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Chuong 1

MO DAU

1.1 PAT VAN PE

Co Vetiver (Vetiverria zizanioides L.) dugc biét dén nhu 1a mot loai thuc vat
da ning, bao vé dat va nudc trong nong nghiép, dugc tng dung trong nhiéu linh vuc
khac nho nhitng dic tinh sinh 1y doc dao. Coé Vetiver c6 gia tri kinh té cao, strc séng
manh mé, 1a loai c6 kha nang thich nghi rdng voi cac diéu kién khi hau va thd
nhudng cta ving nhiét doi, dé nhan giéng, it doi hoi cong cham soc, khi moc n6 chi
chiém mot khoang khong gian tdi thiéu va lai hoan toan khong c6 tiém ning tro
thanh co6 dai.

Bén canh d6 tinh dau thuc vat da duoc chiét xuit va st dung tur rat som trong
lich str phét trién ctia con nguoi. Tinh dau dung 1am hwong liéu dé tao ra céc loai
nuéc hoa, my pham va gitp con nguoi thu gidn tri oc, ting cudng sirc khoe. Trong
d6, tinh dau cua cd Vetiver c6 mui thom dic trung, dugc st dung phé bién trén thé
gidi trong nganh cong nghiép my pham. Tai Viét Nam da c6 mot s6 nghién ciru vé
tinh dau tir c6 Vetiver nhung cac quy trinh chiét xuét tinh dau nay van chua mang
lai hiéu qua cao, san phém van chi & dang thd nén gia thanh khong cao, chua tin
dung duoc ngudn 1& ¢o sin cé trén ca nudc.

Viét Nam 1a mot nudc ndng nghiép véi san lugng gao xuét khau diung hang
thr hai trén thé gidi. Dé c6 thé vira cung cip nhu cau gao trong nude vira phuc vu
xuat khau thi ngudi nong dan phai thuc hién tham canh ting vy, kéo theo d6 1a viéc
st dung phan bén ciing ting cao. Phin bon duoc ngudi nong dan str dung chi yéu 1a
phan hoa hoc va thong thuong ho sir dung vugt mirc yéu cu, dic biét 1a phan dam,
nén di tao diéu kién cho sau bénh pha hoai mia mang, lam giam ning suat va chat

luong. Hon nita, vi¢c tham canh da anh hudng dén chat luong dam ty nhién & trong



dat, hién trang dat nong nghiép nghéo dam, trd nén bac mau di dién ra & nhiéu noi,
cung véi dién tich dat hoang hoa con ton tai rat nhiéu. Nhiém vu dugc dit ra hién
nay 1a lam sao dé vira canh tac bén viing vira cai tao lai nhitng ving dat nghéo dinh
dudng, khoéng sir dung duoc tré nén cip thiét, anh huong sdu rong dén doi séng
kinh té ctia nguoi dan.

Vi khuan c6 dinh dam c6 tac dung ¢ dinh nito trong khong khi, lam giau
cho dat. Céac vi khuan nay ciing hién dién trén hé 1& c6 Vetiver, tuy nhién hién nay
chua c6 danh gia chinh xac vé s luong cling nhu mat dé cua céc vi khuén ¢ dinh
dam nay trén 1& c6 Vetiver. Tinh dau tir r& ¢ Vetiver c6 gia tri kinh té cao nhung
chua duoc quan tim khai thac, mot phan vi quy trinh cong nghé chua phu hop va
nhimg hiéu biét vé loai tinh dau nay con han ché. Céac dic diém trén cho thay co
Vetiver mang lai hiéu qua cao trong néng nghiép, vira c6 thé cai tao dét, vira 1a
ngudn nguyén vt liéu cho nganh céng nghiép huong lidu.

Mong mudn hiéu biét thém vé nhimg tiém ning cta c¢6 Vetiver trong nong
nghiép, ching t6i da thyc hién dé tai “Bwée dau khio sat mat dd vi khuan co
dinh dam va ham lwong tinh dau ciia ré cé Vetiver (Vetiverria zizanioides L.)”
v6i sy déng ¥ ctia B6 mon Cong nghé sinh hoc truong Pai hoc Nong Lam, dudi su

huéng dan ctiia PGS.TS. Bui Xuan An va KS. Duong Thanh Lam.

1.2 MUC TIEU CUA PE TAI
Khao sat mat do cua hai gidng vi khuan c6 dinh dam Azotobacter spp. va

Beijerinckia spp. trong nét san trén hé ré clia co Vetiver.

Panh gia kha ning sinh truéng va phat trién ciia co Vetiver khi trong thuy
canh trong nudc ri rac.

Khao sat ham luong tinh dau trong ré& cé Vetiver.
1.3 POI TUQNG NGHIEN CUU

Co Vetiver (Vetiver zizanioides L.)

Not san va ham luong tinh dau cua ré co Vetiver.



1.4 GIOI HAN PHAM VI NGHIEN CUU

Dé tai nghién ciru giéi han chi xac dinh mat d6 hai gidng vi khuan
Azotobacter spp. va Beijerinckia spp. trén hé ré cta cé Vetiver trong cac md hinh
trong co.

Dé tai chi gidi han & viéc danh gia kha nang phat trién cua co Vetiver trong
thuy canh trong nudc ri rac, khong xac dinh cac chi tiéu ctia nudc ri rac da qua thi
nghiém.

Pé tai chi dua trén quy trinh cong nghé chiét xuat dé danh gia ham luong

tinh dau, khong xéac dinh cac thanh phén cta tinh dau tir co Vetiver.

1.5 Y NGHIA KHOA HQC

Hiéu thém vé c4c loai vi khuan trén hé ré co Vetiver ddc biét 1a vi khuén ¢
dinh dam, vé su hién dién cua chung, tdc dung cta chung dbi voi co Vetiver va véi
moi trudng dat.

Tiép can thém mot khia canh méi vé kha ning ciia co Vetiver, kha ning 1am
giau cho dat.

Panh gia ham lugng tinh dau tir co Vetiver 1a budc khoi dau cho cic nghién
ctru sau hon vé cac thanh phan trong tinh dau co, tién dén nhitng hiéu biét cy thé vé

dac tinh huong - duoc liéu cia cé Vetiverria zizanioides L.

1.6 Y NGHIA THUC TIEN CUA PE TAI NGHIEN CUU
St dung nudc ri rac 1am méi truong nudi dudng va nhan gidng cé Vetiver,

dong thoi nude ri rac di qua xtr Iy duogce tai sir dung 1am ngudn nudc tudi cho cac
loai thuc vat ma khong anh huong dén moi truong.

Mat d6 vi khuan c¢6 dinh dam trén ré c6 Vetiver, cu thé 13 kha ning hinh
thanh ndt san trén & gop phan ting cuong kha ning cai tao dat, giit nudc va lam
giau thém dam cho dAt bac mau.

Tinh dau thu duoc tir r& cd Vetiver mang lai hiéu qua kinh té cao, 1a nguén

nguyén li€u can dugc tan dung to1 da.



Chuong 2

TONG QUAN TAI LIEU

2.1 CO VETIVER [22]

2.1.1 Nguén goc [21]
C6 hai loai co6 Vetiver phd bién da dugc trong dé bao vé dat 1a Vetiverria

zizanioides va Vetiverria nemoralis. Tuy nhién, loai V. zizanioides phin bd trong
ving am, trong khi loai V. nemoralis hién dién & nhitng ving khé hon. C6 hai kiéu
gen cua loai Vetiverria zizanioides da va dang duoc st dung:
— Kiéu gen Bic An Po: La loai co moc hoang dai va dugc gieo tréng
bang hat.
— Kiéu gen Nam An Po: La loai ¢6 c6 kha ning tao mau cho dat thap
va 1a loai bat thy.

S6 nhiém sic thé gbe & cac gidng cd Vetiver 1a x = 10 va 2n = 20 (2x).

O Viét Nam, trong quyén “Tén cdy rimg Viét Nam” cta Nha xuat ban Nong
nghi¢p, 1992 ghi nhan co Vetiver dugc goi la co Huong bai hoac cd6 Huong lau, c6
tén khoa hoc 1a Vetiverria zizanioides L. Giéng co nay da duoc trong ¢ Thai Binh
dé san xuat dau thom.

Paul Truong (1999) cho rﬁng né bat nguén tr Nam An D6 va thudc loai
Monto, c6 mot loai ¢ dia phuong ciing dugc goi la co6 Huong bai, cung tén phan
loai 1a Vetiverria zizanioides L. dugc tim thiy & Mién Trung, quanh vung Pleiku va
Ban Mé Thuat, né duoc nhan giéng bang cach tach tép, vi vay chic chan loai ¢ nay
khong bat ngudn tir Nam An Do nhu loai Monto.

Ngoai ra, dya vao hinh dang cay, hoa va dac biét 1a mui thom dac trung cua

bo ré, mot s6 nha khoa hoc d3 dit tén theo dja phuong gém ba giéng nhu sau:



— Gidng Pong Nai c6 hoa tim, hat 1ép khong nay mam, r& c6 mui thom
dac trung cua co Vetiver.

— Gidng Binh Phudc c6 hoa tim, hat 1ép khong nay mam, hinh dang
giong nhu giéng Pong Nai nhung ré khong c6 mui thom.

— Giong Piaklik co hoa tim, hat 1ép khong nay mam va ré c6 mui thom

dic trung nhu gidng Pong Nai.
2.1.2 Phdn logi [23]

Gidi: Plantae

Nghanh: Magnoliophyta
Lép: Liliopsida

Bo: Poales

Ho: Poaceae (Graminae)
Ho phu: Panicoidae
Tdc: Andropogoneae

Gidng: Vetiverria (Chrysopogon)

Hinh 2.1 Hinh thai c6 Vetiver

Vetiver gom 11 loai phan b6 ¢ nhiéu noi:

Tén Phan b6
1.V.elongata (R.Br.) Stapt ex C.E. New Guinea,Australia
2.V festucoides (Presl.) Ohwi Nhat
3.V filipes C.E Hubbard New Guinea, Australia (Queensland)
4.V fulvibarbis stapf Trung va Dong Chau Phi
5.V.intermedia S.T Blake Australia (Queensland)

6. V.lawsonii (Hook.f) Blatt. Et McCann An Do

7.V.nemoralis (Balansa) Q.Camus Pong Nam A



8.V.nigritana Stapf Trung va Dong Chau Phi

9.V.pauciflora S.T.Blake Australia (Queensland)

10.V.rigida B.K.Simon Australia (Queensland)

11.V.zizanioides Nash Trung va Pong Nam A
Céc dong nghia:

Andropogon zizanioides Linn.
Andropogon squarosus Hack
Andropogon muricatus Retz.
Andropogon nardus Blanco.
Andropogon nigritanus Stapf.
Andropogon festucoides Presl.
Andropogon echinulatum Koenig.
Anatherum zizanioides Linn.
Anatherum muricatum Beauv.
Agrotis veticillata Lam.
Pharalis zizanioides Linn.
Trong cac loai Vetiverria néi trén thi chi ¢ hai loai duoc sir dung phd bién
va phan bd rong rai 13 V. zizanioides va V. nemoralis. (Nguon: Duong Thanh Lam,
2005).

2.1.3 Ddc tinh néong hoc [21]
**Than

Dang than cong, chic, dic, cung va hoa g5. Cé Vetiver moc thanh bui day
ddc. T goc ré moc ra rat nhiéu chdi & cac hudng. Than cé moc thang dung, cao
trung binh 1,5 - 2 m. Phan than trén khong phan nhanh, phan dudi dé nhanh rat
manh.
*Mit

Nhan nhui khong 16ng nam tiép giap giita cac than cong ¢, 10i ra, tir d6 tao

ra ré khi co Vetiver dugc chon vui vao dat.



»La

Phién 14 hep, dai khoang 45 - 100 cm, rdng khoang 6 - 12 mm, doc theo ria la
coO rang cua bén.
+RE

Ré 13 phan hitu dung va quan trong nhat. Pa s6 co dai c6 ré dang soi, trii dai
ra tir phan than co trén mit dit va cdm vao dit theo hudng ngang, con ré cim dimg
vao dat khong moc sau. Nguoc lai, co Vetiver khong bo lan, than ré dan xen nhau
va ¢ thé phat trién rat nhanh. Do d6, hé thong ré co Vetiver khong moc tri rong
ma lai cdm thang ding sdu vao trong dat, ké ca ré chinh, ré thi cip hoic ré dang
soi. R& ¢6 dang chum khong moc trai rong ma lai cim théng ding sau 3 - 4 m, rong
dén 2,5 m sau hai nim trong. R& cta loai Vetiverria zizanioides c6 chira tinh dau,
chat luong t6t nhat 18 thang sau khi trong voi luong tinh dau 2 - 2,5% trong lugng
kho.
+Co quan sinh san

Loai Vetiverria zizanioides dugc dung phd bién vi c¢6 dic diém khong tao
hat, nhan giéng chu yéu bang phuwong phap vé tinh nén khéng thé moc tran lan nhu
mot loai c¢é dai khac.

Co Vetiver la cay ludng tinh, c6 hoa ludng tinh. Cac hoa c6 phan hoa gidi

tinh nhu ludng tinh, duc hodc bat thu c6 & cung trén mot cay.

