham phan bon hitu co va
phan hitu co vi sinh dugc nghién cuu, san
xudt, str dung trong nong nghiép va dan thay
thé cho phan bon hoéa hoc (Joshi va
Gauraha, 2022). Trong cac dong ché pham
sinh hoc chira vi khuan, dong vi khuan
quang dudng khong luu huynh mau tia
(PNSB) ¢6 kha ning ¢ dinh dam (Wong va
cs., 2014; Kantha va cs., 2015), chuyén hoa
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As (Batool va cs., 2017), tao ra cac chét
chuyén héa thtr cap nhu 5-aminolevulinic
acid (ALA), siderophores, lipopeptide, sic
t6 va hop chit exopolymeric substances
(EPS) (Nunkaew va cs., 2014, Sasaki va cs.,
2015; Andreolli va cs., 2019, Faria va cs.,
2020). Bén canh d6, dong PNSB ciing c6
chirc niang hoa tan 1an kho tan trong dat
bang cac co ché khac nhau nhu tiét acid hiru
co, san xudt enzyme va tao ra phosphate dé
cay trong hdp thu (Billah va cs., 2019;
Khuong va cs., 2021; Khuong va cs., 2023).
Dé cac dong vi khuan dat hiéu quéa bén viing
can phai c6 chét nén va chit mang phi hop
va dugc i & 4m d6 t6i wu cho vi khuan phat
trién. Chinh vi vy, nghién ctru dwoc thuc
hién nham x4c dinh 4m d6 phu hop cho ché
pham sinh hoc chtra dong vi khuan quang
dudng khong Ivu huynh mau tia hoa tan lan.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

Nguon vi khuén: Vi khuin hoa tan
lan dwoc phan lap tir dat phén trong khom,
dugc dinh danh 1a Rhodobacter sphaeroides
W42, W48 va W25 (Huu va cs., 2022).

B6 tri thi nghiém: Thi nghiém hai
nhan t6 duoc bd tri khdi hoan toan ngiu
nhién gém 20 nghiém thirc va 3 lan lap lai.
Nhan té (A) gdm 5 mirc 4m d6. Nhan t6 (B)
1a cac dong vi khuan quang dudng khong
lru huynh mau tia hoa tan 1an. T6 hop hai
nhan t6 12 20 nghiém thire (Bang 1). Vat liéu
uco ty 1€ 1: 3: 1 tuong Gng rom kho: 1a
khom kho: tro trAu. Rom va 1 khom thu &
rudng ndong dan dugc séy kho & nhiét do 70°
C dén khoi lugng khong doi.
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Bing 1. T6 hop cac nghiém thirc

T6 hop nghi¢m thiic Nhan t0 (A): Am do6 (%) Nhan t6 (B): Vi khuan
1 30 W25
2 40 W25
3 50 W25
4 60 W25
5 70 W25
6 30 w42
7 40 w42
8 50 w42
9 60 w42
10 70 W42
11 30 w48
12 40 w48
13 50 w48
14 60 w48
15 70 w48
16 30 Hon hop W25, W42, W48
17 40 Hon hop W25, W42, W48
18 50 Hon hop W25, W42, W48
19 60 Hon hop W25, W42, W48
20 70 Hon hop W25, W42, W48

Ché phiam sinh hoc: Ti 1& rom kho,
la khém kho va tro trdu phu hop cho san
phém sinh hoc la 1: 3: 1, vé1 mat do vao thoi
diém 1 phan 108 CFU g. Phwong phap chi
tiét dugc mo ta boi Kantha va cs. (2015).
Phuong phap nay dugc didu chinh cu thé 1a:
120 gram rom, 14 khém va tro triu dugc tron
trong boc nhua (12 x 18 cm), sau d6 dugc
thanh trung ¢ 121 °C trong 30 phut trudce khi
sdy & 70 °C trong 12 gio, va lam ngudi &
nhiét do phong. Vi khuan sau khi duoc nuoi
trong diéu kién tbi uu trong 48 gio' trong
diéu kién gan yém khi sang. Dich khuan
dugc ly tim 6.000 rpm trong 15 phut dé thu
duoc té bao. Té bao vi khuan duoc ria 2 1an

