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KHAO SATKHA NANG SINH IAA CUA CAC CHUNG VI SINH VAT
PHAN HUY LONG GA VA UNG DUNG DICH THUY PHAN LONG GA
LAM CHAT KiCH THICH SINH TRUONG THUC VAT
A STUDY OF IAA PRODUCING ABILITY OF CHICKEN FEATHER BIODEGRADATION
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Toém tét - Tiém nidng st dung chét thai keratin c6 ngudn gbc tr
cong nghiép giét md gia cAm nhw 1a mét loai phan bén hivu co cé
gia tri 1am tang sé lwgng nghién ctru gan day. Nghién clru nham
xac dinh kha nang sinh indole acetic acid (IAA) va anh hwéng cua
dich thay phan (TP1) 1én sw phét trién thwe vat cda cac ching VSV
phan lap. Két qua cho thy ca 5 ching déu cé kha nang sinh 1AA.
Diéu kién t6i wu dé sinh IAA ctia PHK1 la méi trwong dich chiét
khoai tay bd sung 20 g/l bot Iong ga trong thoi gian nudi céy 6 ngay.
TP1 lam tang s6 ch0| va ré clia cay cuc nudi cay invitro.TP1 con
lam téng ti I8 ndy ma&m va kich thich sinh trwéng clia cay dau xanh
sau 4 tuan gieo. Két luan rang, chiing DHK1 cé nhiéu déc tinh c6
lgi cho viéc phan hly I6ng ga va kich thich sinh trwdng thyc vat. Tw
do, chung toi d& xuét st dung dich thay phan I6ng ga nhw mot
phwong phap hiéu qua dé thay thé phan bén héa hoc.

T khéa - 16ng ga; indole acetic acid (IAA); kich thich sinh truéng
thwe vat; dich thdy phan; phé pham.

1. Pit van dé
Str dung chét kich thich sinh truéng thyc vat khong rd
ngudn gdc tiém an nhiu nguy co anh hudng dén méi truong
va suc khoe nguoi tiéu dung. Vi viy, viéc nghién ciru tim ra
cac tac nhan kich thich sinh truong thyc vat méi co ngudn
goc sinh hoc va an toan c6 ¥ nghia thuc té. Nhiéu VSV trong
dat c6 kha nang thuc day sinh truong cua thyc vét qua nhiéu
con duong khac nhau nhu ¢b dinh nito hodc kich thich san
sinh chat kich thich sinh truéng, vi du nhu sinh IAA [1-3].
Kich thich sinh truéng thyc vat bang cac VSV do6 con cd tac
dung kiém soat sinh hoc, (rc ché su phat trién cua VSV c6
hai va cai tao dit [4, 5]. Nghién ciru gin day cua Paul va
cong su [6] cho thay co6 mbi quan hé giira cac chung VSV
phéan huy keratin va sinh IAA. Nghién ctru cia Anwar [7]
ciing cho thdy cac VSV phan giai keratin dong thoi sinh
IAA. Trén co so do, sir dung cac chung VSV phan huy
keratin cua 16ng ga phan lép tr khu giét md gia cam nhu
cong bd nam 2014 [8], chung t6i tiép tuc khao sat kha ning
sinh 1AA cua cac chiing trén va tiém nang sir dung dich thuy
phan nhu la tdc nhan kich thich sinh truong cua thuc vat.
Kha nang kich thich sinh truéng cta dich thity phén 1én sinh
truong cua thyc vat duge danh gia qua sy sinh truong phat
trién ciia cdy d4u xanh qua 6 tuan gieo trong.

2. Vit liéu va phuong phap
2.1. Vit liéu

- Mﬁg dat, miu nudc va 1ong ga dugc léy tai khu gié:[
md gia cam chg Hoa Khanh, quén Lién Chiéu, thanh pho
ba Nang.