2.1.4 Ddc tinh sinh thai [21]
+»Phan bo dia ly va sinh thai

Trén thé gidi, cé Vetiver da duoc dung rong rii dé chdng x6i mon dat. Tai
Nam An D¢, gan thanh phd Mysora, nong dan da tréng c6 Vetiverria nigratana lam
hang rao cay xanh tir khoang 200 nam nay cling nhu néng dan ¢ Kano, Nigeria cling
d3 trong co Vetiver hang thé ky nay. Tir giita thap nién 80, cong nghé co Vetiver da
dugc gi6i thiéu dén hon 100 nude va hién nay c6 hang tram hecta dat dugc ap dung
cong ngh¢ bang cé Vetiver & 147 nudce, trong do c6 106 nudc st dung vo1 muc dich

bao vé dat va nudc.



Theo nhiéu tai liéu, co Vetiver hién dugc trff)ng nhiéu & vung nhiét déi va can
nhiét d6i, nhuw Chau Phi nhiét déi (Ethiopia, Nigeria...), Chau A (Trung Quéc, An
DP9, Malaysia, Indonesia, Philippines, Thai Lan...), Chau Uc, Trung va Nam My
(Colombia...).

Trong ty nhién, cé Vetiver c6 & ving dong triing va doc bd sudi; con hién
nay, c6 Vetiver dugc trong rong rii lam hang rao cAy xanh dé bao vé dat va nudc &
cac vi tri nhu: bo song, bo dé, bo ao va hd chira nude, doc theo cac kénh tudi hodc
tiéu nudc, dap nude, cac vinh nude, cac duong nudc va muong cat nuée; khu vuc
chu vi cua mdt cong trinh, cac suon dat dbc, doc cac xa 10, cling nhu & cac vung
mo...
+»Khi hau

Cé6 Vetiver phat trién duoc & muc nhiét do trung binh 1a 18 - 250C, nhiét do
thang lanh nhét trung binh 1a 5°C, nhiét d6 tdi thiéu tuyét déi 1a -15°C. Khi mat dét
dong bang, co s& chét. Nhiét d6 mua hé nong 25°C s& kich thich ¢ phat trién nhanh,
su sinh truéng thong thuong bt diu ¢ nhiét dd hon 12°C. Cé Vetiver c6 strc chiu
dung ddi vai su bién dong khi hau cuc ky 16n nhu han han kéo dai, 11 lut, ngdp ung.
Kha ning chiu ngap Ging kéo dai dén 45 ngay ¢ ludng nude sau 0,6 - 0,8 m va chiu
dugc bién do nhiét tir -10°C dén 48°C.

** Lwong mua

Co Vetiver can lugng mua khoang 300 mm, nhung trén 700 mm, c6 18 thich
hop hon dé co ton tai sudt thoi gian khé han, thong thuong co Vetiver can mot mua
am w6t it nhat 3 thang, 1y tudng nhat 1a c6 mua hang thang.

% Am do

Co Vetiver phat trién tét & didu kién am hodc ngdp nudc hoan toan trén 3
thang. Tuy nhién, chiing ciing sinh truéng tot & diéu kién kho han nhd hé théng ré
dam an sdu vao dat nén co Vetiver c6 thé chiu dung dugc kho han va trén céc trién

doc.



% Anh sing

Co Vetiver la loai cdy C4 nén chiung thich hop trong vung c6 lugng anh sang
cao. Loai nay phat trién yéu dudi bong ram, khi bong ram duogc bo di thi co s& phuc
hdi sinh truéng rat nhanh.
< PDat

Co Vetiver moc tot nhit & dit cat sdu, tuy nhién no ciing phat trién dugc &
phén 16n céc loai dat, tir dat vertisol nirt - den dén dét alfisol d6. Co con moc trén da
vun, dét can va ca dat triing ngap nudc.

Co Vetiver moc tot nhat & chd dat tréng va thoat nudc tot, nhat 13 & dit non
tré tao tir tro nui lira. Ham luong tinh dau trong ré c¢6 Vetiver s& ting 1én néu co
duogc trong & dat sét.

Tir nhimg dic diém thyc vat va sinh thai ctia c6 Vetiver (V. zizanioides L.)
cho thay chung 1a loai c6 kha ning thich nghi rong ¢ nhiéu ving sinh thai khac
nhau, phat trién duoc ¢ nhimg ving dat twong ddi khic nghiét va co thé dung dugc

trong vo1 muc dich chong x61 mon va sat 16 dat dé bao vé dat dai.

2.1.5 Vi sinh vit trén hé ré [3,15]
Kha nhiéu vi sinh vat dat phat trién quanh hé ré cé Vetiver, vi khuan va nAm

1a tiéu biéu. Cac vi sinh vat xam nhap vao mat trén 1é, tao thanh nhitng duong dan
truyén dinh dudng ndi dat va cay, ré tiét ra polysaccharide 1 chat hitu co hoa tan
gitip cho sy chuyén hod sinh hoc cua dat va su thich nghi cua cay.

Vi sinh vat gén lién v6i ré cd Vetiver 1a cac vi khuan ¢ dinh dam, vi khuan
hoa tan 14n, cac ndm ré va cac vi khudn phan giai cellulose...san xuat chit dinh
dudng cho sy sinh trudng, phat trién va thuc day cac hormon sinh trudng thuc vat
tac dong tryc tiép 1én co Vetiver.

Vi khuan:
— Vi khuin ¢ dinh dam: hién dién & bé mat ré, trong cac gian bao hodc trong
cac té bao ré da chét; c6 vai tro quan trong trong viéc cung cip dam cho cé

Vetiver, san xuat enzym chuyén hod nito ty do thanh nito sinh hoc dudi dang N-



10

ammonia cho cdy hap thu. Co6 thé ké: Azospirillum, Azotobacter, Acetobacter
alicaligen, Bacillus, Beijerinckia, Enterobacter, Klebsiella va Pseudomonas.
— Vi khuin diéu hoa s sinh truéng ciia ciy: chat diéu hoa sinh truéng 13
nhimg chét hiru co anh hudng dén qué trinh sinh 1y ciia ciy & ndng do rat thap;
vi du nhu auxin, gibberellins, cytokinins va acid abcisic. Chat diéu hoa sinh
truong cling bao gdm cé nhitng chit chuyén hoa tir vi khuan. Nhiéu hormon thuc
vat (phytohormones) dugc san xuit boi cac vi khuan cd dinh dam nhw
Azotobacter, Azospirillum, Bacillus va Pseudomonas gop phan thuc diy su phat
trién va sy tai sinh ctia bo ré, dong thoi gitp cdy khang duoc bénh hai.
— Vi khuén hoa tan lan: mot sb vi khuan dat, ddc biét 1a vi khuan thudc ho
Bacillus va Pseudomonas, c6 kha ning chuyén hoa l1an khong hoa tan trong dt
thanh dang hoa tan bang cach tiét ra cac acid hitu co nhu acid formic, propionic,
lactic, glycolic, fumaric, succinic. Cac acid ndy 1am giam pH va thuc day su
phan gidi phospho. Dt ¢ ving nhiét d6i thuong nghéo lan, do vy ma céac vi
khuan nay c6 vai tro rat quan trong ddi v6i su sinh truong, phat trién cia co
Vetiver.

<+ NAm:
— Nam phén gii phosphate: thudc ho Penicillium va Aspergillus, chuyén hoa
phosphate khong tan trong dat thanh dang hoa tan hiru dung cho c6 Vetiver.
— Nam ré&: cong sinh véi ré. Nhom nay c6 5 ho: Glomus, Gigaspora,
Acaulospora, Scheocystis va Endogone. Loi ich: thuc ddy qué trinh hat dinh
dudng da luong va vi luong, ting strc chong chiu cho cay.

+**Vi sinh vat phan gidi cellulose: c6 vai trd0 quan trong trong viéc lam tang hay

giam ham luong chat hiru co trong dit & ving nhiét déi.

2.1.6 Loi ich tir co Vetiver [21]
Co Vetiver dang bui rdm, luu nién, phién 14 twong ddi ctng, tan 14 phan 16n

nam & phan goc. Cac be 14 phu 1én nhau, ép sat va xép Gp vao nhau tao thanh mét
rao can co hoc, mat do day trén bé mat dat, s€ rat hi¢u qua trong viéc ngan chan sy

mat dinh dudng va x61i mon dat.
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Khi tré)ng thanh bo rao, no cé tic dung nhu mot hé thé)ng loc lién tyc, giam
nudce thoat di, gidm viéc tao thanh nhitng dong chay nho hodc phai dao muong thoat
nuoc.

Hang rao c6 Vetiver khong can lam thém rinh thoat nuéc nhu phai lam véi
cac hé théng co hoc khac, cho phép thoat nudc trén bé mit dat duoc loc qua hang
rao. Do hang rao cé Vetiver chiém mot khoang khong gian tbi thiéu, nén c6 thé
tréng cay khac (vi du nhu cay ho dau) doc theo bo rao.

Tréng cd vetiver rat thich hop dé tao mot rao can thyuc vat day dac o cac vi tri
trong cdy hang nim hoic lau nam, trong dé chéng x6i mon & cac suon dbc cia xa 16
hodc duong xe Itra, doc theo cac bo d€ mdi quanh ao hoac ho chtra nude...

Nho ¢6 hé théng ré phat trién day dic, co Vetiver co kha nang hap thu mot
cach c6 hiéu qua cac khoang chit c6 doc tinh tir ngudn phan bon va thude bao vé
thuc vat gdy 6 nhiém trong dat va nudc nhu cac chat N, P, Al, Mg, Hg, Cd va Pb.
Ngoai ra, né con giup 1am ting d6 phi nhiéu cua dat mot cach ty nhién nho tac dung
gitr am do cua dat, r& va than co moc day dac s€ gitr lai chét tram tich (dét, bun...)
nam lai trén mat dat. Than, 14, ré khi chét dugc vui 1ap vao trong dat s& phan hily
thanh chat hiru co 1am cho dt trd nén toi x6p va thoang hon.

Ngoai ra, cd vetiver con gitup 1am ting do phi nhiéu ciia dat mot cach tu
nhién nho tac dung giir am dat, ré va than c6 moc day dac s€ gilr lai chit tram tich
(dét, bun ...) nam lai trén mat dat, con than, 14 va r& co khi duoc vui lép vao trong
dat s& phan huy thanh chét hiru co 1am cho dat tré nén toi x6p va thoang hon, cai
thién duge dic tinh co hoc cua dit.

s Cac loi ich khac tir cé6 Vetiver

Tir ré cia loai ¢ Vetiverria zizanioides, qua chung cét sé& lay tinh dau duoc
dung lam dau thom va huong liéu trong xa bong thom. Gia ban trén thi truong thé
gidi kha cao, khoang 135 USD/Kg tinh dau co Vetiver (Ngudn: S& NN&PTNN An
Giang, 2005).

Ngoai ra, cong, than, 14 co Vetiver con cé tac dung:
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— Nhu mét dang biy nham giir lai chat du thira ctia cdy trong va phu sa
bi nude lam x6i mon, chay mat di.

— La co Vetiver dung 1am thirc dn cho gia stc, 1a ngudn gia tri dinh
dudng ngang giita c6 Napier va bap tuoi sdy. Lop méi nha, st dung nhu nguyén liéu
lam gidy, lam day thirng, chiéu, nén, gié xach ... Khi phan ngon cé Vetiver thuan
thuc dat 52%, c6 thé dung 1am thirc an cho bo sita, ngya, dé va nhiéu loai dong vat
khac do tinh chat dé tiéu hoa. Ngoai ra, nguoi ta con dung co Vetiver dé 16t 6 rom
cho gia suc.

— Than va 14 co Vetiver co thé dung lam 16p tham thuc vat rai lén 16p
dat mat quanh tan cdy dé giit am cho cdy va diét co dai cling nhu 16t rai dé bao vé
dat dudi chudng nudi gia suc ...

— Théan, 1a con dung lam vat li¢u nuoi tréng ndm rom va phan xanh.
Nguoi ta con dung than 14 co Vetiver lam vat liu nhdi ném, 1am choi quét, lam cay
canh trang tri trong vuon, trong nha ...

Toém lai, do c6 hi€u qua cao va kinh té trong vi¢c bao vé dat chéng X01 mon,
sat 10; co Vetiver c6 thé dugc tr@)ng doc theo cac kinh dao, bo song, bo d€, cac vung
dat dbc hay sat 16 ...

Trong cd Vetiver duge xem nhu 13 xay dung mot hang rao bé tong sinh hoc
chéng lai x6i mon sat 15 dat do c6 mot sd tac dung c6 hiéu qua nhu:

1. Giam vén toc dong chay, giit dat khong bi nude cudn troi.

2. Hap thu cac khoang chat co doc tinh, loc nude chdng 6 nhiém ngudn
nudc, bdo vé moi trudong.

3. Duy tri 46 am cua dat, ting d6 phi cho dét.

4. Vén d@ an toan vé méi truong: dén nay, chwa c6 anh hudng nghich nao
trong viéc st dung cong nghé co Vetiver cling nhu chua c¢6 phan trng

phu nao tdc dong xau dén con nguoi.

2.1.7 Khd néng cé dinh nito ¢ mét sé loai thue vit [1]
Kha ning hinh thanh nét sin dugc phat hién thdy ¢ ca nhiéu thyuc vat khong

thudc bo Dau.
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Trong sb cac thyc vat thudc nganh Hat md (Gymmospermae) ngudi ta da
phat hién thay trong cac giéng sau day c6 mot sb loai co kha nang hinh thanh nét
san 0 bo ré: Bowenia, Cycas, Ceratozamia, Dioon, Encephalarlos, Macrozamia,
Stangeria, Zamia (thudc bd Cycadales), Ginkgo (thuoc bo Giakgoale), Agathis,
Araucaria, Libocedrus, Acmophyle, Dacridium, Microcachrys, Phyllocladus,
Pherosphaera, Podocarpas, Saxegothaea, Sciadopitys (thudc bd Coniferales).