bang 0,1% peptone water, sau d6 diéu chinh
mat sd 10° CFU mL! bang cach thém nudc
khir khoang di dugc thanh tring vao té bao
dé dat dugc ODsso tuong duong 3,3. Ké dén,
thém 30 mL PNSB va 18 mL nuéc dua &
thoi diém chinh sinh 1y vao trong boc nhya
chtra 120 g chit mang va chit nén dé dat 4m
d6 40% (Tong luong nude/tdng khdi lugng
chat kho). Cac 4m d6 con lai duoc tinh
tuong tu. San pham cudi ciing c6 mat sb 1a
108 CFU g™. Sau do6, ché pham dugc o &
diéu kién tdi trong 4 tudn trude khi sir dung
(4m d6 thoi diém ban dau khac nhau va
khong bd sung nude dé duy tri 4m do).

Bing 2. Chi tiéu va phuong phap xéc dinh ham luong dudng chit c6 trong ché pham sinh hoc

Chitiéu  Ponvi Phuong phap Nguon tai liéu
Ham % Dung phuong phap nung dé xac dinh tong s6 C TCVN (2000)
luong C
Ham % Cong pha mau dat voi H,SO4 dam diac-CuSO4-Se, ti I¢ 1a:  Kirk (1950)
lugng N 100:10:1, chung cat Kjeldahl
Ham % Cong phé& biang H,SO,; dam dic-HCIO,, hién mau cua Cook va cs.,
lwong P phosphomolybdate véi chat khir 13 acid ascorbic, do bing  (1978)

may quang phd & budc séng 880 nm
Matsdvi 10 Mat sb vi khuan PNSB duoc xéac dinh bing phuong phap Harada va cs.
khuan. CFU/g  mat sb twong ddi trén moi truong phan lap vi khuan (BIM)  (2011)
trong diéu kién gan yém khi sang Kantachote va
cs. (2016).
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Chi tiéu theo doi: Puoc trinh bay
trong Bang 2 duoc thu thap lién tiép sau mdi
7 ngay trong sudt 4 tuan ké tir ngay o dau
tién.

Xt 1y s6 lidu: Str dung phan mém
SPSS 13.0 dé xac dinh sy khac biét trung
binh giita cac muc trong cung 1 nhan t6
bang two-way ANOVA boi kiém dinh
Duncan.

3. KET QUA VA THAO LUAN

3.1. Anh huéng cia 4m d9 dén ham
lwong C tong sb trong ché pham sinh hoc
chira vi khuin quang dudong khong luu
huynh mau tia hoa tan lan

Ham luong C tong sd & cac mirc 4m
d6 khac biét khong c6 y nghia thong ké & 1,
3 va 4 tuan sau U (TSU), voi gia tri trung
binh lan lugt 75,1, 62,4 va 56,3%. Vao 2
TSU, ham lugng C tong s & nghiém thirc &
am do 60 va 70% lan lugt dat 70,1 va
69,8%, cao hon so v&i nghiém thirc ¢ am do
40% voi chi 67,6%, nhung twong duong véi
cac nghiém thirc & 4m d6 30% (68,9%) va

50% (68,9%). Diéu nay c6 thé do hoat dong
ctia vi khudn manh nhét ¢ thoi diém nay.
Bén canh do, ham luong C téng s6 & nghiém
thirc bd sung dong W25 cao hon 1,80-
2,50% so v&i cac nghiém thiic bo sung vi
khuén con lai. Tuy nhién, trong 2 tuan tiép
theo, ham luong C tong sb giita cac nghiém
thirc 1a twong duong nhau. Pén 4 TSU,
nghiém thirc b6 sung dong don cao hon hdn
hop ba dong vi khuan (Bang 3).

Bang 3 cho thiy, ham luong C tong
s & nghiém thirc bo sung hdn hop W42,
W48 va W25 thap hon cac nghiém thirc bd
sung dong don va C tong s giam qua 4
TSU. Két qua tuong ty voi két qua cua
Nguyén Vin Thao va cs. (2015), bd sung
Bacillus subtilis, Streptomyces sp. F,
Aspergillus oryzae, Kluyveromyces
marxianus, Trichoderma spp. da lam giam
ham lugng C hitu co va cac nghiém thirc bd
sung cac dong vi sinh vét c6 ham lugng thap
hon d6i chimg (khong bd sung), véi 14,3-
15,8% so voi 17,8%.