Abstract - The potential of using keratin wastes originating from the
poultry industry as a valuable organic fertilizer gives rise to the need
for intensive study recently. The aims of this study is to identify indole
acetic acid (IAA) producing activity and effect of chicken feather
lysate (TP1) on plant growth of isolated strains. The results has
shown that all 5 isolated strains are able to produce IAA. The
optimum conditions for IAA producing of BDHK1 strain are potato
extract medium added 20g/l of chicken powder in 6 days of
incubation. TP1 increased the number of shoots and roots of
Chrysanthemum sp in invitro culture. Moreover, TP1 also increased
germination rate and promoted plant growth of mung beans after 4
weeks seeding. In conclusion, PHK1 have multi trait activity which
are useful for feather biodegradation and plant growth promotion.
From this result, we suggest using chicken feather hydrolysate as an
attractive way to replace chemical fertilizers.

Key words chicken feather;
phytohormone; hydrolysate; waste.

Indole acetic acid (IAA);

- Hat déu xanh giébng va choi cay hoa clc
(Chrysanthemum spp.) mua tai thi truong Da Nang.
2.2. Dung cu va thiét bi

Bao gom: Tu cdy vé tring (Daiki); bép dién (Hiru Nghi,
Viét Nam); may li tim (Zentrifugen, Duc); 10 vi song
(Sharp); cén ky thuat (ARC 120 OHAUS, My); can phan
tich (OHAUS, M¥); n6i hap vo tring (ALP-Japan); ti am
(BE500 Memmert, buc); mdy do pH (Metter Toledo);
Micropipet (Axygen); ti say chén khong (VO 400
Memmert, Durc); mdy quang ph6 UV-vis (BioRad, USD);
tu lanh (Sanyo); kinh hién vi (Olympus, USA).
2.3. Phwong phdp nghién ciru

2.3.1. Xac dinh ham lugng IAA ciia ching phan 1ap bang
thude thir Salkowski theo mé ta cua Gutierrez va cong su
[9]. Can 0,025g IAA chuan + 100ml nudc cat dé thanh
250pg/1, pha lodng thanh diy ndng do tir 10-100 pg/l. Xay
dung dudng chuan TAA bang cich do OD & budc song
530 nm. Sinh khéi dugc nudi & 37°C, ¢6 lic 200 vong/phit,
trong khoang thoi gian 1a 3 — 7 ngay, dugc mang di ly tdm
3500 vong/ phit & 20 phit dé thu dich. Hit 1 ml dich Iy tam
+ 2 ml thudc thur Salkowski, xac dinh mét d§ quang ¢ budce
s6ng 530nm. Xac dinh ndng d6 IAA dya vao dudng chuén.

2.3.2. Phwong phdp nghién citu anh huong cia dich thiy phan
long ga bang ching PHK lén sy sinh truong cua thuc vat

- BS tri thi nghiém: Moi thi nghiém dugc bb tri theo
phuong phap khoi hoan toan ngau nhién- Randomized
completeblock design (RCBD) véi 3 1an nhac lai.
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- Xéc dinh anh hudng cua dich thuy phén tu 16ng ga
bang chung PHK 1 1én qua trinh nuéi cay chdi invitro.

Mau ctc dugce lya chon 1a mau cac invitro khée manh,
phat trién t6t, khong bi nhlem nam. Cit doan than mang
chdi nga khoang 8-10 mm, cdy vao méi trudng nudi cay
khac nhau. Chi tiéu theo ddi: Chiéu cao trung binh mau
(cm); s6 14 trén mau; ty 18 mAu tao 1& (%); s6 ré/mau; chiéu

dai r&(cm). Theo ddi va ghi nhan két qua sau 3 tudn nudi
ciy & nhiét do 25°C, &nh sang 2000- 3000 lux.

- Xac dinh anh hudng cua dich thuy phan tir 1ong ga bang
ching PHK1 1én sy nay mam va phat trién cta ddu xanh

- 2 gram hat giéng dugc khir tring bé mit bang ethanol
95% trong 30 gidy va ngadm trong javen 20% trong 5 pht.
Sau do6 hat giéng da khur trung s& dwoc rira lai 5 1an bang
nudc cat vo trang. Cac hat sau khir tring dugc mang di
ngam vai dich thuy phén trong 10 phut, sau d6 dugc lam
kho va gieo trén thach mém agar 0,5%. Quan sat sy ndy
mam hat giéng dé xac dinh anh hudng cua IAA.

