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SUMMARY

RESEARCH ON MEDICINAL WASTE TREATMENT
PROCESS FOR PLANT GROWTH - PROMOTING SUBSTRATES

Since the use of microorganisms to convert medicinal waste residues into growth stimulants is both
eco-friendly and straightforward, it has the potential to be implemented in pharmaceutical
manufacturing facilities. The purpose of this research was to determine the most effective strategy for
recycling unused medicinal waste into plant growth-promoting substrates. The obtained results of the
experiments indicated that the best method for processing medicinal waste into humus is to use the CT4
formula with a 90:10 ratio of medicinal waste to pig solid waste. The ratio of carbon and nitrogen in
humus (C/N, <12,) and the concentrations of humic acid (4.25%), organic carbon (11.9%), easily
digestible phosphorus (0.61%), and total nitrogen (1.11%) ensure that the organic fertilizer is of high
quality. The concentration of IAA activity reaches 95 ppm.

Keywords: Medicinal waste residue, decomposing microorganisms, growth-stimulating microorganisms.

1. GIOI THIEU

Cho dén nay, chua c6 mot bao cao nao danh
gia chi tiét va ddy du vé 6 nhiém moi truong
do nganh Dugc pham gay ra. Theo bdo céo
nganh Duoc phim nim 2017, ca nuéc hién co
khoang 178 doanh nghiép san xuat thudc
(trong d6 c6 khoang 100 doanh nghiép san
xuét thudc tan dugc, 80 doanh nghigp san xuat
thubc dong duoc, ngodi ra c6 trén 300 co s&
san xuat thudc dong duoc). Trung binh mdi
nha may mot ngay thai ra 1 — 3 tén ba dugc
ligu sau qua trinh tach chiét. Hau hét cac chat
thai nay khong dugc xu ly, d6 la ligt ra ngoai
vira lam mat my quan, vira gdy 6 nhiém cho
mdi truong nha may, anh huong dén chat
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luong san phdm nha may tao ra, vira gay 0
nhiém moi trudng xung quanh.

Phan bén hiru co 1a mot trong nhitng yéu té
quan trong chuyén doi néng nghiép Viét Nam
theo hudng néng nghiép hitu co. Tuy nhién,
tinh hinh san xuat va tiéu thu phan bén hitu co
hién tai con qué nho bé so vé6i nhu ciu trong
nudc vé phan bon hitu co nhiam phuc vy san
Xuat ndng nghiép cdng nghé cao va nhing cay
trong co gia tri cao nhu ca phé, cay duoc ligu,
cao su, cdy an qua,... Hién tai, da s6 doanh
nghiép san xuat phan hitu co tai Viét Nam
dang sir dung than ban Iam nguyén liéu chinh
do ngudn nguyén liéu nay tap trung, 6n dinh,
thuan tién van chuyén. Ngudn than bun hién
nay da giam déng ké. Do vay, tim mot ngudn



nguyén liéu cé chi phi ré duoc cac doanh
nghiép rit quan tam. Trong khi d6 ngudn ba
dugc liéu giau chat hiru co hang ngay duoc
thai bo tir cac cong ty rat nhiéu. Néu nghién
ctru tan dung duoc nguon bi dugce ligu nay cho
san xuat phan hitu co s& mang lai hai loi ich:
mot 1a mot ngudn nguyén liéu sin, chi phi re,
ludn tai tao; hai la giai quyét van d& 6 nhiém
mdi trudng do ton du ba duoc lidu.. Mic du
con nhiéu kho khin khi sir dung nguén ba thai
ctia nha may dugc liéu 1am gia thé, phan bon
nhung déy 1a huéng di ding va can hién nay.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén vét liu

- B4 thai duoc liéu

- Phan chudng (phan lon)

- Vi sinh vat (VSV) phan giai cht hitu co:
nhom Streptomyces (D3, D25, D28), nhom
Bacillus (DTB1, DTB2) - vi sinh vét sinh kich
thich sinh treéng: nhom Azotobacter sinh IAA
(PX2, DX6)

2.2. Phwong phap nghién ciu

2.2.1. Phwong phdp xdc dinh mdt d¢ vi sinh
vat

- Xéc dinh thanh phan va sé luong VSV theo
phuong phép pha loang.