Bing 3. Anh huong ctia 4m d6 dén ham lugng C tong s6 trong ché pham sinh hoc chira vi khuin
quang dudng khong luu huynh mau tia hoa tan lan

Nhan té

Ham lugng C tong s6 (%)

1TSU 2TSU 3TSU 4 TSU
30 74,8 68,9% 63,4 58,2
‘ 40 75,4 67,6° 63,0 56,7
Am d6 % (A) 50 75,9 68,9% 61,8 56,7
60 74,8 70,18 61,2 56,8
70 74,5 69,8? 62,6 56,3
W42 74,10 68,8 60,4 59,18
. 2 W48 74,8° 69,6 62,6 58,82
Vikhuan (B) W25 76,6° 69,4 63,6 57,9°
WA42+WA48+W25 74.,8P 68,3 62,9 52,0
Muc y nghia (A) ns * ns ns
Muc y nghia (B) * ns ns *
Mtrc y nghia (AxB) ns * * ns
CV (%) 2,91 3,04 5,23 3,06

Trong cling mét cét, nhiing sé ¢6 chir theo sau khac nhau thi khac biér ¢6 y nghia ghéng ké o
muc 5% (*) qua phép kiém dinh Ducan ¢ P<0,05; ns: khac biét khong ¢é y nghia thong ké.
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3.2. Anh huéng cia am d9 dén ham
lwgng P téng s0 trong ché pham sinh hoc
chira vi khuin quang dudng khong luu
huynh mau tia hoa tan lan

Ham luong P tong sb giita céc
nghiém thirc c6 4m d6 30-70% khac biét
khong c6 y nghia thdng ké, voi trung binh
0,255; 0,279; 0,291 va 0,344%. Tuong tu, &
1 va 4 TSU, cac nghiém thic bo sung vi
khuan c6 ham lugng P tong s6 twong duong
nhau, v6i dao dong lan luot 0,252-0,256%
va 0,340-0,41%. Tuy nhién, & 2 TSU, ham
lugng P téng s6 1an luot 0,293 ~ 0,295 >
0,274 > 0,251% tuong ting nghiém thirc bo
sung vi khuan W48, W25, W42 va hon hop
ba dong vi khuan. O 3 TSU, ham luong P
tong s6 & nghiém thic bd sung dong vi
khuan W42 (0,255%) cao hon so voi dong
W48 (0,233%), W25 (0,240%) va hon hop
ba dong vi khuan (0,236%) (Bang 4).

B6 sung cac dong vi khuédn gitip ting
ham luong P téng s6 vao 4 TSU, tuan 1 dao
dong 0,252-0,257% va tuan 4 dao dong
0,335-0,360% (Bang 4). Két qua cua
Nguyén Thi Thu Thiy va Nguyén Tién
Long (2018) cling dat tuong tu, ¢ nghiém
thire bo sung 2 dong xa khuan Streptomyces
olivochromogenes 22TH va vi khuan
Bacillus amyloliquefaciens NH1 gitip tang
ham luong P téng sb sau 30 ngay u (4 tuan
1) so véi dbi chimg khong bd sung vi sinh
vat, voi ham luong P 1,22 so vai 0,83%.
Bén canh do, ) sung cac dong nim
Trichoderma spp. vao khéi u ciing cho két
qua tuong tu ¢ nghi€ém cliu nay giup ting
ham luong P téng s so v6i khéi u khong bd
sung vi sinh vat, vdi 0,222 so véi 0,163%
(Tran Thi Anh Thu va cs., 2011).