- Cay dau xanh sau khi cho nay mam dugc trong trén
dat cat tai phong thi nghiém, sau 1 tuan gieo trong, tudi cay
bang cac dung dich thiy phan 16ng ga pha lodng 100 lan.
Mau dbi chimg khong 1a nudce th@ng thuong. Chi tiéu theo
doi: Chleu cao trung binh mau (cm); s6 14; sO ré, trong
luong 1& (). Theo ddi va ghi nhan két qua sau 3 tudn tudi
dich thuy phan.

2.3.3. Phurong phdp xir Iy 56 liéu

Két qua ghi nhan la gid tri trung binh cua 3 lan lap va
v€ biéu do bang phan mém Microsoft excel 2010.

3. Két qua va théo luin
3.1. Khdo sdt khd nang sinh IAA ciia ching \/SV phdn ldp

Str dung 5 chiing VSV c6 kha ndng phan giai long ga
da dugc phan 1ap trudc day. Trong nghién ciru nay chung
t6i khao sat kha nang sinh IAA cua cac chung VSV d6. Kha
nang sinh IAA cua ching VSV phén 13p c6 anh huong rat
16n tir méi trudng nudi cdy. Két qua xac dinh ham luong
IAA trong 4 ngay ¢ 2 bang trén cho thay tat ca cac ching
deu co6 kha nang sinh IAA. Két qud khao sat sinh IAA trén
cac méi truong khac nhau dugce thé hién ¢ Bang 1:

Bdng 1. Kha nang sinh IAA cua cdc chung phan lgp
trén cac moi truong khac nhau

Chiing Ham lwong IAA(Ug/ml) trong cic mdi trudng

Al A2 A3 A4 | Bl1 | B2 | B3 | B4
PHK1 | 4,043 | 5912 | 6,935 [8,877]| 2,54 |17,94|17,77|35,75
PHK2 | 6,918 | 13,719 | 2,276 [13,39]| 2,22 |19,54]| 3,54 |20,88
PHK3 | 7,106 | 16,78 | 8,211 | 6,73 |3,606| 11,8 |17,64]|24,33
DPHK4 | 8,835 | 20,912 | 2,357 |6,8123,812] 23,6 |12,64|15,68
PHKS5 | 9,335 | 19,245 | 1,788 |6,619] 4,34 | 3,74 |11,76]10,68

Al: Méi trwong thach thit peptone chudn bi theo [6];42: Méi truong Al
+ 10g/Ibét 16ng ga;A3: Mai truong A1 + 10g/I tryptone;A4: Méi truong
Al + 109/l tryptone + 109/l 16ng g&; B1: Méi truong dich chiét khoai
tay;B2: Méi truong B+ 10g/I bot 16ng ga;B3: Moi truong B1+ 10g/I
tryptone; B4: Mdi truong BI1+10 g/l tryptone +10g/l bot 16ng ga

O moi truong A, két qua cao nhét 1a chung PHK4 véi
ham lugng TAA thu dugce 20,912pg/ml; trong khi & moi
truong B, ndng do IAA cao nhat thu dugc 1a 35,75 pg/ml.
Tu két qua do chang toi lya chon chung PHK1 va méi

truong B dé tiép tuc khao sat.

3.2. Khdo sdt mgt sé yéu to anh hwéng qud trinh sinh IAA

cuia chung DHK1

3.2.1. Anh huong ciia ham heong long ga dén khd nang sinh

144 cua chung DHKI trén mai truong dich chiét khoai tay
Tién hanh khao sat trén méi truong dich chiét khoai tay

véi nhitng nong d6 16ng ga khac nhau trong thoi gian nudi

la 6 ngay, 37°C.
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Hinh 1. Anh hiéng ciia leong 16ng ga 1én kha nang sinh 144
cua chung PHK1

Két qua cho thiy, khi tang lwong 16ng ga tir 10 g/l dén
20 g/l, lugng IAA sinh ra c6 xu hudéng tang, khi vuot qua
20 g/l lwong IAA sinh ra giam dan. Qua trinh sinh IAA ciia
VSV trai qua nhiéu giai doan, nhu véy, 20 g/l c6 thé 1a gidi
han ma tai d6 chung PHK1 can nhiéu thoi gian hon dé
chuyén héa 16ng ga va IAA con dang trong giai doan tong
hop céc tién chat ciia IAA.
3.2.2. Khdo sat kha nang sinh IAA trén méi truong dich
chiét khoai tdy bé sung 20/1 Iong ga ciia ching PHKI theo
thoi gian