Trong s cac thyc vat thudce 16p Hai 14 mam (Dicotyledoneae) trong nganh
Hat kin (Angiospermae) ngudi ta nhan thiy c6 cac lodi nam trong mot s6 gidng sau
day (khong ké cac loai thudc bd Dau) c6 kha nang tao thanh ndt san trén ré :
Coriaria (bd Coriariales), Myricagale, Comptonia (b6 Myricalee), Almus (bd
Fagales), Casuarina (bo Casuarinales), Elaeagnus, Hippophae, Shephrdiae,
Ceanothus, Discaria (bo Rhamnales), Tribulus, Zygophyllum, Fagonia (bd
Gruinales), Brassica, Raphanus (bd Rhoeadales), Melampyrum, Rhinanthus (bo
Tubiflorae), Coffea (b0 Rubiales), Dryas, Purshia, Cercocapus (bo Rosales),
Acrostaphylos (b Ericales).

Trong s cac thuc vat thude 16p Mot 14 mam (Monocotyledoneae) ngudi ta
d3 tim thdy mot sb loai trong cac giéng sau day c6 kha ning tao thanh ndt san & ré :
Poa, Clinelymus, Alopecurus.

Ngoai ra mot s6 loai thyc vat thudc cac gidng Pavetta, Psychotria, Chomelia,
Coprosoma,...con c6 kha ning tao ra nét san trén 1a.

Céc loai thuyc vat noi trén dugc nghién ctru khong nhiéu. Mot sb vi khuédn
cong sinh da dugc phan lap va dinh tén, mot s6 khac con chua du tai liéu dé xac
dinh. Kha ning ¢ dinh nito cta chung thudng ciing khong 16n nhu céc loai thude
b6 Pau. Pang chi ¥ hon ca 1a khda ning cb dinh nito cua loai
Casuarinaequisetifolia, khoang 143 kg/ha/nam.

Ngoai vi khudn nét san, nhiéu loai ndm ré (khuan can = mycorhiza) ciing c6
kha nang c6 dinh nito phan tir. Chang han cac loai ndm ré phén lap tir cac cdy thudc
ho Thach nam (Ericaceae) thuong c6 hoat tinh ¢6 dinh nito 1a 10,92 - 22,14 mg

nito/1g dudng. C6 nghién ctru cho biét nho tac dung cia nAm ré ma dat trong loai
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thong Pinus radiala ¢ My hang nim c6 thé duoc lam giau thém khoang 50 kg

nito/hecta.

2.2 VI KHUAN AZOTOBACTER [1]

2.2.1 Phdn logi [23]

Giéi: Bacteria

Nganh: Proteobacteria

L&p: Gamma Proteobacteria
Bo: Pseudomonadales

Ho: Pseudomonadaceae/Azotobacteraceae

Gidng: Azotobacter
Hinh 2. 2 Khuin lac ciia Azotobacter
2.2.2 Pdc diém sinh hoc

Azotobacter dugc phan 1ap 1an dau tién vao nam 1901 (M.W.Beijerinck,
1901). 6 1a loai Azotobacter chroococum. Vé sau, ngudi ta tim thay nhiéu loai
khac trong giéng Azotobacter.

Vi khuan thudc gidng Azotobacter co té bao tir hinh cau dén hinh que. Khi
con non, té bao thudng c6 hinh que vai kich thuée khoang 2,0 - 7,0 x 1,0 - 2,5 pm.
Doi khi chiéu dai dat dén 10 - 12 um. Té bao sinh s6i nay né theo 16i phan cit gian
don. Di dong nho tiém mao moc quanh khap co thé (chu mao). Ngoai tiém mao trén
té bao con co ca nhiéu soi tiém mao (fimbriae) rit nho bé. Luong DNA trong té bao
Azotobacter thuong thip hon so véi nhiéu loai vi khuan khac (khoang 0,70 -
0,81%).

Khi gia, té bao Azotobacter mat kha nang di dong, kich thudc thu nho lai
trong nhu hinh cau. Nguyén sinh chat xuat hién nhiéu hat 16n nhén. Do 1a cac hat
volutin, granuloza, cac giot md...Quan sat dudi kinh hién vi ta con thay khi gia té
bao Azotobacter dugc bao boc boi mot vo nhay kha day. Vo nhay cua Azotobacter
chtra khoang 75% 13 chit hydrit cua axit uronic va chi chira khoang 0.023% nito.

Mot sb loai Azotobacter c6 kha ning tao thanh bao xac (kyste, cyste).
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Trong cac binh nudi ciy c6 thé thdy xuét hién nhimg dang khong 16 cua té
bao Azotobacter. Nguoc lai ciing ¢6 khi xuat hién nhiing dang hién vi nho bé dén
0,2 um, tham chi d6i khi xuét hién ca nhitng dang qua loc hét sirc nho bé. Khi gip
diéu kién thuan loi, cac dang hién vi hodc cac dang qua loc nay lai c6 thé nhanh
chong phat trién thanh céac té bao binh thuong.

Trén cac méi truong khong chira nito khuan lac cua Azotobacter c6 dang
nhay, 16i, doi khi nhin nheo. Khi nudi cdy lau trén méi trudng dic, khuan lac co
mau vang luc, mau hong hodc mau nau den (tiiy loai Azotobacter).

Cho dén nay da c6 rat nhiéu loai Azotobacter da dugc miéu ta. Theo nghién
clru ctia nhiéu tac gia (H. Jensen, 1954; L. I. Rubentchich, 1960; J. P. Votes va M.
Dedeken, 1966) thi phan 16n cac loai nay khong phai 1a loai thuc sy, ma chi 1a
nhitng dang khac nhau cua vai loai ma thoi.

1. C6 thé ké dén cac loai Azotobacter chii yéu sau day:Azotobacter chroococcum
(tén khac la: Az. Woodstownii, Bac. Azotobacter, Bac. Chroococcus, Az.
unicapsulare, Az. galophilum, Az. nigricans, Az. acidum).

Té bao co kich thudce khoang 3,1 x 2,0 um. C6 kha ndng tao thanh bao xac,
c6 kha niang di dong nhat 1a khi con non hodc khi nudi cdy trén méi trudong co
nguodn cacbon 13 etanol. Khi gia sinh sic to c6 mau tir ndu dén den. Sic t6 khong
khuéch tan vao moi truong. Co6 kha ndng déng hoéa mannit, ramnoza, tinh bot, co
hoic khong c6 kha niang dong hoa benzoat natri.

2. Azotobacter beijerinckii:

Té bao co kich thudc khoang 4,6 x 2,4 pm. C6 kha ning tao thanh bao xac,
khong di dong. Khi gia sinh sic té c6 mau tir vang t6i niu sang. Sic td khong
khuéch tdn vao méi truong. Co kha niang dong héa mannit, ramnoza, khong dong
hoéa tinh bot nhung dong héa dugc benzoat batri (ngay ¢ nong do 5%).

3. Azotobacter vinelandii (tén khac la: Az. Smyrnii, Az. Hilgardii, Az. Vitreum,
Az. Fluorescens).

Té bao c6 kich thudc khoang 3,4 x 1,5 um. C6 kha ning tao thanh bao xéc

(sau 10 ngay nudi cdy trén moi truong c6 ngudn cacbon 1a etanol). C6 kha ning di
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dong (khi gia di dong khong rd rét). Sinh sic t mau vang luc huynh quang ngay tir
khi méi phat trién trong moéi truong. Sac to khuéch tan vao méi trudng. C6 kha
ning dong hoéa mannit, ramnoza, c6 kha ning dong hoa benzoat natri (& ndong do
1%).

4. Azotobacter agilis (tén khac 1a: Az. Agile, Azotomonas agile)

Té bao c6 kich thudc khoang 3,3 x 2,8 um, khong tao thanh bao xac. Co kha
nang di dong, khi gia sinh sic td vang luc huynh quang. Sic té khuéch tan vao moi
truong. Khong c6 kha nang dong hoa benzoat natri, mannit va ramnoza.

Duya trén cac nghién ctru vé ty 1¢ Guanin + Citozin trong DNA cia té bao
Azotobacter c6 tac gia da dé nghi chia giéng Azotobacter thanh 3 nhom:

1. Nhom Azotobacter: gdém ba loai 1a Az. Chroococcum, Az. Beijerinckii
va Az. Vinelandii.

2. Nhém Azotomonas: gom hai loai 1a Az Insignis va Az
Macroctytogenes.

3. Nhom Azotococcus : gom mdt loai 1a Az. Agilis (De Ley va Park,
1966).

Theo hé thong phan loai vi khuan Bergey (1974) thi tt ca 4 loai Azotobacter
va ba loai Azotomonas, chung khac nhau chu yéu boi cac dic diém sau day:

Béang 2. 1 Sw khac nhau giira cac loai Azotobacter

A.chrooc  A.beij Awvine Awpasp Aagil A.ns Amac

Sac t6:

-tan trong nudce - - Luc Luc Trang - Trang
huynh quang

-khong tan Den Nau

trong nudc

Pdng hoa: + - - - - - -
-Tinh bot + - + - - - +
-Mannitol - - + - - - -
-Ramnoza
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Di dong: + - + + + + +

Tiém mao:

-Chu mao + + + +

-Chum mao +

-Pon mao -
Sinh bao xac: + + + + - " :
Sinh v6 nhay: + + + + * - *
Thuodng gép + + + + - - +
trong dat:
Séng & nude + +
ngot
TyIeGC (%) g5 65 66 66  63-65 53-54 57-58 58-59
trong DNA

» Trong do:

% A.chrooc: 1a Azotobacter chroococcum
¢ A.beij: Azotobacter beijerinckii
% A.vine: Azotobacter vinelandii
+» A.pasp: Azotobacter paspali
% A.agil: Azotomonas agilis
% A.ins: Azotomonas insignis
+ A.mac: Azotomonas macrocytogene

Pé phan 1ap Azotobacter nguoi ta c6 thé st dung moi trudng thach Ashby (S.
F. Ashby, 1907). Trén méi truong nidy mot sé vi khuan khac (nhu Bacillus
oligonitrophilus, Bacillus muciliginosus) ciing c6 thé phat trién va tao thanh nhitng
khuan lac nhr:iy rat d& 1am cho ta nham 14n véi khuan lac ctia Azotobacter. Nhiéu khi
c6 mot s6 vi khuan chui han vao trong bao nhiy ctia Azotobacter dé phat trién.
Mudn han ché su phat trién cta cac vi khuan nay c6 thé sir dung moi trudng Ashby
nhung thay thé duong bang natri benzoat (0,15%) hoic c6 thé sir dung méi truong
chtra 1,5% quinozol va 0,003% lovomixeti, ciing c6 thé str dung cac ban silicagel dé
thay thé cho méi truong thach.

Phén 16n cac noi Azotobacter phan 1ap duogc tir thién nhién c6 kha ning cb

dinh dugc trén 10 mg N, khi tiéu thu hét 1g cac hop chat carbon. Mot sé noi
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Azotobacter trong nhitng diéu kién thich hop c6 thé dong hoa dwge dén 30 mg
N,/1g hop chat carbon. Kha ning ¢ dinh N, cua Azotobacter khong nhimg phu
thudc timg noi vi khuan ma con phy thudc vao thanh phan méi trudng nudi cay, pH
va nhiét do nuodi céy, su tOn tai cia céc hop chét chira nito, tinh cht cta nguén thire
an carbon, su c6 mdt cua nguyén t vi lugng va céac chét hoat dong sinh hoc.

Khi phat trién chung v6i mét sb vi sinh vat khac Azotobacter s& c6 hoat tinh
¢6 dinh N, cao hon so vé&i khi nudi cdy riéng. Azotobacter s& dem mot phan nito
d6ng hoéa dugc dua vao moi truong dudi dang NHj, acid amin hodc protein.

Ngoai nito phan tir Azotobacter con c6 kha ning dong héa mudi ammon va
ure. Mot s6 noi Azotobacter c6 kha ning str dung nitrit va nitrat. Hai loai acid amin
thich hop nhat d6i voi nhu cau dinh dudng ctiia Azotobacter 1a acid glutamic va acid
asparaginic.

Su ¢4 mit cia mudi ammén hay nitrat trong moi truong s€ lam han ché su cb
dinh N, cta Azotobacter. Nguoi ta dd tim thay phuong trinh ciia mbi quan hé nay
(V. Iswaran, 1960) nhu sau:

— Khi c6 mubi ammoén : y = 4,84 - 1,59 lg10x
— Khi cé nitrat : y= 3,73 - 3.31 1g10x

O day y 1a sé luong N, (mg) doéng hoa khi dung hét 1g mannit, con x 13 s6

lugng ngudn nito hop chat (mg/100ml).