Bing 4. Anh huong ciia 4m d6 dén ham lugng P tong sb trong ché pham sinh hoc chira vi khuan
quang dudng khong luu huynh mau tia hoa tan 1an

Ham luong P tong s6 (%)

Nhan to 1TsU 2TSU 3TSU 4TSU
30 0,253 0,283 0,235 0,341
, 40 0,252 0,279 0,246 0,346
Am do % (A) 50 0,257 0,274 0,242 0,360
60 0,256 0,276 0,241 0,336
70 0,256 0,281 0,240 0,335
W42 0,256 0,274" 0,2552 0,338
Vi khuin (B) W48 0,255 0,2932 0,233° 0,341
W25 0,256 0,2952 0,240° 0,355
W42+ W48+ W25 0,252 0,251° 0,236° 0,340
Muc y nghia (A) ns ns ns ns
Muc y nghia (B) ns * * ns
Muc y nghia (AxB) ns * * ns
CV (%) 3,52 4,57 5,07 8,46

Trong cung mét cat, nhifng so c6 char theo sau khac nhau thi khac biét coy nghia thdng ké o
muc 5% (*) qua phep kiém dinh Ducan ¢ P<0,05; ns: khac biét kndng cé Y nghia thong ke.

3.3. Anh hlr0’ng ciia Am d9 dén ham
lwong N tong s6 trong ché pham sinh hoc
chita vi khuin quang duomg khéng luu
huynh mau tia hoa tan lan

Bang 5 cho thiy ¢ 1 va 3 TSU, & 4m
d6 60% ham lugng N téng s6 dat cao nht,
lan Iuot 1,09 va 1,35%, khac biét voi cac
nghiém thirc con lai, véi gia tri 0,206-
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0,277% va 0,30-0 41%, theo thur tu. Tuong
tu,2va4 TSU, & am d6 70%, ham lugng N
tong so dat 1,18 va 1,29%, cao khac biét c6
¥ nghia thong ké 5% so véi cac nghiém thirc
con lai. Tuy nhién, & 4 TSU, nghiém thirc
c6 4m do 30% c6 ham lugng N tong sb
tuong dwong nghiém thirc c6 am do 70%.
Mit khac, hai nghiém thirc b6 sung vi khuan
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¢6 ham luong N tdng sb trong duong nhau
va cao hon céac nghiém thic con lai ¢ 1, 2
va 4 TSU lan lugt 1a W25 va hdn hop (0,936
va 0,933%), W42 va W25 (1,13 va 1,18%),
W42 va hén hop ba dong vi khuan (1,29 va
1,30%). O 3 TSU, cac nghiém thirc c6 ham
luong N tong s6 twong duong nhau.

Bang 5 cho thay, cac nghiém thirc &
am d6 70% c6 ham luong N tong s6 cao hon

céc nghiém thirc & 4m d6 40, 50 va 60%. B6
sung cac dong vi khuan di giup ting ham
lugng N téng sb sau 4 tudn 0, v4i 0,843-
0,936% so v6i 1,03-1,30%. Bo sung cac vi
sinh vét vao dong i da gitip ting ham luong
N tong s6 so voi nghiém thic khong bd
sung, voi 1,27-1,30% so vai 0,90% (Trﬁn
Thi L¢ va cs., 2018).

Bing 5. Anh huong cua am d¢ dén ham lugng N tong s6 trong ché pham sinh hoc chtra vi khudn
quang dudng khong luu huynh mau tia hoa tan lan

Ham lugng N tong so6 (%)

Nhan to 1TSU 2 TSU 3TSU 4TSU
30 0,819% 0,8481 0,940P 1,200
40 0,813¢ 1,03° 0,952" 1,17b
Am do % (A) 50 0,848 1,13° 1,00° 1,03¢
60 1,09? 1,375 1,350 1,190
70 0,884" 1,18 1,05 1,297
W42 0,849P 1,13 111 1,297
N W48 0,843 1,100 1,01 1,08
Vikhuan (8) W25 0,936 1,18 1,10 1,03
W42+ W48+ W25 0,933 1,03 1,01 1,30%
Muc y nghia (A) * * * *
Muc y nghia (B) * * ns *
Muc y nghia (AxB) ns ns * *
CV (%) 8,51 10,5 132 9,50

Trong cuing mot cdt, nhiing so c6 chi theo sau khac nhau thi khac biét co y nghia thong ké &
muic 5% (*) qua phép kiém dinh Ducan & P<0,05; ns: khac biét khong c6 y nghia thong ke.