+ Ldy 10g mau chét thai cho vao binh nén
chira 90ml nuée di vo tring lic cho mau dong
nhat, mau duoc pha lodng 102,

+ Str dung pipet hat 1ml mau di pha loing &
nong d6 10 vao dng nghiém chira 9 ml nude
v tring, ta duoc do pha lodng 102, Tiép tuc
pha lodng dén ndng do thich hop.

+ Dung pipet vo tring lay 100ul dung dich pha
lodng & cac ndng do pha lodng thich hop 1én
trén bé mat moi trudng thach dac hiéu cho ting
loai vi sinh vat trong dia petri v0 trung. Dung
que gat thiy tinh v tring dan déu giot dich do

trén bé mat thach. Nudi ciy & 30°C trong ta 4m.

Sau 1-2 ngay ldy ra quan sat va dém cac khuan
lac hinh thanh. Sé luong té bao dwoc uée
luong thong qua dém khuan lac moc trén moi
truedng thach, mdi ndng do6 pha lodng duoc lap
lai 2 dia.

Cong thirc x4c dinh sé lugng té bao:

X = a.b.10 (CFU/mI)
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a: s6 luong khuan lac xuat hién trén dia petri

b: nghich dao ciia ndng d¢ pha lodng

2.2.2. Phwong phdp xdc dinh khd ning khding
khudn ciia bé dwc liéu

Cac vi sinh vat mudn kiém tra sy doi khang
dugc ldy mot it sinh khéi dung que cay hodc
que trang dan déu trén moi truong thach dia
agar dic trung. Sau d6 khoanh 15 thach rdi cho
b duoc liéu vao cac 16 thach va dem nudi cay
& 28°C. Sau 1 - 2 ngay ldy ra dé kiém tra sy
xuit hién cua vong khang khuan.

2.2.3. Phuwong phdp xdc dinh chat kich thich
sinh trwéng trong mau rdn

Pé xac dinh IAA trong miu rin ta lam nhu
sau: can 5 g mau rin cho vao 45 ml nuéc cat,
lic dau trong 30 phut. Sau d6 ly tim thu dich
noi.

+ LAy 2 mL dich ndi da ly tim 6000 vong/phut
trong 10 phat & nhiét d6 4°C va b sung thém 8
mL thudc thir Salkowski cai tién. Lic déu, dé
yén trong 20 phit.

Thubc thir Salkowski:

FeCls: 1,29

H,S04 98%: 300 mL

Nudéc cat: 500 mL

Ham lugng IAA tho sinh ra dugc xac dinh theo
phuong phap so mau trén may & budc séng
530 nm v&i do thi chuan IAA. Chi s6 OD duoc
ddi chiéu véi db thi chuan dé tinh IAA c6 trong
dung dich.

Ham luong IAA trong mau ran dugc tinh nhu
sau:

Y = X*20 (ppm)

Y : ham luong IAA trong mau rin

X : ham lugng IAA trong mau dich ndi sau ly
tam

2.2.4. Phuwong phdp nghién ciru i xur ly ba
thdi dwoc liéu

Dé bién ba duoc liéu thanh nguyén liéu san
Xuét gia thé kich thich sinh truéng thi can man
hoa bi duoc liéu. D& mun hoa ba dugc lidu thi
ba duoc liéu dugc u theo cac cong thac sau va
tién hanh kiém tra d6 4m, 6 4m theo thoi gian
(ngay dau, 7, 14, 21, 28, 35, 42, 49, 63 ngay)
két hop kiém tra chét lugng man sau qua trinh
u.