2.2.3 Cic yéu té anh hwong dén vi khuin Azotobacter
< Ngudn carbon

Vé thirc an carbon Azotobacter c6 kha ning ddng hoa nhicu loai
monosaccarit (glucoza, fructoza, galactoza, mannoza, arabinoza, xyloza), disaccarit
(saccaroza, maltoza, trehaloza, melibioza, xenlobioza, lactoza), trisaccarit
(raffinoza, melixitoza), polisaccarit (tinh bdt, dextrin, glycogen, inulin), 2,3 -
butylenglycol, glyxerin, critrit, mannit, sorbit, inozit, cdc oxyacid (nhu acid lactic,
acid glycolic, acid saccaric, acid sucxinic, acid malic, acid limonic, acid galactonic,
acid glucuroic, acid mannonic, acid glycetinic, acid pyruvic, acid quinic), cac acid

don chuc (nhu acid acetic, acid propionic, acid butyric, acid valeric, acid cepronic),



19

cac diacid (nhu acid aconitic, acid tricarbolic, acid limonic), cac hop chat thom (nhu
acid benzoic, acid salicilic, phenol...).

Thuec ra thi kha ning dong hoa cac ngudn thirc an carbon ndi trén khong phai
1a gidng nhau & tit ca cac noi Azotobacter. Co khéng it cac noi Azotobacter khong
c6 kha niang dong hoa lactoza, mannit hodc natri benzoat. Khi déng héa glucoza,
Azotobacter thuong lam tich 1y lai trong mdi truong acid pyruvic, acid lactic va
etanol. Chinh vi Iy do nay cho nén khi phat trién, Azotobacter thudng lam acid hoa
moi trudng nudi cay.

Azotobacter khong c6 kha ning dong hoa tét chat mun, tuy nhién su ton tai
ctia mot lwong nho chdt mun trong moi truong sé 1am kich thich sy phat trién cua
Azotobacter.

*»Phospho (P)

Sy phat trién cta Azotobacter chiu anh huong rd rét cia lugng chira phospho
trong moi truong.

Nhiing diéu tra tai dat trong laa & nudc ta cho thiy khi lugng chira P,Os clia
dat 0,006% thi luon ludn thiy c6 mat Azotobacter trong dat, nguoc lai khi lugng
chtra P,05 0,02% hau nhu khong phat hién thiy su c6 mit cua Azotobacter trong
dat. B6 sung phan lan vao dat co thé lam tang cuong rd rét hoat dong ¢ dinh nito
ctia Azotobacter va do d6 lam ning cao luong chua nito trong dat.

Mot sb nghién ctru cho biét hoat dong ¢ dinh nito caa Azotobacter chi duoc
bat ddu xay ra khi nong d6 PO, dat dén 4 mg trong 100 ml méi truong. Nguogc lai
khi nong d6 PO, dat t6i 800 mg/100 ml thi quéa trinh c6 dinh nito s& bat dau bi
ngung lai.

St man cam manh mé ctia Azotobacter véi phospho di cho phép ngudi ta sir
dung ching nhu mot loai vi khuén chi thi dé x4c dinh nhu cau vé phospho cua dat.
s Kali (K)

Kali rat can thiét ddi v6i su phat trién ciia Azotobacter nhung véi sd luong

nhé hon nhi€u. Néu dua vao moi truong mot luong muoi kali qua thtra thi chung sé
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1am e ché sy phat trién cuia Azotobacter, c6 thé tac hai nay 1a do gbc anion cua cac
mudi nay gay ra.
% Calci (Ca)

Calci ciing c6 anh huéng 16n dbi véi su phat trién cua Azotobacter. Nhitng
diéu tra tai Viét Nam cho thdy trong cac dat c6 lugng chira CaO cao hon 0,4% ludn
luon théy c6 mit mot sb luong 16n cac té bao Azotobacter, nguoc lai hau nhu khong
phat hién thdy chung trong cic mau dat c6 luong chira CaO dudi 0,25%.

Khi thiéu Calci té bao Azotobacter sé& tao thanh nhiéu khong bao, anh hudng
xau ddi véi viée tong hop ATP va sy tao thanh cac polyphosphate.

Déi voi Azotobacter chroococcum ndng d6 CaCl, thich hop nhét 14 khoang
0,01%, néu cao hon s& anh huong khong tdt ddi v4i hoat dong c¢d dinh nito cua
chung, nhung ngay ca nhing lidu luong cao cia calci carbonate ciing khong 1am trc
ché hoat dong cd dinh nito cia Azotobacter. Y nghia sinh 1y cua Calci dbi véi
Azotobacter thuc ra con chua dugc nghién ciru mot cach dﬁy da. Trong mat sb
truong hop c6 thé dung Azotobacter chroococcum nhu mot loai vi khuan chi thi dé
x4c dinh nhu cu vé voi cua dat.

«»Magie (Mg)

Magie dugc Azotobacter doi hoi véi sb lugng cao hon sit khoang 10 lan.
*»Molybden (Mo)

Mo ¢6 tac dung lam ting cudng su phat trién cta Azotobacter ciing nhu lam
ting cudng qua trinh ¢b dinh N, cta ching. Mot sé nghién ctru cho biét nhu cau vé
Mo cua Azotobacter chroococcum 1a 10 - 100 mg Na,Moy/1, ctia Az. Agile va Az.
Vinelandii 1a 5mg Na,Mo,/I.

“*Bo (B)

B ciing c6 tac dung twong tw nhu Mo. Nong do B thich hop nhat dbi véi sur

phat trién cua Azotobacter 1a 2 mg/l (nudi cdy dich thé) hodc 3 - 5 mg/l (nudi ciy

trong dat).
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«*Mangan (Mn)

Mn lam ting cuong su phat trién ciia Azotobacter (ca trén méi trudng co
chtra cac hop chét nito 1dn moi truong khong chira nito). Mn khong phai 1a nguyén
t 6 lién quan d6i voi qua trinh ¢b dinh N, (J. P. Votes, 1963). Nhu cau vé Mn cta
Az. chroococcum 14 vao khoang 20 - 30 mg/l. Nhu cdu vé Mn caa Az. beijerinckii
va Az. vinelandii chi vao khoang 10 - 15 mg/l. Sy c6 mit cia Mn c6 thé thay thé
mot phén sy ¢cO mat cua Mg.

% Pong (Cu)

Nhiéu y kién khong giong nhau vé nhu cau ciia Azotobacter ddi véi Cu. O
nhimg ndéng d6 rat nho Cu ciing di anh hudng xdu ddi v6i sy phat trién cua
Azotobacter. Trong khi d6, c6 ¥ kién khac cho rang Cu la nguyén t6 vi luong can
thiét d6i voi Azotobacter. Ciing c6 tac gia cho rang Cu rat can thiét d6i voi viée tao
thanh sac t6 nau den ciia Az. chroococcum.

«Vanadi (V)

Nhu céu cua Az.chroococcum ddi véi V thay doi trong khoang 0,2 - 15 mg
NaV0O3.6H,0/1 méi truong (V. V. Kovalskii, 1966).

% Cac chat khac

Cac nguyén t6 vi luong co tac dung duong tinh cta d6i v6i sy phat trién cta
Azotobacter nhu: Coban (Co), Iot (I), KEm (Zn),...

Asen (As) ¢ nong do rat nho (10 - 20 mg mudi As trong 1 kg dat) co tac
dung kich thich su phat trién ctua Azotobacter.

Nhiéu nguyén t6 vi lugng c6 anh huéng xdu ddi v6i sy phat trién cia
Azotobacter nhu: Brom (Br) dan dén viéc tc ché qua trinh ¢d dinh N,, Nhom (Al)
lam trc ché sy phat trién ctia Azotobacter.

Mot s6 nguyén t6 phong xa nhu: Th (Thori), U (Urani)... & mot ndng do rat
nho ¢6 thé kich thich su phat trién va su ¢d dinh N, cua Azotobacter.

Azotobacter c6 kha ning tu tic vé cac chét sinh truong khac nhau: vitamin
B,, vitamin B,, vitamin B,, acid nicotinic, acid pantothetic, acid folic, biotin,

giberellin.
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Mot s6 noi Azotobacter con c6 kha ning sinh ra mot s6 chit chdng nim co
pho tac dung kha rong (trc ché Aspergillus, Penicillium, Fusarium, Alternaria,...).
< pH

Azotobacter ¢ thé phat trién duoc trén cac moi truong c¢6 pH trong khoang
4,5 - 9,0. Tuy nhién qua trinh ¢ dinh nito chi dugc thuc hién trong mot pham vi pH
kha hep, khoang 5,5 - 7,2 (d6i khi dén 7,7).

Cac loai Azotobacter khac nhau (tham chi cic noi khac nhau c6 thé man cam
mot cach khac nhau d6i véi pH ctia moi truong. pH thap nhat ciia moi trudong dbi
v6i Az. chroococcum va Az. beijerinckii 1a khoang 5,5, d6i v6i Az. macrocytogenes
1a khoang 4,6.

pH thich hop nhat dbi véi Azotobacter 1a 7.2 - 8,2. Sinh khdi Az
chroococcum, Az .agile, Az. vinelandii dat téi murc cao nhét khi nudi cdy & pham vi
pH = 6,5 - 6,7. Azotobacter thudng it thay trong cac dat c6 pH thap hon 5,6 - 5,8.
Ciing c6 thé phan 1ap duogc tir dat chua mot s6 noi Azotobacter nhung céc ndi nay
thuong da mat kha ning ¢ dinh nito phan ti.

Céc diéu tra & dit Viét Nam cho biét khi pH dat thap hon 5,5 su phat trién
ctia Azotobacter bi han ché mot cach rd rét. Trong khi do ¢ cac dat co pH trung tinh
Azotobacter luon ludn co tir hang nghin dén hang van té bao trong mdi gam dat kho.
% Nong do mudi

Azotobacter thudc loai vi khuan c6 kha ning chiu duoc nhitng nong d6 mudi
kha cao. Ngudi ta nhan thiy Azotobacter co thé phat trién duoc ngay ca trong cac
moi trudng co chira t6i 2,5 - 3% NaCl. C6 tai lidu cho biét Azotobacter co thé phat
trién dugc ca & nhitng mdi truong chira dén 10,27% MgSO.,.

Nguoi ta da phan 1ap dugc nhimg noi Azotobacter wa min. Nong do NaCl
thich hop nhét d6i v6i chung 1a 3 - 5%. Chung c6 thé chiu dung duoc ngay dén ca
ndng d6 9% NaCl. Trong nudc bién va bun bién ciing thudng thdy co Azotobacter

ua man, chung co thé ¢ dinh N, ngay ca & néng do 3% NacCl.
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+ Oxy

Azotobacter thudc loai vi khuan hiéu khi nhung chiing c6 thé phat trién duoc
ca trong cac diéu kién vi hiéu khi. Qua trinh ¢6 dinh nito cua Azotobacter bi giam
xudng khi thé oxy hoa khir ctia méi trudng cao qua +200 mV hodc thip qua -200
mV. Nhu vay 1a khong khi qua manh ciing 1am trc ché qua trinh ¢b dinh nito phan
tir. Khi ndng do oxy trong khong khi 1a 4 % thi qua trinh ¢d dinh nito vuot qua gip
ba lan so v6i khi ndng do oxy 1a 10 - 20%.
Do am

Dé phat trién thuan loi Azotobacter doi hoi mot do am kha cao cua dat. Nhu
cAu vé d6 4m cua chung twong tu nhu nhu ciu cua cdy trong. Tuy vdy bido xéac
(kyste) ciia Azotobacter van con cé thé chiu dung duogc rat lau dai ddi voi sy kho
han cua dit.
+*Nhiét do

Nhiét do thich hop nhat ddi véi su phat trién ctia Azotobacter 1a vao khoang
26 - 30°C. O vung nhiét d6i ngudi ta nhan thdy Azotobacter thich hop voi nhiing
nhiét d6 cao hon nira. Vi du nhu mot s6 noi phan lap & An D6 thich hop nhét véi
nhiét 46 35 - 40°C. O nhiét d6 7°C nguoi ta nhan thiy Azotobacter ¢ hoat dong ¢
dinh nito thdp hon 5 1an so v6i & nhiét 46 45°C. Té bao dinh dudng ctia Azotobacter
khong sdng duogc khi xtr Iy & 50°C trong 30 phit, & 80°C s& chét rat nhanh.
<+ Mdi quan hé véi vi sinh vat va ciy trong

Sy phat trién va ¢ dinh nito ctia Azotobacter trong dat con chiu anh huéng
mat thiét ctia khu hé cac vi sinh vt dat. Bén canh cac nhoém vi sinh vat c6 anh
huong tot dbi véi su phat trién cia Azotobacter (téng hop cac chit hoat dong sinh
hoc, phan giai cac thic dn hiru co bén vitng) con c6 nhiéu nhém vi sinh vat c6 kha
nang lam tc ché sy phat trién cta Azotobacter (canh tranh thic an, san sinh chét
khang sinh,...). Nguoi ta ciing di phat hién thiy sy pha huy té bao Azotobacter cia
mot sb loai thuc khuan thé.

DPi c6 rat nhidu cong trinh nghién ctu dé cip dén mdi quan hé giita

Azotobacter va ciy trong. Azotobacter thudng xuyén cé mit trong ving ré
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(thizosphere) cay trong voi sb lugng cao hon nhiéu so véi ngoai ving ré. S6 luong
ctia chiing con bién ddi phu thudc vao ting loai cdy, timg giai doan phat trién cua
cdy va nhiéu yéu td sinh thai - dia 1y khac. Nguoi ta dd chimg minh duoc rang
Azotobacter khong phat trién trén bé mit r& ma phat trién trong dat chung quanh ré

(ving 1é).