3.4. Anh hlr(rng ciia Am d9 dén ty 1 C/N
ciia ché phim sinh hoc chira vi khuin
quang dudng khong luu huynh mau tia
hoa tan lan

Ty 1& C/N & cac nghiém thuc ddi voi
4m dd 30, 40 va 50% twong dwong nhau véi
91,9, 93,2 va 89,9 cao hon cac nghiém thirc
& am d6 60 va 70% & 1 TSU. Ké dén, 2 TSU
ti 1€ C/N vuot trdi ctia nghiém thirc ¢ am do
30% (82,5), cao hon 16,8-30,7 so vdi cac
nghi€m thac con lai. Tuy nhién, 3 TSU, ¢
am do 30, 40, 50 va 70% dat 1an luogt 68,7,
68,1, 63,0 va 61,1, cao hon nghiém thirc &
do 4m 60% (46,3). Bbi voi 4 TSU, nghiém
thirc & am do 50% c6 gia tri C/N dat 56,5
cao hon cac nghiém thiac khac. Bén canh
d6, nghiém thic bd sung dong vi khuan
W48 c6 ty 1& C/N cao hon dong W25 va hon
hop ba dong vi khuan ¢ 1 TSU (89,9 so voi
83,8 va 82,1). Trong khi d6, & 2 TSU, hon
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hop ba dong vi khuédn c6 ty 1& C/N (68,3)
tuong duong v6i nghiém thirc bo sung dong
W48 (66,2). Dong W48 trong co ty 1€ C/N
cao hon dong W42 va hén hop (67,5 so véi
56,2 va59,2) vao 3 TSU. G4 TSU, ti1¢ C/N
lan lugt 56,1 ~ 57,4 > 46,3 ~ 41,0 tvong ing
véi cac dong W48 ~ W25 > W42 ~ hén hop
ba dong vi khuan (Bang 6).

Ty 1€ C/N & cac nghiém thirc giam
sau 4 tudn 0, nghiém thirc bo sung dong don
W42 hodc hon hop W42, W48 va W25 c6
ty 1€ C/N thap hon céc nghiém thire con lai
(Bang 6). Am d6 la rnot trong 7 nhan to
quan trong trong chat nén ding dé san xuét
phan bén sinh hoc bén canh oxy, carbonic,
nhiét d9, ty 1€ C/N, gia tri pH va kich c& tai
U (Meena va cs., 2021). Ty 16 C/N 25-35 la
t6i wu dé vi sinh vat trong khéi i duy tri 6n
dinh hoat dong (Akratos va cs., 2017). Ty 1€
C/N cao dan dén qua trinh bat diu cham va
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mét nhiéu thoi gian dé cac vat liéu trong
khdi 1 ¢6 thé hoai muc, trong khi ty 18 C/N
ban dau thdp din dén luong phét thai
amoniac cao va tang that thoat nito (Oudart
va cs., 2012). Ty 1& C/N cua khéi 0 anh
huong dén hoat dong cua vi sinh vat dong
thoi thuc ddy qua trinh phan hity chat nén

(Huang va cs., 2004; Igbal va cs., 2015)
Anh huéng ciia cac ty 18 C/N khac nhau dén
hoat dong cuia enzyme va céc co ché co ban
lién quan dén sy phan huy lignocellulose
trong qua trinh u ché pham (Yang va cs.,
2021). Do day la ché pham sinh hoc nén ty
s6 C/N cao hon so v&i phan hitu co vi sinh.