Bang 1. Thanh phan cac céng thic thi nghién
u ba thdi duroc liéu

Thanh phan

L CT1
nguyén li¢u

CT2 | CT3 | CT4

Ba duoc liéu {100 kg|100 kg|100 kg| 90 kg

Chat thai chan
ran chin nuoi - - -
lon

10 kg

NPK - - |100g| -

Do 4m ban dau | 50% | 50% | 50% | 50%

Hon hop ching
VSV phan giai
(D3, D25, D28,
DTB1, DTB2)

- 100 mI{100 ml| 100 ml

Hon hop vi sinh
sinh kich thich
sinh trudng
(bX2, bX60

100ml

2.2.5. Tao ché pham kich thich sinh truwéng
tir ba durgc lidu

Mun dugc liéu sau u theo phuong phap 2.2.1
dugc bo sung hdn hop gidng céc ching vi sinh
kich thich sinh truedéng vai cdc ty 1€ 5%, 10%,

15% va 20%. Sau d6 tién hanh liy miu dé
danh gia kha ning sinh truéng va sinh 1AA cia
cac VSV sinh kich thich sinh truéng theo thoi
gian.
3. KET QUA VA THAO LUAN
3.1. Két qua nghién ciu kha ning ic ché
mdt s6 vi khuin ciia ba dwoc ligu
Do duoc lidu c6 tdn du mot s6 hoat chit co
tinh khang khuan cao do d6 truée khi tao ché
pham ching t6i da tién hanh kiém tra kha nang
khéng khuin cua ba duoc lidu dbi véi mot sé
vi khuan gay hai cho cdy nhw: Erwinia
carotovora la vi khuan gay thdi nhiin bap cai,
Xanthomonas axonopodis pv. Manihotis la vi
khuan gay chay la va hdn hop vi khuan sinh
kich thich sinh trudng.

Bang 3.1. Két qua doi khang mét sé vi khudn

Cua ba duoc liéu

- Xanthomonas Hé_n hop vi khuan
Erwinia TS sinh kich thich
carotovora Manihotis sinh trudng (BX2
va BX6)
Duong kinh
vong khang 22 32 0
(mm)

A

Hinh 3.1. Hinh anh khéang vi khudn cia ba duroc liéu

A: khang vi khudn Erwinia carotovora

B: khang vi khugn Xanthomonasaxonopodis pv. Manihotis

C: khéng khang hon hop ching DX2 va PX6

Két qua bang 3.1 va hinh 3.1 chi ra rang, bi
duoc lidu c6 kha ning khang vi khuin gay
bénh cay Erwinia carotovora va Xanthomonas
nhung lai khong khang vi khuin kich thich
sinh truong. Diéu nay cho thdy, viéc tin dung
bd duoc liéu lam nguyén liéu san xudt ché
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pham kich thich sinh trudng cho cdy trong la
mot loi thé.

3.2. Panh gia dién bién nhiét do, 49 Am ddng
Nhiét do 1a mét chi ti€u gitip nhan biét duge su
hoat dong cua vi sinh vat va déng thoi nhiét d6
cao ciing dam bao cho chit lwong cia san




phim phan hitu co diu ra s& khong con vi sinh
vat gay bénh.

Két qua theo doi nhiét do dong & duoc thé hién
trong biéu d6 3.2

Nhiét dj cua cac dél|g i & cac giai doan khac nhau

40 —t—CT1
0 T2

20 T3

Nhiét 46 ()

Tngay 14ngay 2lngay 28ngiy 35ngly 42ngiy 49 ngay 63 ngay
Thari gian (ngay)

Hinh 3.2. Su bién déng cua nhiét dg dong v
theo thoi gian

Két qua su bién dong cua nhiét do trong qua
trinh & ba dwoc liéu cho thay: nhiét d6 déng u
¢ xu hudng tang trong vong 14 ngay dau, sau
d6 c6 chiéu hudng giam. Béi véi cac CT2,
CT3, CT4 c6 bd sung vi sinh vat phan giai
nhiét d6 déng u cao hon so v6i CT1 khong bd
sung VSV. Nhiét d6 cac thi nghiém c6 b sung
VSV cao nhat c6 thé I1én t6i trén 60°C & CT4.
Két qua nghién ciru ndy phd hop véi nghién
cau cua Wei et al (2014), Misra et al. (2016) [1,
2]. Trong khi d6 nhiét do cia CT1 cao nhat
cling chi dat xap xi 50°C. Sau 14 ngay nhiét do
dbng  ca bd sung vi sinh vat va khong b sung
vi sinh vat déu c6 xu huéng giam cho dén 63
ngay nhiét do cac déng u chi con khoang 30°C.
Két qua ciing twong dwong véi nghién ciu cua
L& Thi Kim Oanh va ctv (2016) [3].