Chon méi truong dich chiét khoai tiy c6 bd sung 20 g/l
l6ng ga dé tiép tuc khao sat kha nang sinh IAA cua ching
PHK1 theo thoi gian nuéi cdy. Két qua khao sat thé hién &
Hinh 2:
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Hinh 2. Khd ndng sinh I44 cia ching DHK1
theo thoi gian nudi cay
Kha ning san sinh IAA ting dan 1én ngay th 4, ting
manh t&i ngdy thtr 6 14 144,69 pg/ml va giam xudng & ngay
thir 8 con 28,67ug/ml. Thoi gian nudi ciy dé sinh IAA t6t
nhét dugc x4c dinh 1a 6 ngay.

3.2.3. Anh hudng cia thoi gian bdo qudn dén ham lheong
1AA cua chung PKH1

IAA 1a chét kich thich sinh truéng thudc nhom auxin co
nhén indole rat dé bi bién tinh béi nhiét d6 va thoi gian nuéi
cdy. Vi véy, chling t6i tién hanh khao sat ham lugng TAA
sau 3 tudn bao quan.
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Bdng 2. Ham luong TAA(ug/ml) sau thoi gian bdo qudn

Thoi gian nusi | AA(rg/ml) sau thoi gian bao quan (tuan)
(ngay) 1 2 3
2 17,36 13,8 12,5
4 20,52 16,04 12,8
6 137 1341 131,2
8 26,3 25,2 24,49

Véi dich thily phan 16ng ga bang chung PHK1 trong
thoi gian 3 tudn bao quan thi ham luong TAA giam khong
dang ké, ngay nudi thir 6 1a ngay on dinh nhat trong thoi
gian béo quan.

3.3. Danh gid khd nang sir dung dich thiiy phdn long ga
ciia chiing DHKI nhuw la tac nhdn kich thich sinh truong
thuwce vt

3.3.1. Anh huéng cua dich thity phdn long ga ciia ching
PKHI lén si phdt trién ciia choi ciic nudi cdy invitro

Mai truong Murasighe va Skoog (MS) la mdi truong
co ban dung cho nudi cdy mé thuc vat. M6i truong B la
moi truong MS ¢6 b sungl-naphthaleneacetic acid (NAA)
va benzyl adenine (BA) 1a moi truong nhéan cay hoa cuc da
dugc nhiéu tac gia cong b6 [10]. Str dung 2 méi trudng trén
lam ddi chimg dé so sanh kha ning kich thich sinh truéng
thuc vét cia TP1, két qua khao sat cho thdy, TP1 lam ting
su tao chdi va chiéu cao cua chdi. Pic biét, TP1 lam gia
tang ro rét sy hinh thanh ré ciing nhu chiéu dai r& (Bang
3).Ngoai ra chung t6i con ghi nhan mot sb trudng hop tao
mo seo va tao ré trén moi trudng F.

Bing 3. Anh huong ciia dich thity phan Iong ga cua ching
DKHI lén sy phat trién cua choi cuc invitro

Mbi truong A MS B F
S6 chdi/ miu| 1,0 1,0 1,33 1,2

Chicucao 146,018 144045 |2,5+025| 46304
than/mau(cm)

Sé 14/miu  |3,25+0,5| 3,540,5 |5,4+0,82| 5,67+0,75
Sé ré/miu(%)| 0 0,8+0,2 0 4,010,384
Chicu dai 0 1-1,2 0 0,3-5,0
ré/mau(cm)

A: 30 g/l duong + 8 g/l agar;MS:MS+30 g/l duwong + 8 g/l
agar; B: MS +30 g/l dwong +8 g/l agar+ 0,5 mg/ml NAA + 2
mg/ml BA; F: MS +30 g/l duong +8 g/l agar+ 5 mg/ml TP1
Két qua nay cho thiy TP1 tic dong nhu mét auxin
manh, lam tang sy hinh thanh ré va kich thich sy hinh thanh
md s¢o ¢ nong do cao.
3.3.2. Anh huong ciia dich thity phdn long ga bang chiing
DHKI lén ti lé nay mam cua hat
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Hinh 3. T7 I¢ nay mam cia hat dgu xanh sau 48 gio

Khéo sat anh huong cta dich thily phan 16ng ga bang
ching DHKI1 Ién sy néy mam cia hat du xanh cho the‘iy,
dich thuy phén 16ng ga lam ting ti 1é ndy mam rd rét so véi
méu déi chimg 13 ngam trong nudc.