Bing 6. Anh hudng ciia 4m d6 dén ty 18 C/N ciia ché pham sinh hoc chira vi khudn quang dudng
khong luu huynh mau tia hoa tan lan

. Ty 16 CIN
Nhan to 17SU 2TSU 3TSU 4TSU
30 91,9° 82,58 68,78 48,8
‘ 40 93,28 65,70 68,1° 49,0
Am d6 % (A) 50 89,0% 61,70 63,0° 56,59
60 69,9¢ 51,8¢ 46,3 50,00
70 84.8¢ 60,00 61,1° 46,70
W42 87.8% 61,79 56,20 46,3
- W48 89,92 66,2 67,5° 56,12
Vikhuan (B) W25 83,8 61,20 59,25 57 42
W42+ W48+ W25 82,1° 68,3% 62,9% 41,00
Mirc y nghia (A) * * * *
Mirc y nghia (B) * * * *
Mitc y nghia (AxB) ns ns ns *
CV (%) 8,83 10,8 14,4 11,3

Trong cung mgt cgt, nhitng so cd chir theo sau khac nhau thi khac bi¢z 6 y nghia thong ké o
muic 5% (*) qua phép kiém dinh Ducan ¢ P<0,05; ns: khac biét khdng ¢ y nghia thong ke.

3.5. Anh hudng ciia am d9 dén mat so
PNSB trong ché phiam sinh hoc chira vi
khuin quang duomg khong lwu huynh
mau tia hoa tan lan

Giira cac mirc 4m do, mat sd vi khuan
0 2 TSU dat tuong duong nhau, véi dao
dong 0,349-0,401 x 10° CFU/g. Vao 3 TSU,
& am d6 70% mat s6 vi khuan dat 0,406 x
10° CFU/g, cao hon so v&i 4am do 30, 40 va
60% (lan luot 0,383, 0,385 va 0,378 x 10°
CFU/g) Tuy nhién, nghiém thuc trén co
mat so tuong du’ong v6i nghiém thirc 6 4m
do 50% voéi mat so dat 0,392 x 108 CFU/qg.
Vao 4 TSU, mat sd vi khuén & nghiém thuic
am do 40 va 60% la tuong dwong nhau
(0,478 va 0,484 x 10° CFU/g), cao khac biét
c6 y nghia thong ké 5% vai cac nghiém thirc
& 4am do 30, 50 va 70% (dao dong 0,323-
0,413x 10° CFU/g) (Bang 7).
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Mit khac, nghiém thirc bd sung dong
vi khuan W48 c6 mat s6 thap nhit & 1 TSU
(chi 0,275 x 10° CFU/g). O 2 TSU, mét sd
vi khuan ¢ nghiém thtrc b sung dong W25
(0,609 x 10° CFU/g) cao hon so véi céac
nghiém thuc khac (0,425-0,518 x 10°
CFU/g). Vao 3 TSU, hai nghiém thic bd
sung dong vi khuin W42 (0,400 x10°
CFU/g) va W48 (0,407 x 10° CFU/g) twong
duong nhau va cao hon nghiém thirc bd
sung dong vi khudn W25 (0,374 x 10°
CFU/g ) va hén hop ba dong vi khuan
(0,374 x 10° CFU/g). Tuong tu, vao 4 TSU,
hai nghiém thirc bd sung dong vi khuan
W48 va hdn hogp ba dong vi khuan twong
duong nhau va cung cao hon hai nghiém
thire bd sung dong don W42 va W25 (0,460
va 0,455 s0 v4i 0,399 va 0,366 x 10° CFU/g)
(Bang 7).
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Bing 7. Anh huong cua am d6 dén mat s vi khuan trong ché pham sinh hoc chira vi khuan quang
dudng khong Iuu huynh mau tia hoa tan lan

Mat s6 vi khuan (10° CFU/qg)

Nhan o 1TSU 2TSU 3TSU 4TSU
30 0,349 0,464 0,383° 0,401
40 0,388 0,522 0,385P 0,4782

Am do % (A) 50 0,360 0,465 0,3922 0,413°
60 0,401 0,542 0,378° 0,4842
70 0,356 0,502 0,406 0,323¢
W42 0,417 0,518 0,4008 0,399

Vi khuin B) W48 0,275° 0,444b¢ 0,4072 0,460
W25 0,3662 0,609 0,374° 0,366°
W42+ W48+ W25 0,424 0,425°¢ 0,374°b 0,455

Murc y nghia (A) ns ns * *

Mic y nghia (B) * * * *

Mirc y nghia (AxB) * * * *

CV (%) 278 22,9 5,33 145

Trong cuing mot cdt, nhiing s6 c6 cha theo sau khac nhau thi khac biét co y nghia thong ké &
muc 5% (*) qua phép kiém dinh Ducan ¢ P<0,05; ns: khac biét khong c6 y nghia thong ke.