2.2.4 Tdc dung ciia vi khuin Azotobacter
Azotobacter c6 tac dung lam ting cudng thirc dn nito cung cap cho cay trong.

Trung binh khi tiéu thu hét 1 g céc chat sinh ning lugng, Azotobacter c6 kha ning
ddng hoa dugc khoang 10 - 15 mg nito phan tir. Cay vii rom ra hodc bon phan xanh
vao cho rudng s& gop phan cung cip ngudn ning lugng cho Azotobacter va thong
qua hoat dong cuia Azotobacter ma lam giau thém nito cho dat. Cac bién phap k¥
thuat nhu bon voi dé trung hoa dat, bon phan lan, tudi nude, lam ai, phoi dat,...déu
lam tang cuong ro rét sy phat trién va hoat dong ¢d dinh nito cua Azotobacter trong
dat.

Tac dung cta Azotobacter ddi véi cdy trong con dugc ching minh & kha
nang kich thich sinh truéng ctia ching. Nhitng thi nghiém nhiém dich nuéi cay
Azotobacter 1én hat cho thiy c6 kha ning lam nang cao rd rét ty 1& nay mam ciing
nhu téc d6 phat trién cia mam hat. Nguoi ta cho ring s& di ¢6 tac dung nay 1a do
Azotobacter c6 kha ning lam tich liiy trong méi truong nudi cdy nhiéu loai chét
hoat dong sinh hoc c6 gia tri. Mgt ) nghién ctru cho biét khi trong moi truong tich
lity duge khoang 1 g té bao Azotobacter (tinh theo chat kho) thi ciing 1a da tich liy
dugc mot sb it cac chit sau: tiamin, acid nicotinic, acid panjotenic, pyrydoxin,
biotin...Azotobacter con c6 kha ning téng hop cac chit sinh trudng loai auxin va
gibberellin. Azotobacter c6 ca kha ning tong hop ra mot s chat chéng ndm, kha
nang tich ity cac chat chdng ndm nay khéng gidng nhau ¢ cac nodi Azotobacter khac
nhau.

Trong nhiéu nim & nhiéu nudc khac nhau, nguoi ta di san xuit & quy mod
cong nghiép hodc thii cong nghiép nhing ché phiam Azotobacter va goi la

Azotobacterin. D6 1 nhitng dich nudi cidy Azotobacter dugc hap thu vao than bun
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hodc cac loai dat giau chit hitu co dd trung hoa va bd sung thém mét it phan
phospho kali...

Loai phan Azotobacterin khi dung dé bon cho cay trong thuong dwa dén
nhirg hiéu qua khéng 16n va khong 6n dinh (néu c6 lam ting san luong thudng
cling khong ting qua 10% so véi ddi chung). Pa sd cac tac gia cho rang hiéu qua
ctia viée st dung Azotobacterin chi twong d6i rd d6i vé6i cac loai dat giau chat hiru
co hodc trong truong hop duoc bon thém nhiéu phan khoang. Co 1& tac dung chu
yéu cta chung khong phai ¢ khia canh ¢ dinh nito ma 1a & khia canh tong hop cac
chit hoat dong sinh hoc c6 tac dung kich thich su sinh trudng cua cay tréng.

Trong diéu kién nudc ta, mot s6 nghién ctru da cho biét nhan t6 chu yéu han
ché sy phat trién cua Azotobacter trong dat 1a pH, ham luong calci va ham luong
phospho. Chi can bon voi va bon phan 1an da du lam ting nhanh chéng sd lugng
Azotobacter trong dat. Bién phap san xuat va sir dung ché pham tir Azotobacter chi

nén dit ra trong nhitng diéu kién tham canh c6 kha niang doi dao vé phan bon.

2.3 VI KHUAN BEIJERINCKIA [1]

2.3.1 Phdn logi [23]

Gioi: Bacteria
Nganh: Proteobacteria
Lép: Alpha Proteobacteria
Bo: Rhizobiales
Ho: Beijerinckiaceae
Beijerinckia 1a mot giong vi khuan hiéu khi cd dinh nito rat giéng véi
Azotobacter. Nam 1939 Stacké (R. J. Starkey, P. K. De) phan 1ap dugc tir nito chiu
chua va goi 1a Azotobacter indicum. Nam 1950, H. G. Derx ciing tim thay loai vi
khuan nay nhung chung thudc vé mot gibng maéi, gidng Beijerinckia.
Mot s6 tac gia cho rang gidng Biejerinckia (thudc ho Azotobacteriaceae),

bao gdm 3 nhom:
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1. Nhom Beijerinckia indica (cac loai B. indica, B. lacticogenes, B.
mobilis déu thudc vé nhom nay). Theo hé thdng phan loai Bergey
(1974) thi hai loai B. indica va B. lacticogenes thuc ra chi la mot.

2. Nhom Beijerinckia fluminensis.

3. Nhém Beijerinckia derxii (co cac loai rat giong nhau: B. perxii, B.
acida va B. cogensis)

Pic diém chung cua cac vi khuan thudc gidng Beijerinckia 1a chiu chua cao
hon nhiéu so v&i Azotobacter (co thé phat trién duoc ngay céa trong cac moi trudng
c6 pH = 3,0. Té bao cua ching c6 hinh dang thay d6i (hinh cau, hinh trai xoan, hinh
que), khi gia c6 thé tao nén nhiing hinh thai rat khac thudng.

Beijerinckia thudc loai vi khuan Gram am, khi quan sat dudi kinh hién vi c6
thé thdy & hai dau té bao c6 nhitng hat bat mau véi thudc nhuém Xuding I11, khong
sinh bao xéac va bao tir. Beijerinckia phat trién cham trén méi truong nudi cay (thoi
ky dai dén 3 - 15 ngay), khuén lac dién hinh thuong duoc tao thanh sau khi nudi ciy
& 30°C qua ba tuan 18. Khi phat trién trén cac méi truong vo dam chia glucoza,
Beijerinckia thuong tao thanh nhimg khuéan lac 16i va rat nhay, khi gia mdi tao sic
t6. Su khac nhau gitta 3 nhom Beijerinckia co thé dugc trinh bay nhu sau:

a. B. indica : Té bao c6 kich thudc khoang 0,5 - 1,5 x 1,7 - 3,0 um, di dong
hoic khong di dong, co kha ning sinh sic t6 khi gia, sic té c6 mau tir 46 dén
nau, sic tb khong khuéch tan vao méi truong. Khuan lac c6 dang hoi
16i, mép phang, kha nhay. C6 tc d6 cb dinh nito phan tir nhanh.

b. B. fluminensis : Té bao c6 kich thudc khoang 1,1 - 1,5 x 3,0 - 3,5 um,di
dong, c¢6 kha ning sinh sic t6 mau ndu-ndu tdi. Khuan lac c6 mép khong
phéng, kho, rin va c6 cdu tao hat. Trén moi truong long khong hodc it tao
thanh 16p nhay. C6 téc do co dinh nito twong d6i cham.

c. B. derxii : Té bao co kich thuéc khoang 1,5 - 2,0 x 3,5 - 4,5 pm, khong di
dong, sinh sic to thuong c6 mau vang lyc huynh quang, trén méi trudng

chtra mudi cua céc acid hitu co sinh sac t6 mau hong, sac t6 khong khuéch
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tan vao moi truong. Khuan lac tron, mép phang, 161, nhay, thuong co6 toc do

¢0 dinh nito cham.

2.3.2 Pdc diém sinh hoc
Vi khuan thudc giéng Beijerinckia thuong co thé ¢d dinh duge 16 - 20 mg

nito phan tir khi dong héa hét 1g cac chit sinh ning lwong. Mot sé nghién ctru cho
biét nang lyc ¢ dinh nito caa B. indica, B. fluminensis duoc tang 1én nhiéu khi c6
mit loai nAm men Lipomyces starkey (Y. Dommergues, 1965). Beijerinckia thudc
loai vi khuan hiéu khi bat budc, ching dff)ng héa tdt cac loai monosaccharide,
disaccharide va tinh bot, it déng hoa acid httu co. Khac vdoi Azotobacter,
Beijerinckia khong doéng hoéa cic hop chat thom (nhu:benzoat natri, acid
benzoic,...).

Kha niang dong héa N - NH,, N - NO; va nhiéu acid amin & Beijerinckia con
cao hon ca kha nang dong hoa nito phan tir.

Beijerinckia bit ddu phat trién dugc khi ndng d6 PO,* trong 100 ml moi
trueong co tir 0,2 mg trd 1én (trong khi Azotobacter doi hoi 4,0 mg PO,” tro 1én). Dé
phat trién va cb dinh nito Beijerinckia khong doi hoi calci (khac voi Azotobacter).
Mot luong nho calci (22,5 phén triéu CaCl,) da du lam uc ché su phat trién cua
Beijerinckia.

pH thich hop nhat d6i véi Beijerinckia 1a 4.5 - 6,0, nhiéu loai Beijerinckia
ngay & pH = 3,0 van phat trién duoc. Khi pH = 7,0 su phat trién cua Beijerinckia bi
trc ché mot cach 13 rét (trong khi d6 Azotobacter thuong khong phat trién dugc &
pH thip hon 55 trir mdt vai loai dic biét nhu Az. macrocytogenes hay Az.
beijerinckia acidotolerans).

Beijerinckia co thé phat trién dugc trong pham vi nhiét d6 16 - 37°C (d6i voi
Azotobacter 13 16 - 45°C). Chiing c6 kha ning giit strc séng kha 1au ¢ 0°C hodc cac
nhiét d6 thap hon nita. Mot s6 nghién ctru cho biét thoi ky tiém phat (lag phase) 1a
ngan nhat khi nudi ciy Beijerinckia & nhiét d6 30 - 35°C va ¢ pH = 4,5 - 5,3.

Vi khuan thudc giéng Beijerinckia phan bo rong rii trong cac dat ving nhiét

d6i. Nguoi ta da phat hién thiy ching & An D6, & Ma Lai (Malaysia), & Indonesia,
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o0 Nhat Ban, ¢ Trung Quéc, 0 Madagasca, ¢ Tanjania, & Bic Uc, & Braxin, & Bic
Phi va Nam Phi. Tai Viét Nam, mot sd tac gida da phat hién théiy su ton tai cia
Beijerinckia trong mot mau dat cua ving Lao Cai, dang chu ¥ 13 loai Beijerinckia
nay mang mot sb dic tinh khac véi cac loai Beijerinckia thong thuong.

Nghién ctru cua J. H. Becking, 1961 cho biét trong s6 155 mau dat thu thap &
Chéau Au chi c¢6 hai miu dugc phat hién thay co Beijerinckia, nhung trong sb 53
mAu dat thu thap & Chau Phi ¢6 t&i 30 méiu c6 chia Beijerinckia.

Mot s6 nghién ctru cho biét sy ton tai ctiia Beijerinckia co thé duoc coi 1a mot
chi thi cho qua trinh laterit hoa cua dat.

So v&i Azotobacter, Beijerinckia c6 nhu cau nhé hon nhidu déi véi Mg
(khoang 20 1an nhé hon) va dbi vdi Mo (néng do Mo thich hgp nhat chi vao khoang
0,004 - 0,034 mg/l).

Beijerinckia c6 thé chiu dung duoc cic nong do cao ctia mubi sat (dén 2 g/l)
va mubi nhom (dén 80 mg/l).

Beijerinckia thuong phat trién trong 16p dat cay (0 - 20 cm), nhung ciing c6
khi phét hién thay sy phat trién cta Beijerinckia o ca cac 16p dat sau hon.Nhiéu tac
gia con quan sat thiy 16i séng biéu sinh (epiphyte) ctia Beijerinckia trén 14 nhiéu
loai cay nhiét déi.

Ngoai y nghia kinh t& do c¢6 khi ning cb dinh nito phan tir, Beijerinckia con
dang cha ¥ ca & chd chung co thé tong hop ra mot sé chat hoat dong sinh hoc 6 tac

dung kich thich su sinh trudng cua cdy trong.

2.4 NUOC RI RAC
2.4.1 Nguén goc
**Dinh nghia
Nude ri rc tir cac bai chon lap c6 thé duge dinh nghia 1a chat 1ong tham qua
céc 16p chat thai ran mang theo cac chat hoa tan hodc cic chat lo limg. Trong hau

hét cac bai chon lap nudce 1o ri bao gom chat 1ong di vao bai chon lap tur cac nguon
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bén ngoai, nhu nudc mua, nudc mit, nude ngam va chat 10ng tao thanh trong qué
trinh phan huy cac chét thai.
**Sw phat sinh

Mot trong nhitng ngudn giy 6 nhiém 16n nhit dén moi truong nude (nudce

ngim va nudc mat) 1a nude ro ri.

Nudc 10 ri phat sinh khi chat 16ng tiép xuc véi chit thai rin. Chat 1ong & day
13 nudc mua, nude mit, nudc ngdm, nude chay tran va nudc tir qua trinh phan hay
chat thai. Pay 1a hau qua khong thé tranh khoi d6i véi cac bai chon 1ap chat thai,
nhat 1a chét thai rén sinh hoat.

Nudc tham vao bii chon lap dau tién s& bi hip phu boi cac chét thai ran con
c¢6 kha nang hap phu tiép, nhung khi chét thai di bio hoa nudc, nude thim qua chat
thai ro i ra ngoai va lic nay mang theo cc chat giy 6 nhiém trong qua trinh phan
huy rac thai tai bai chon 1ap. Nong do chat 6 nhiém trong nudc phu thudc vao khoi
lugng cac chat thim nudc trong chat thai ran, thanh phan cac chat dé hoa tan, do
day cta chat thai va téc do tham, con phai noi dén mot s6 yéu to anh huong khac

nhu dién tich bé mat, thoi gian tiép xtc va pH.