3.3.3. Khdo sat anh huwong cua dich thuy phdn long ga
bang chung PHKI én sy sinh truong cia cdy ddu xanh
qua 4 tuan

Anh huéng cia TPI Ién sy sinh truong cua cay déau
xanh duoc theo doi qua 4 tuan gieo trong, két qua cho thay
mau cay dau xanh qua 2 lan tudi TP1 co sy tang 10 rét ve
s6 14, trong luong tuoi va sd 1, nhung it anh huong 1én
chiéu cao cua cay (Bang 4). Két qua nay phu hop véi anh
huong cta IAA 1én cay trong, d6 1a IAA lam ting su phat
trién cta ré va kich thich sinh truéng ciy trong da duoc
khing dinh qua nhiéu cong b trudce day [1, 11]. Ngoai ra,
theo két qua cua khao sat trude dy [8] ham lugng nito tong
sO va protein hoa tan ctia dich thily phan 16ng ga bang
ching HK1 1a kha cao, trong ttng 0,18 g/l va 1,26 g/1. Nhu
vay, anh hudong ctia TP1 1én céy trong c6 thé con do thanh
phan dich thiy phan 16ng ga chira mot lugng 16n céc acid
amin t6t cho cay trong.

Bing 4. Anh huéng ciia TP Ién sw sinh trudng cua cdy ddu
xanh qua 4 tuan

Chi tiéu khao sat Déi chimg Vi sinh
Chiéu cao than(%) 100+0,65 102,560,7
S6 14(%) 100+0,6 137,5+0,9
Trong lugng tuoi(%) 100+0,4 145,29+1,2
Trong luong r&(%) 100+0,7 198,6+0,8
Chiéu dai r8(%) 100£0,71 128+0,5
A 2 T
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Hinh 4. Cdy ddu xanh sau 48h gieo hat (4) va 4 tudn trong
trong chdu (B)
DC: d6i chung (nuéc); VS: dich thiy phan 16ng ga bang
chung PHK1
3.4. Két Iugn

Ngoai kha nang phén giai 16ng ga, cac chung VSV phan
lap tai khu giét mo gia cam chg Hoa khanh con cho thay co
kha nang sinh IAA. Chung t6i da xac dinh dugec mot so yeu
t6 co ban anh huong dén qua trinh sinh IAA nhu thoi gian
nudi cdy va lugng 16ng ga bd sung. Nghién clru nay ciing
chung minh kha nang kich thich sinh truéng thyc vat cia
dich TP1. Tac dong kich thich sinh trudng thyc vat cua TP1
dugc ghi nhéan ¢ ca 2 muc d6 invitro va invivo. Nhiing diéu
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kién co ban dé thuy phan 16ng ga sir dung chung DHK1 la
co s& dé c6 thé tién hanh nhig khao sat sau hon, cling nhu
trién khai nghién ctru & qui md 16n hon. Véi luong long ga
thai ra hing ngay 1én dén hang tan tlem 4n nguy co giy 6
nhiém méi trudng thi viée tin dung ngudn 16ng phé thai nay
dé san xuét phéan bon hitu co hodc dung dich kich thich sinh
trudng thyc vat vira mang lai hiéu qua kinh té vira gop phan
giam thleu nguy co 6 nhiém méi truong. Trong bbi canh nhu
cau vé cac san pham xanh, sach, than thién v6i méi truong
ngay cang ting, viéc sir dung TP1 lam chat kich thich c6 thé
giam thiéu anh huong cua viéc str dung chit kich thich trén
thyc vat ma van gitr dugc ning suét cao, dap tmg dugc yéu
cau ctia nén ndng nghiép hitu co xanh va phat trién bén vimg.
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