Yeu t6 am d0 anh hudng truc tiép
mot s6 hop chét enzyme chuyén biét duoc
tiét ra tir vi sinh vét (Sivaramakrishnan va
cs., 2006). Két qua tir nghién ctru cho thiy
& 4 TSU, mat s vi khuén dat cao nhét & ti
U trong diéu kién 4m d6 60%. Két qua trén
phi hop v&i Zhang va cs. (2023) kiém soat
d6 4m ban dau & mitc 60% c6 thé cai thién
d6 hoai myc va hiéu qua phan bon cta phan
hitu co, ddng thoi tao diéu kién thuan loi
cho cac vi khudn ¢6 lgi cho qua trinh i phan
va nhan mat s6. Nhiéu nghién ciru trude day
cho thay d6 am t6i wu cho qué trinh @ phan
theo khuyén céo trong khoang 50 dén 70%
(Bishop va Godfrey, 1983; Richard va cs.,
2002, Cronje va cs., 2004; Haug, 2018).
Tuong tu, theo Meena va cs. (2021) hoat
dong ctia vi sinh vat va do am trong vat liéu
u phén c6 lién quan chit ch€ vdi nhau vi
nudc ¢o trong nguyén liéu tho dugc vi sinh
vat sir dung dé van chuyén chat dinh dudng
va ning luong qua mang té bao cta chung.
Do am trong vt liéu 0 phan thay doi tuy
theo kich thudc cta cac hat, diéu kién vat ly
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ctia vat liéu va hé thong  phan. Bo am ly
tudng trong vat liéu G phan la khoang 55%
(Meena va cs., 2021) vi trong truong hop
4m d6 <45%, qua trinh 1 bi ding lai do thiéu
nudce cho vi sinh vat; am d6 >60% lam thiéu
hut oxy nhung rat phi hgp dé phat trién cac
dong vi khuan ky khi (Misra va cs., 2003).
Mit khéc, 4m do 40 va 60% la phu hop nhat
dé cac dong vi khuin W42, W48, W25 va
hdp hop cac dong vi khudn trén ting mat sb
bén trong chit nén gdm rom, 14 khom va tro
trhu v6i lan luot dat 0,478 va 0,484 x 10°
CFU/g. Tuy nhién, nghién ctru cia Nguyén
Khoi Nghia va Nguyén Thi Kiéu Oanh
(2017) mat s6 vi khuin c¢é dinh dam
Bacillus aquimaris KG6-3, vi khuan hoa tan
lan Burkholderia sp. BL1-10 va vi khuan
tong hop hormone thuc vat Indole-3-Acetic
Acid Bacillus megaterium ST2-9 dat cao
nhét & 4m do 50% cua chit nén cam gao.
Theo Gangadharan va cs. (2006) 4m do chat
nén tir 30 dén 85% 1a phu hop cho sy sinh
trudng va phat trién cua vi sinh vat.
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4. KET LUAN

Ham lugng C tong sé & cac nghiém
thirc bd sung hdn hop 3 dong vi khuén W42,
W48, W25 thap hon cac nghiém thic bd
sung dong don, 52,0 so voi 58,9-59,1%.
Ham luong P tong s dat tuong dwong nhau
& cac am d6 va cac dong vi khuan. Tuy
nhién, am d6 40 va 60% va dong vi khuan
W48 va hon hop ba dong W42, W48, W25
dat mat s6 cao nhét. Ngoai ra, ham luong N
tong sb & nghiém thirc c6 am do 70% cao
hon céc nghiém thirc c6 am do 40, 50, 60%,
voi 1,29 so voi 1,03-1,19%. Bén canh do, ty
1¢ C/N & am d6 30, 40, 60, 70% phtt hop cho
san xudt ché pham sinh hoc trong khi do6
dong don vi khuan W42 va hdn hop ba dong
W42, W48, W25 dat ty 1¢ C/N (41,0 va
46,3) thip hon hai dong don vi khuan W48
va W25 (56,1 va 57,4).
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