2.4.2 Pic diém
Céc s6 liéu phan tich thanh phan héa hoc cia nudc 1o ri thay do6i rat 1on phu

thudc vao tudi ctia bai chén 14p va khi hau tai thoi diém 14y mau. Cu thé nhu sau:

— Nudc 1o ri trong giai doan phan hiy 1én men acid s€ c6 gia tri pH
thip va ndéng do BOD, COD, chit dinh dudng, kim loai ning s& rat
cao.

— Nudce 1o ri trong giai doan phan huy 1én men methane, gid tri pH
trong khoang 6,5 - 7,0 va néng do BOD, COD, chét dinh dudng, kim
loai ning thap di ddng ké vi hau hét kim loai ning hoa tan kém & gia

tr1 pH trung hoa.
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— Néu bai chén 1dp c6 st dung voi dé khir mui, nude 1o ri s& co pH kha
cao 1én dén 8.5 - 9,0 va néng dd cac chat ran hoa tan ting dang ké
(15.000 - 20.000 mg/L).

— Nong d6 chit 6 nhidm cua nuéc ro ri ciing phu thudc rat 16n vao
lwong nude mua thdm vao bii chon lap, lugng nuwde mua cang 16n ndng
d6 chat 6 nhiém cang nho.

Bang 2. 2 Thanh phén nudec ri tir bii chén 1dp Go Cat

STT Chi tiéu Pon vi Nong do
1 pH - 7.8-8,6
2 COD mgO,/L 1127 - 1534
3 BOD mgO,/L 275 - 412
4 SS mg/L 244 - 4311
5 NHs; mg/L 890 - 1090
6 Ntong mg/L 1981 - 2695
7  Ptong mg/L 14,9 -21,5
8 SO/~ mg/L 159
9 Cca* mg/L 2739
10 Fe tong mg/L 27
12 Mg* mg/L 687
13 Cu mg/L 4.0
14  Zn mg/L 93
15 Mn mg/L 32,17
16 Ni mg/L 2,211
17  Crtong mg/L 0,05
18 Cd mg/L 0,1
19 Pb mg/L 1,9
20  Coliform MNP/100ml 406*10°

Nguon: CENTEEMA, 08/2003
Qua bang 2.2 cho thiy thanh phan nudc ri rac rat da dang, chtra nhiéu chat

nguy hai c¢6 ham luong rit cao vuot qua ngudng TCVN cho phép thai ra moi
truong. Gy tac dong lan truyén 6 nhiém dén chat lugng nudc ngam, nudc bé mit.
Tac hai truc tiép va bao trim 1én doi sdng ctia nguoi dan dang sdng xung quanh bai
chon lap nay 1a mui hoi, mam méng clia bénh tat anh huong lau dai dén sirc khoe

nguoi dan.
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Bén canh d6 moi truong dat tai bai chon lap ciing bi 6 nhiém, do nudc ri rac
ngam vao dat lam thay doi thanh phan cua dat, anh huéng dén viéc tao moi truong

xanh cho khu dat khi bai chon 1ap dang van hanh va khi ngimg hoat dong.

2.4.3 Biii chén lip Go Cdt
» Vi Tri Bai Chon Lap )

Bai chon lap Go Cét duoc xay dung trén 16 dat thudc xa Binh Hung Hoa,
huyén Binh Chanh, giap ranh v6i huyén Hooc M6n va quan Tan Binh, c6 dién tich
25 ha. Phia Tay la quéc 10 1A. Phia Bac 1a ving ho dam hoang, mét phan dién tich
duoc dan dinh cu céi tao 1am ho nudi cé. Phia Dong va Bong Bic 1a kénh Nude
Pen voi khu dan cu méi phat trién doc bén kia bd kénh. Phia Nam la dam nudc
khoang 6 ha khong canh téc c6 luc binh phii kin toan b bé mit nudc.
> Diéu Kién Ty Nhién
+Gio

Co6 hai hudéng gié chinh, mua kho gi6 Pong - BDong Nam (gid chudng) va
mua mua gié Tay - Tdy Nam, van tdc trung binh 3 - 4 m/s. gié thuong thoi manh tir
trra sang chiéu. Gio chudng thuong théi manh vao trua sang chiéu. Gi6 chudng
th6i manh lam gia ting sy xAm nhap man vao sau trong luc dia trong mua kho va
tang muc nudc dinh triéu 1én vai cm. O TP.HCM it c6 bao, thuong chi bi 4nh hudng
ctia 4p thap nhiét d6i hay bdo ¢ mién Trung giy mua 16n ¢ khu vuc thanh phd. Céc
s6 liéu theo ddi cho thay trong thoi gian quan tric (100 ndm) vi tri nay khong xay ra
I lut.

PO Am twong ddi

Céc thang mua mua do 4m kha cao, do6 4m trung binh cac thang mua mua
vao khoang 79 - 83%, cao nhét 1 cac thang 9, 10 khoang 83%, trong d6 cac thang
c6 d6 Am trung binh thap nhat 1a thang 1 va thang 3 khoang 67%.

**Luwgng mua

Muia mua chiém khoang 84% tong lwong muwa ca nim. Mua 16n tap trung vao

thang 6, 8, 11. lugng mua thang cao nhat 1én dén 466,6 mm (thang 6). Mua ¢ thanh

phd HO Chi Minh mang tinh mua rao nhiét déi: mua dén nhanh va két thuc ciing
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nhanh, thudng mot con mua khong kéo dai dén 03 gi nhung cuong do mua kha
16n va don dap.
> Diéu kién thity vin o

Rach Nudc Pen 1a ngudn ti€ép nhan nudc thai tur tram xtr 1y nudce ro ri cua bai
chén 14p nay. Pay 1a mot con rach nbi lién v6i hé théng kénh dao 19 - 5 va kénh
Tham Luong & phia Bic chdy ra song Sai Gon, doan chdy ra phuong 15 Tan Binh
va phia Nam ndi véi hé thong song Tan Héa - Lo Gém chay vao rach Can Giude va
song chg Pém. Ngoai ra con rach ndy ciing thong voi nhiéu hd dam trong dia ban
xa Binh Hung Hoa. C6 thé thiy rach Nudc Pen nam & giita hai dau ctia hai nhanh
kénh thoat nudc thai ctia thanh phd hay néi cach khac c6 thé xem nhu déy 1a thuong
nguon cia hai nhanh kénh Tham Luong va kénh Tan Hoa nén dong chay thay do6i
theo thuy triéu 1én xudng dong thoi & ca hai dau rach, do d6 co su tich tu chat thai &
doan kénh nay 1am nudc bi 6 nhiém, den kit va c6 mui hoi théi.

Bang 2. 3 Thanh phan chat thai rin ciia bii chon lap Go Cat

STT Thanh phin Khoi lrong (%)
1 Thuc pham 68,9 - 75,6
2 Nylon 12,6 - 45,4
3 Nhua 1,0-8,0
4 Vai 1,5-133
5 Gb 25-45
6 Gidy 0,0-5,4
7 Thuy tinh 0,0-2,0
8 Kim loai 0,0-2,0
9 Da 0,0-1,0
10 Sanh st 0,0
11 Carton 0,0-25
12 Lon dd hop 0,0
13 Cao su mém 00-1,8
14 Mop xbp 0,0-1,0
15 Ba son -
16 Mica -

Nguon: CENTEEMA, 08/2003
Thanh phan chat thai ran anh huong dén thanh phan va tinh chit ctia nudc ri

rac, vi bai chon 1ap co6 thé duoc xem la noi xay ra nhiéu phan img sinh hod va hoa
hoc, nén trong thoi gian hoat dong, thanh phan nudc ro ri c6 xu hudng ting dan

nong do cac chat kho phan huy. Bén canh d6 nudc ta 1a nudc nhiét doi gido mua voi
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lugng mua trung binh hang nam kha 16n nén lugng nudc mua ciing anh hudng
nhiéu dén thanh phan nude 1o ri. (Nguon trich dan tai liéu: Bao céo xtr 1y nude ri
rac cua S6& KHCN, 2004).

Bing 2. 4 Cac thong tin vé nuoec ri rac trén béi chon lap rac Go Cat
tinh den ngay 19/06/2004

Luong nudec ri rac Luogng nude da xu ly Luong nudc con ton
(m°) (m” dong (m”
378.000 124.312 253.688

Hinh 2. 3 Suéi hinh thanh tir nwéc ri rac

2.5 TINH DAU TU CO VETIVER [2]
2.5.1 Bin chit ciia tinh diu

Tinh dau 1a nhiing hon hgp khéac nhau cua nhiing chat boc hoi nguon thuc
vat (rat it khi ngudn dong vat), cac chit nay thuong c6 mui thom va thanh phan hoa
hoc, cdu tao, tinh chat, diém chay, diém s6i, d6 tan trong nudc hay trong cic dung
moi rat khac nhau, phan 16n khong tan, chinh x4c 1a it hay rat it tan trong nuéc. Cac
hop phan ctia TD hoa tan 14n nhau. Néu mét luong TD nao d6 13 mot khdi dong
nhat (mdt pha) bat ddu s6i & mot nhiét d6 phy thudc thanh phan va ty 1é cac hop
phan.
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2.5.2 Cic hop phin ciia tinh diu
Phan 16n cac hop phan ctia TD ¢6 mui thom, mot s6 co tinh chét sinh 1y dic

biét. Gié tri cua cac hop phan vé timg mit rat khac nhau, vi du c6 hop phan 1a chét
quyét dinh huwong vi cha yéu cua tinh dau, c6 hop phan khong dua lai hwong vi chu
yéu nhung lai rat can thiét dé ¢ dinh (giit) mui thom hay can thiét cho su hoa hop
mui, lam tinh ddu c6 mui rat tinh té, nhiéu khi cac nudc hoa pha ché bang cach tron
cac hop chat thom thién nhién tong hop khong sao dat duoc; c6 hop phan co rat it
mui hay khong c6 mui, tham chi c¢6 hop phan lai ¢6 mui lam hai hwong vi chung can
loai di.

Vé mit hoa hoc cac hop phan chil yéu thudc cac loai hop chét sau: céc
hydrocarbon (loai hop phan it gia tri nhat, nhiéu khi nguoi ta tim cach loai ra), cac
ruou este (loai hop chat rat pho bién ciia cic TD va la ngudn mui thom quan trong),
cac phenol va ete ctia phenol (hai loai hop phan quan trong ctia mot s6 TD, ngudn
thom quan trong ctia chung va 1a nhitng hop chat duoc dung trong mot s tong hop
cac my pham), cac aldehyt va cac xeton (hai loai hop phan ciing c6 nhiéu trong TD
va c6 vai trd quan trong bic nhit trong mui thom), ngoai ra con cé loai hop chat
khac nhu cac acid tu do, cac hop chét nito...Trong mdi TD c6 rat nhiéu hop phan
khac nhau, nhung nhiéu hop phan c¢6 ham luong rat nho. Mdi loai TD c¢6 tir vai dén
10 - 20 hop phan dang ké vé mat ham luong hay vé mit gia tri str dung. Trong céc
mau khic nhau cta cung mot loai TD (cung tén) nhung c6 ngudn gdc khac nhau,

thanh phan va ham lugng cac hop phan ciing khong nhat thiét giéng nhau.

2.5.3 Tinh dau trong vit ligu thuc vit
Tinh dau ciing nhu cic chat ngudn thyc vat khac duge tao thanh trong qua

trinh sinh tredng cta cdy va tich tu lai trong mot hay mot s bd phan cua cy (nhu
hoa, 14, vo, r&, than...), phan bd khong déng déu. TD rét it khi tu do & bén ngoai (vi
néu c6 no s& nhanh chong bay hoi hét, khong tich tu lai dugc) ma thudng nam & cic
khoang tréng bén trong té bao hay & cac tii, cac hach tinh dau, ngin cach voi bén
ngoadi bang mot mang (con goi 1a té bao ¢6 TD hay tai TD). Nhing tai TD c6 thé &

ngoai mat hay nam bén trong mé thyc vat. Néu tui nam ngoai mat mé ma mang
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mong manh (nhu cac 16ng TD trén 14 hay canh hoa trong mét sé trudng hop) thi
mang nay rat dé v& ra va nguoi ta dé ngiri thdy mui TD. Nhung thudng thi can mot
tac dong dé 1am v tii néu khong TD bi gitr lai trong tii khéng khuéch tan ra duoc.
Trong ti, TD 14n véi nudc, tai lai nim trong mo thuc vat c¢6 nude, didu ndy anh

hudng dén viéc chung cat TD.

2.5.4 Cdc phwong phdp liy tinh diu
Muén dung TD, ngudi ta tdch né ra khéi vat liéu thuc vat ¢o6 chtra cac tai TD

bang cac bién phap khac nhau thich hop cho timg loai TD vé mat k¥ thuat va vé mat
kinh té.

2.5.4.1 Phwong phap ép vt li¢u thuc vat
Truong hop chi can ép vat liéu thuc vat ciing da pha v& cac mang cho TD

chay ra, ma ham lugng TD trong vt liéu twong d6i 16n va TD c6 gia tri cao khong
can thu hoi thi nguoi ta dung phuong phap ép vi né ré tién, tuy nhién ép thi khong
lay kiét TD va TD kéo theo ca nhitng chat khong béc hoi nhu dau béo, nhya, nén
sau d6 phai 1am sach TD thu duoc. Phuong phap nay dung dé 14y TD tir vat liéu &

v6 (nhu vo chanh).