Két qua theo doi do am déng i duoc thé hién
trong biéu dd 3.3

&0

——(T1
T2
cT3
T4

Tngdy langiy 2lngdy 28ngay 35ngly 42nghy 49ngdy 63 ngay
Thiri gian

Hinh 3.3. Su bién dong ciia dé am cia dong i
theo thoi gian

Do 4m cua dbng u lién tuc giam theo thoi gian

cho dén ngay thir 63 d6 4m chi con dudi 30%,

trong d6 d6 am cua CT3, CT4 la thap nhat. Két

qua ciing dugc ghi nhan twong ty nhu nghién ctu
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caa Tran Ngoc Hitu va ctv (2014), Kalatzi et al
(2016), Nguyén Diac Kién va ctv (2016) [4, 5].
Tur két qua theo ddi bién dong va nhiét do va do
4m cua ddng u c6 thé thiy, CT4 Ia nghiém thirc
¢ b sung 10% chat thai ran chin nuéi lon cd
kha niing dura nhiét d6 dong u Ién cao nhét va cho
d6 am két thic qua trinh 1 thip nht.
3.3 Panh gia chit lwong gia thé hiru co tao
thanh sau xir Iy ba thai chiét dwoc liéu
Két qua danh gia chat luong gia thé hitu co tao
thanh sau xu ly ba thai chiét duge liéu duoc
trinh bay trong bang 3.2

Bang 3.2. Két qua phan tich chat lirong mun

sau u

Chi tiéu CT1l | CT2 | CT3|CT4
pH 7,3 72 | 714 | 7.2
D6 am (%) 32 | 30 | 29 | 28
Cacbon hitu co (%) 223|205 (17,2119
Téng nito (%) 0,83 | 093 | 1,02 | 1,11
Phétpho dang P20s (%) | 0,51 | 0,55 | 0,58 | 0,61
Kali dang K20 (%) 0,82 | 0,83 | 0,83 | 0,91
Canxi dang CaO (%) 134 | 1,36 | 1,41 | 1,43
Magie dang MgO (%) 0,83 | 0,87 | 0,91 | 0,95
Axit humic (%) 2,13 | 2,87 | 3,34 | 4,25
Cellulose (%) 7,33 | 7,09 | 6,89 | 6,54
Ty 1€ C/N 26,87 |22,04|16,86)10,72
Pb 10,76 | 10,92 (10,08 10,74
Hg KPH | KPH | KPH | KPH
As 0,56 | 0,57 | 0,55 | 0,56
Cd 122 | 1,20 | 1,22 | 1,21
Salmonella/25g KPH | KPH | KPH | KPH
E.coli/25g KPH | KPH | KPH | KPH
Ham lugng IAA (ppm) - - - 95

Ghi chii: CTI, CT2, CT3 khéng b6 sung vi khudn
sinh kich thich sinh truong Azotobacter (DX2 va
BXG6) 1én khip bé mdt mim hitu co; cong thirc CT4
b6 sung vi khudan sinh kich thich sinh trudng
Azotobacter (BPX2 va BX6) 1én khip bé mdat min
hitu co

Két qua mun hoa ba dugc liéu theo cac cong
thirc khac nhau ciing cho thay sy khéc biét. Doi
VGi cac mau c6 bod sung thém hdn hop VSV
phan hiy chit hiru co thi ham lwong cachon
hitu sau khi @ con lai déu thdp hon so véi CT1