2.5.4.2 Diing mgt léng hay rin dé trich ly tinh dau
Trong mot sd trudng hop, do diéu kién dic biét, ngudi ta ding mot 16ng hay

ran dé trich ly TD rdi sau d6 tach TD ra khoi 1ong hay rin d6. Phuong phap nay cd
mot s6 wu diém dic biét, co khi bat budc phai dung n6 dé 1ay TD nhung phiic tap va
dit tién nén it dung. Phuong phap nay chii yéu dung cho TD tir mét s6 hoa (nhu hoa
nhai, hoa hong).
> Phwong phap trich ly bing dung méi boc hoi (ete, ete ddu héa, benzen,
ruegu)
Nguyén tdc 1a cho vat liéu thuc vat vao thiét bi chiét xuat & nhiét do 60 -
80°C vé6i dung mdi da tinh ché (dé khong dé mui lai cho TD). Dung méi hoa tan TD
va ca mot it sap, chat mau, chat Albumin. Ngudi ta cho dung dich bay hoi ¢ nhiét

d6 thip thi thu dwgc TD lan sap, Albumin, chdt mau...sau d6 phai lam sach.
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Phuong phap nay dit vi qua trinh vé thiét bi phirc tap, can tay nghé cao cua cong
nhan, gia dung moi lai dét, nén chi dung cho céc vat li¢u dét tién, cat béng hoi nuodc
khong dugc hay khong tdt (nhu hoa Acacia, Mimosa, Violette, qua Vanille, ré Iris,
nhya Benzoin...).

> Phwong phap trich ly bing dung méi khéng béc hoi

Nguoi ta ngdm vét liéu trong md néng chay & 80°C, dé ngudi 1 gio, lai dun
néng chay dé tach ba vat liéu ra. Dung moi 1a m&, dau olive, dau pharaphine.
Phuong phap nay trudc kia dung nhiéu cho hoa Acacia va mot sd hoa khac, nay it
dugc dung hon.

> Phuwong phap trich ly bang mé lanh (wép hoa)

C6 mot sb hoa (nhai, Tuberose) sau khi da hai con tiép tuc tao ra TD mot
thoi gian nita nhung TD céc hoa d6 rat d& bay hoi nén khong thé cho cho qua trinh
tao TD hoan thanh méi 1dy. Con néu cit ngay bang hoi nudc hay néu trich ly ngay
bang cac phuong phap khac thi canh hoa bi chét, khong tiép tuc tao ra TD nita. Dé
trich ly ngudi ta dung chat nao hap thu ngay TD san c¢6 va hap phu dan TD duoc tao
ra. Chat Ay 12 m& dong vét (c6 thanh phan phu hop theo kinh nghiém). M& thuc vat
khong ding duoc vi né gdm cac hop chat khong no dé bi hong. M& khoang vat hap
phu kém, lai dé mui trong TD. Ngudi ta dit nhitng canh hoa duéi nhitng 16p md va
dé mot thoi gian 24 gio cho hoa tiép tuc tao TD, va m& hap phu hét TD dé. Sau 24
gid ngudi ta thay cac canh hoa méi va phai thu hoi md c6 hap phu TD dinh vao cac
canh hoa thai ra, ctr thé nhiéu ngay (hon 1 - 2 thang) dé m& tich tu dwoc nhiéu TD.
Mé lay ra c6 thé ding ngay trong cong nghé my pham hoic cé thé dung ruou dé
hoa tan TD va tiép tuc xir Iy thém. Phuong phéap nay tét, nd giit dwogc nguyén mui
ctia TD nhung phire tap va dt tién, nén chi dung cho cac hoa cho TD ¢6 gia tri cao

(nhu hoa héng, cac hoa tiép tuc tao TD sau khi hai).

2.5.4.3 Phwong phdp cit bang hoi nwéc
Phuong phéap pho bién nhit va ciing dung cho nhiéu loai TD nhat, 1a phuong

phép cat bang hoi nudc. Hoi nudc duge dua qua khoi vat liéu thuc vat, tiép xuc véi

TD lam TD bay hoi, hoi 4y duoc kéo theo 14n véi hoi nuée (ngudi ta néi 1a hoi
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nuée duoc bao hoa hoi TD). Hon hop hoi nuée va TD kéo theo nhu thé duge dua
sang bo phan lam lanh va ngung, & d6 nd ngung lai. Khdi ngung duoc ling, tach
thanh nhitng 16p nudc va TD riéng khong hoa tan vao nhau, vi hoi nuée kéo hoi TD

di nén ngudi ta con goi 1a phuong phap cit kéo TD bang hoi nudc.

2.5.5 Tinh dau cé Vetiver [14,9,10]
Tinh dau tir c6 Vetiver c6 mui huong ngot ngao va dé chiu, da duoc st dung

trong rat nhidu cac san phdm cua nganh cong nghiép huwong liéu. Him lugng TD &
bd ré nam trong khoang 2 - 2,5% tinh theo trong luong kho cua ré va dung dé san
xudt ra loai nudc hoa Pure Vetiver véi gia toi 880.000 dong/125ml (Nguyén Lan
Diing, 2005).

Nguoi ta thuong chung cat TD ¢o Vetiver tir bd 1& hodc ciing c6 thé chiét
xuat TD tir 14 cua co.

> Chung cat tir l4:

— La dugc st dung phai con tuoi, sau do phoi kho hodc cit nho ra, cling
¢6 thé dugc 1én men trude khi dua vao quy trinh ly trich.

— Vit liéu duge chuin bi xong s€ cho vao thung chtra 2/3 lugng nudc
nong voi nép day kin, dun & nhiét do cao, trén 100°C trong mdt thoi
gian tuong ddi dai.

— Nhiét d6 trén s& 1am cho cac hop chét phtc tap tré nén khong bén va sé
bbc hoi ciing v6i cac thanh phan bay hoi khac.

— Thung chutra vat liéu dugce ndi vi mot thiét bi 1am lanh s& ngung tu cac
thanh phan bay hoi tir thung chira.

— Cac thanh phéan bay hoi sau khi ngung tu duoc chuyén vao mot bé
trong (c6 thé 1am bang kinh), tai ddy nudc chung cat va TD duoc thu
nhan.

— Tinh dau s& ndi 1én trén va ta c¢6 thé thu nhan duogc béng tay, ) lugng

TD dugc thu nhan nam trong khoang 2 - 3% luong nudc chung cét.
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> Chung cit tir r&: bo r& chira ham luong TD 16n véi ndng d6 cao cua cac
chat nhu bicylic va tricylic sesquiterpenes, hydrocarbon, alcohol va carboxylic
acids.
— Thu lay &, rira sach va phoi kho dé giam ham luwong nudec.
— Cho vao thung c6 chtra 2/3 lugng nudc tinh theo trong lugng.
— Chung cat giéng nhu phuong phap chung cit tir 13 & trén.

Bing 2.5 Thanh phin tinh dau tir ré cé Vetiver

Thanh phan Phan tram (%)
terpinen-4-ol 3,75
5-epiprezizane 0,71
khusimene 0,66
o-muurolene 1,14
khusimone 1,49
calacorene 0,94
B-humulene 2,37
o-longipinene 4,20
v-selinene 1,43
d-selinene 4,63
d-cadinene 4,72
valencene 2,30
calarene,-gurjunene 9,84
o-amorphene 2,07
epizizanal 3,33
3-epizizanol 2,97
khusimol 12,71
Iso-khusimol 0,57
Valerenol 3,93
B-vetivone 1,62
o-vetivone 2,02

(Gidng co Sri Lanka)

2.5.6 Tdc dung ciia tinh ddu tiv cé Vetiver [17]
< Huwong liéu: TD dugc sir dung dé san xuét xa phong, nude thom, chat khir

mui, nudc hoa, my pham...
“*Kiém soat con trung: st dung TD co6 thé bao v€ quan ao khoi sau, budm,

bao vé dau trude chay va givong ném khdi rép, xua dudi rudi va gian...
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< Tac dung dwoc Iy: c6 tac dung hoic duoc sir dung lam thanh phan trong
mét sd thude diéu tri: thude pha thai, tri mun tring ca, tri bénh thiéu mau, chirng
viém khop, bénh hen, bénh tim, tiéu chay, diéu kinh, mt ngt, dong kinh, bénh thap
khép, viém mang phdi, bong gan...Ngoai ra, con mot sd tac dung rat dic biét nhu
kich thich hung phan, 1am thudc b cho co thé, tri cum, gitip tiéu héa, giam dau, tay

tring, pha tra thu gidn tinh than, ...

2.5.7 Nhu cdu vé tinh diu hwong liéu
Theo sb liéu théng ké, nim 2003 Viét Nam xuat khau duge 852.000 USD

tinh dau - huong liéu va 2.875.000 USD my pham ché bién tong hop tir tinh dau -
huong liéu céc loai nhung da nhap khau tré lai véi gid tri twong tng 13 1.750.000 va
152.386.000 USD.

Nhu ciu vé tinh dau va huong liéu - my pham trén thé gi6i ting nhanh do
nhu cau ngudi dan ngdy cang c¢6 xu hudng quay tré vé dung nhirng hop chit tu
nhién trong huong liéu - m§ pham, thyc pham. Trung Qudc va An Do 1a 2 qubc gia
c6 san lugng va xuat khau tinh dau - hwong liéu 16n nhat thé giéi nhung hién nay
cling phai nhap thém tinh dau vi d3 xdy dung nhitng nha méy san xuit don huong
va my pham 16n dé dap Gmg yéu cau sir dung trong nudc va xuat khau.

Huong liéu st dung cho my pham va thuc phdm ham chira trong tinh dau cac
loai nhu: bac ha, hvong nhu, bach dan, hung qué, hoic huong, qué, hoi, sa cac
loai... Ngoai ra, con c6 nhiing loai hiém hoi nhu x4 xi, huong lau, tram tra, trAm
huong. Pay 1a ngudn nguyén liéu co ban dé téng hop ra nhiéu hop chit tu nhién
quan trong cho cong nghiép hwong liéu - my phim. Céac hing duoc pham trén thé
gidi ngay cang c6 nhu ciu nhiéu loai tinh dau chira cac chit chua duoc tong hop
nhan tao nhu citronellal, geraniol, citral... Cac nghién ctru cho thiy, nhiing nguyén
lidu nay déu dang co trong cic loai cdy co thuc vat phong pht cta Viét Nam. Ca
nude c6 dén 300 loai cay tinh dau di duoc thu thap, trong d6 c6 dén 50 loai cay da

dugc trong mang tinh san xuat hang hoa. (Ngudn: VnExpress, 12/2004).
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2.6 CAC NGHIEN CUU KHOA HQC LIEN QUAN
2.6.1 Cdc nghién cvru trong nuwéc [3,4,5,12]

Hién tai & Viét Nam chua c6 nhiéu cong trinh nghién ctru vé kha ning tng
dung cua co Vetiver trong xir Iy 6 nhidm nudc ri rac. Cac nghién ciru vé nuée ri rc
chu yéu tap trung vao cac bién phap xir Iy theo hé thong may moc, thiét bi dé giam
thiéu sy 6 nhidm do nudc ri rac tir cac bii chon ap gay ra.

Co Vetiver da dugc ung dung rong rai trén 40 tinh thanh cia ca nudc, mang
lai nhiéu loi ich trong cac linh vyc: bao vé¢ dat chéng Xx01 mon, hép thu cac kim loai
doc trong dat, xur 1y cac ngudn nudc gdy 6 nhiém,...Cong nghé co Vetiver vira
mang lai hi¢u qua cao, vira khong tdn kém thuc sy 1a mot thuan loi trong tinh hinh
nuéc ta khong thé dau tu nhidu vao cac hang muyc cong trinh hién dai dé giai quyét
van nan 6 nhiém. V&i cac ving nong thon thi kha nang Gmg dung 13 rat 16n boi
nhiing ich loi thiét thuc ma nd mang lai.

D3 c6 rat nhidu cong trinh nghién ctu vé& céng dung cla co Vetiver ma toi
xin din ra ddy mot vai vi du (xir Iy nudc 6 nhiém) nham lam rd thém cai nhin vé
mot loai cé da nang:

— Xur ly 6 nhiém tir nuGce thai trong chin nuoi
— Nudc tir kénh Nhiéu Loc - Thi Nghe

— Nudc tir nha may ché bién mu cao su

— Nuodc thai sinh hoat tir cu xa

Vé vi khuan ¢ dinh dam, chu yéu 1a mdi quan tdm dén vi khuan cong sinh
voi cac loai thuc vat thude bo dau, con nhu vi khuin Azotobacter thi chi khai thac
1am ché pham vi sinh b6 sung cho dat (Azotobacterin). Cho dén nay cac nghién ctru
vé vi khuan cb dinh dam song tu do Beijerinckia van con rat han ché, tuy nhién da
¢ cong trinh nghién ctru vé& vi khuan nay trén cay mia hira hen mot sy quan tim

m&i dén tiém nang ciia cac vi khuan nay (Lé Van Tri va Vii Thi Minh DPtc, 2005).

2.6.2 Cdc nghién ciru trén thé giéi [11,13,16]
Cé Vetiver da dugc ung dung rit sém, tir nhiéu thé ky trudc o An Dd. Cho

dén nay da phat trién manh m¢, c6 mat ¢ nhiéu nudc trén thé gidi. Su ra doi cua
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Mang Lué6i Vetiver Quéc Té (The Vetiver Network) da cho thdy mdi quan tim cua
nhiéu qudc gia dén loi ich ctia cong nghé xanh nay.