khong bo sung hdn hop vi sinh vat phan hiy.
Ddi véi CT1 khong bd sung hdn hop vi sinh
phan giai chat hiru co thi ham luong cacbon
hitu co sau 63 ngay u van la 22,3%, CT2 bo
sung thém vi sinh phan giai chat hitu co ham
lugng cachon hitu co chi con 20,5% giam 1,8%
so voi CT1. CT3 c6 bo sung thém 0,1% NPK,
cachon hitu co sau u la 17,2% giam 5,1% so
v6i CT1. Con CT4 b sung chét thai ran chin
nudi lon, ham lwgng cachon sau u chi la 11,9%
giam 10,4% so véi CT1. Khi quan sét chi sé
humic thi & CT4 ciing ¢6 ham lwong cao nhét
4,25%, cao hon CT3, CT2, CT1 theo tht tu la
0,91%; 1,38% va 2,12%. Diéu nay c6 thé thiy
rang khi bd sung chat thai chin nuéi lon thi
kha ning phan giai bi dwoc liéu s& tét hon.
Tuong tw, ham luong céc nguyén té dinh
dudng (N-P-K) ciling ¢6 sy khac biét va ting
dan & ca bon cong thic, lan luot 14 CT1, CT2,
CT3, CT4. Mat khéc, ty 1€ C/N la mot trong
céc chi sb quan trong danh gia dé 6n dinh cua
phan bon, téc do6 khoang hoa va tai tao chét
hitu co. Trong d6, chi c6 CT4 dap ung QCVN
01-189:2019/BNNPTNT vé Chat lugng phan
bon (C/N<12). Ngoai ra, ham luwgng cac kim
loai ning va cac vi khuin gay bénh nhu
Salmonella, E. coli trong cac mau déu rat thip
hodc khéng phét hién. Két qua nghién ctu nay
phu hop véi nghién ciu cia Nguyén Thai Huy
va ctv (2013), Nguyén Van Thao va ctv (2015)
6, 7].

Nhu vay c6 thé thay CT4 b sung chét thai
chan nudi lgn 1a cong thirc thich hgp nhit cho
qué trinh mun héa. Do 6, cong thuc CT4 dugc
lya chon cho qua trinh mun héa ba dugc liéu,
sau d6 Iya chon CT4 b sung vi khuén sinh
kich thich sinh truéng Azotobacter (BPX2 va
DX6) 1én khip bé mat mun hiru co, sau qua
trinh u CT4 ta thdy ham luong IAA dat 95 ppm
sau khi & b6 sung vi khuan.
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Mic du vay, khi so sanh véi dinh lugng bét
budc theo Thong tu 36/2010/TT-BNNPTNT
ddi vé6i phan hitu co sinh hoc, cac san pham
CT1, CT2, CT3, CT4 déu chua dat day du cac
yéu cau. Do vay, vin can tiép tuc nghién ctu
phuong phap u nham nang cao chit lugng san
pham va tién toi thwong mai hoa.

Nhu vay gia thé hitu co co chat luong 6n
dinh, ham lugng dinh dudng, kim loai nang
va mat d¢ vi sinh gay bénh nam trong gidi
han tiéu chuan vé& quan ly phan bén, dic
biét lugng dinh dudng dé tiéu dugc ting 1én
chat it do hoat dong tiép tuc chuyén hda
chit hitu co cua td hgp gidng VSV c6 trong
ché pham xu ly ba thai chiét dugc lidu. Nhu
vy, gia thé tao thanh tir xir ly ba thai chiét
duoc liéu c6 chat luong tét, c6 thé cung cap
dinh dudng dam béo sinh truéng cho cay
trong.

4. KET LUAN

Sir dung VSV xu ly ba thai dugc liéu thanh
gia thé kich thich sinh truéng la phwong
phép than thién moi truong, dé van hanh nén
c6 trién vong ap dung trong diéu kién thyc té
tai cac nha may duoc liéu. Ba lua chon cong
thac CT4 c6 ty 1é phdi nguyén liéu gom 90
kg ba dugc lidu va 10 kg chat thai rian chan
nubi lon cho kha nang xur ly ba duoc liéu
thanh mun hiéu qua nhat. Chat lwgng man:
cachon htru co 11,9%; axit humic 4,25%, TN
1,11%; photpho dé tiéu 0,61% va C/N<12
dam bao chat lugng cua phan hiru co, ham
luong hoat tinh IAA dat 95 ppm.
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