Nguoi ta di phan 1ap dugc khoang 17 loai lién quan dén vi khudn cb dinh
dam tir ré cua cé Vetiver (Vetiverria zizanioides) ¢ hai tinh Chiangmai va Chiangrai
ctia Thailand. TAt ca nhiing loai nay déu dugc phéan loai dua trén nhitng dic diém
hoa sinh, hinh thai hoc va sinh 1y hoc. Mot vai loai cé nhitng dac diém tuong tu nhu
Azotobacter spp., Beijerinckia spp. and Azospirillum spp. Nhiéu thi nghiém d3 phat
hién ra rang khi nhiém vi khuan c6 dinh dam s& 1am tang cuong su sinh truong va
phat trién cua co Vetiver so v6i nhom ddi chimg sir dung chat diéu hoa sinh trudng
(IAA, gibberellic acid hodc IBA), va nhom khong nhiém vi khuan. Co Vetiver khi
nhiém vi khuan c6 khuynh hudng kich thich sy dé nhanh cia soi ré va lam ting
trong luong kho.

Viéc sir dung thyuc vat dé giam thiéu 6 nhiém mai trudong, trong d6 bao gdm
su 6 nhidm tir nude ri rac da duoc nghién ciru & nhidu nudc trén thé gisi (Puc, Thai
Lan, Thuy Sy, B6 Pao Nha, Pan Mach, Trung Qudc,...). Nghién ciru vé bai chon
14p rac tai thanh phé Guangzhou-Trung Quéc di str dung co Vetiver dé xir Iy nudc
rac tai hai dau ctia hé thdng xir Iy nudc i rac ngay tai bai chon 1ap nay dem lai hiéu

qua cao, loai bé duoc nhiéu chat ddc hai cho moi truong.
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Chuong 3

NOI DUNG VA PHUONG PHAP NGHIEN CUU

3.1 THOI GIAN VA PIA PIEM THi NGHIEM

Mo hinh thi nghiém duoc tién hanh tir 04/2007 dén 07/2007 tai khu vuon
thuc nghiém thudc Trung tdm Nghién ctru va Chuyén giao KHCN, PH Néong Lam
Tp.HCM.

Chon va dudng co trong dung dich dinh dudng tir ngay 25/04/2007. Bo tri thi
nghiém, trong thiy canh c6 trong nude ri rac 1ay tir bai chon 1ip Go Cat, Tp.HCM
tir 03/06/2007 va theo ddi thi nghiém dén 14/07/2007.

Khao sat ham lugng tinh dau theo quy trinh cong nghé ciia Cong ty TNHH
Cong nghé hoa hoc, Tan Son Nhi, Tan Pha, Tp.H6 Chi Minh tir 25/07/2007 dén
17/08/2007.

3.2 BO TRi THi NGHIEM
3.2.1 Thi nghiém 1

GOm c6 3 nghiém thuc, duge bo tri hoan toan ngau nhién véi 3 lan 13p lai.
Céc nghi¢ém thirc nay dugc phan biét bdi n6ng d6 cua nudc ri rac st dung dé thuc
hién thi nghiém trong thity canh c¢6 (mdi nghiém thirc nay cé s6 tép co nhu nhau 13 4
tép, chiéu cao than 80 - 130 cm, d6 dai r& 35 - 50 cm, dugc cb dinh trén cac gia d&
1a tam x6p day 5 cm, dudng kinh cta tim x6p 13 26 cm). BS tri cu thé nhu sau:

s Nghiém thirc 1:

Gom 4 tép co to, khoe duoc ¢ dinh trén mot gia d 1a nhimng tam x6p (kich

thude nhu mo ta & trén) trong thiy canh vao x6 nhua 25 lit ¢6 chira 20 lit nude ri

rac da pha loang 80% (2 lit nude thai/10 it ).
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s Nghiém thirc 2 :
Tuong tu nhu nghiém thirc 1 nhung v61 nude ri rac duge pha loang 40% (4
lit nuge thai/10 lit).
s Nghiém thirc 3 .
Tuong ty nhu nghiém thirc 1 nhung vé1 nude ri rac duge pha loang 60% (6

lit nude thai/10 lit).

3.2.2 Thi nghiém 2
Khéo sat mat do vi khuan c6 dinh dam tr cac nét san trén bé mat ré co

Vetiver cta thi nghiém 1 va ré trong hai mé hinh trong co:
% M6 hinh tréng cé 1:

Gom 6 tép co to, sau giai doan dudng co duoc trong ngoai dat thanh mot
hang, mdi tép cach nhau 50 cm. Cac tép co nay trudc khi duoc dem di trong co cac
chi s6 vé& do dai than va ré tuong tu nhu céc tép cd trong cac nghiém thuc 1, 2, 3.

% M6 hinh tréng cé 2:
Gom 20 bui ¢ Vetiver trén 2 nam tudi duge lua chon mot cach ngau nhién &

ngoai dong, tién hanh dao 1y bo ré dé khao sat kha nang hinh thanh nét san trén ré.

3.2.3 Thi nghiém 3
Khao sat ham lugng tinh dau bang cach thu ré co Vetiver trén 2 nam tudi dé

chiét xuét tinh dau.

3.3 PHUONG PHAP NGHIEN CUU
3.3.1 Thi nghiém 1

Phuong phap duoc thuc hién trong dé tai nay 1a phuong phap trong thay
canh co Vetiver trong dung dich ¢6 dinh dé theo ddi cac chi tiéu danh gia vé kha

nang tao ndt san trén ré co va sy sinh trudng cua cd trong nudc ri rac.

3.3.1.1 Giai doan tién thi nghiém
Co Vetiver dang moc ¢ ngoai dong (trén 1 nam tudi) dugc chon 1am thi

nghiém. Tach bui to thanh nhiing tép nho, chi ¥ nén chon nhiing tép to sau do cat
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ré, thao tac cit ré phai dam bao yéu cdu nhanh dé dam bao do 4m cho phan ré con
lai, ré dugc cét sao cho phén dugce cit cach géc ré khoang 1 cm.

Sau khi chon duoc nhing tép co dam bao yéu cau thi tién hanh c¢6 dinh c6
trén cac gia d& 1a cac tAm x6p c6 gin ludi sit nho va trong vao trong cic x6 nhya cé
chtra dung dich dinh dudng Knop. Trong giai doan dudng cdé nay dung dich dinh
dudng Knop can duge bd sung lién tuc sao cho muc nude ludbn cao ngang cb ré va
tranh x4y ra hién tuong phat sinh rong réu vi tinh trang du thtra dinh dudng.

Bing 3. 1 Thanh phin dung dich Knop
STT  Congthirc héahoc  Khoi lugng

1 KNO, 250 mg/l
2 Ca(NO»),. 4H,0 1000 mg/I
3 MgSOQO,. 7H,0 250 mg/I
4 KH,PO, 250 mg/I

3.3.1.2 Giai doan thi nghiém
Sau thoi gian dudng co trong dung dich dinh dudng, co Vetiver dugc dua

vao trong thity canh trong nude ri rac 14y tir bii chon lap rac Go Cat.
Céc chi tiéu theo doi:
— Kha ning sing trudng ciia ¢ Vetiver thong qua cac so liéu: chiéu cao
than, d dai ré, s6 chdi méi trong qua trinh thi nghiém.
—  Su xuét hién cia ndt san trén hé 1& cua cd Vetiver.
> Qud trinh thi nghiém tién hanh qua cac budc sau:

— X6 nhuya 25 lit (9 x6) dugc chén xudng dat sao cho phan miéng x6 cach
mit dat mot khoang 20 cm va duoc che chin boi khung nha c6 mai che béng nhya
polyethylen trong.

— Lay 80 lit nudc ri rac tir bi chon 1ap rac Go Cat, pha lodng theo cac nong
d6 rdi chura trong cac x6 theo nghiém thirc.

— Co Vetiver sau giai doan dudng va dugc ¢6 dinh trén cac gia thé thi tién
hanh trong thily canh trong cic x6 thi nghiém. Trong subt qua trinh thi nghiém

khong bo sung thém nudc thai.
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3.3.2 Thi nghiém 2
Thuyc hién nudi cay vi khuan tir cac not san trén bé mat ré co Vetiver trong

hai mo6 hinh trong ¢é va mau ré cta thi nghiém 1.

3.3.2.1 Mau
+*Yéu cau cua mau:

— Mau duoc str dung 1a ré 14y tir ¢ Vetiver.

— MAu phai dam bao c6 chira cac ndt sin va miu phai con nguyén ven,
khong bi dap nat.

— Nét san 1a nhirng khdi tron nho hién dién trén bé mit cua ré.

% Phuong phap 1dy miu:

— Dung cu dung dé lay ré bao gom: cudc, kéo, bao nylon sach dé dyng mau.

— Tién hanh 1dy miu vao budi sang dé dam bao d6 am cho mau.

— Rira sach toan bo ré truée khi cat nho mau ré.

— Dé ¢b thé léy duoc ré tréng ngoai dat, trude hét ta chon mét bui ¢ va
dung liém hodc kéo cat hét than co sao cho chiéu cao cua bui co chi con khoang 20
cm. Sau d6, dung cudc dao xung quanh bui cé thanh mot dudng tron, sdu khoang
30 - 50 cm va chi thyc hién viéc nhd bui c6 khi khong con nhiéu r& bam chit vao

dat.

3.3.2.2 Piéu kién nudi cdy
— Nhiét dg: thao tac & nhi¢t do phong, nhi¢t 4 nuoi céy 1a 30°C.

— Bao dam cic dung cu va thao tac khong 1am lay nhiém vi sinh vat tir bén

ngodi vao mdi truong nudi cay.

— Chuan bi sin dung dich pha loang trudc khi thi nghiém: dung dich Saline
Peptone Water (SPW) gom: 8.5 gam NaCl + 1.0 gam peptone + 1000 ml nudc cat.
Pha 1 lit va hap thanh tring truéc khi s dung, sau d6 phan phdi 9 ml/6ng nghiém
vO trung.

— Thoi gian nudi cay: 5 - 10 ngay.



3.3.2.3 Méi trwong nuéi cdy [20]

> MBoi truong nudi cdy vi khuan Azotobacter

Béng 3.2 Moi trwong Ashby’s Glucose Agar

Thanh phan S6 luong (g/1)
Agar 15.0
CaCO; 5.0
K,HPO, 0.2
Glucose 20.0
MgSO, 0.2
K,SO, 0.1
NaCl 0.2

> MBbi trudng nudi cy vi khuan Beijerinckia
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Mic du it duoc nghién ctru nhung ciing di c6 mot sb tac gia sir dung phuong

phap nudi cay trén moi trudng thach cho két qua tot.

Bang 3.3 Moi truong Beijerinckia medium

Thanh phan S6 lugng (g/1)
Agar 15.0
KoHPO, 0.2
FeCls 0.1
MgSO, 0.5
K3PO4 0.8
Na,Mo,. 2H,0 0.005
Sucrose 20.0

3.3.2.4 Quy trinh nuéi ciy

Quy trinh nudi ciy vi khuan dugc xdy dung dua trén phuong phap nudi ciy

bé mit va dinh luong tong s6 vi sinh vat hiéu khi (Ngudn: Giao trinh Kiém pham,

B6 mon CNSH, truong PH Nong Lam, Tp.HCM).



Chon mau re€ c6 chira not san, rira sach va cat nho

|

Can lay 5 g mau ré chira not san

|

Ddng nhit mau vé6i dung dich SPW
(5 g mau + 95 g SPW)

|

Pha loang tao dung dich 102, 10

|

Cay 0, 1 ml dung dich mau da pha lodng vao dia petri chira moi trudng nudi
cay. Ciy cac d6 pha loang lién tiép, mdi do pha loang ciy 2 dia

|

Dung que cdy trai miu déu khap moi truong

|

U dia petri trong ti 4m ¢ 30°C trong 5 - 10 ngay

|

Pém tit ca khuén lac xuét hi¢n trén dia. Chon cdc dia c6 khoang 25 - 250
khuan lac/dia dé de tinh két qua

Hinh 3. 1 Quy trinh nudi cy vi khuin

> Tong s6 vi khuan (CFU/g):
A= N/ (nix Vixfy+...+ni x Vixf)
Voi: ’ 9 N
% A:s0 lugng vi khuan trong 1g mau.
< N: tit ca cac khuan lac dém dugce trén cac dia da chon.

D)

% n;: s6 luong dia cdy tai do pha lodng thir i
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% V: thé tich dich miu ciy vao trong 1 dia.
¢ fi: 0 pha loang tuong ung.
Déi v6i viec phan lap vi khuan trong mau nudc thai ta cling thuc hién tuong
tu nhu quy trinh nuéi cdy trén (Hinh 3.1). Tién hanh 1dy mau nudc can xac dinh cho

vao ong nghi€ém, sau d6 pha loang va nuoi cay.

3.3.3 Thi nghiém 3
Dé khao sat ham luong tinh dau trong ré co Veiver, chung toi di 4p dung

theo quy trinh cong nghé mdi nhét tai Viét Nam, dang duogc trién khai tai Cong ty
TNHH Cong nghé hoa hoc, Tan Son Nhi, Tan Pha, Tp.HCM. Quy trinh nay khong
gidng cac bién phap k¥ thuat truyén théng dung dé chiét xuat tinh dau hién van con
dang str dung. Co ché chung ctia quy trinh nay 13 sir dung khi CO, tao ap suat 1on
bang cach nén khi dé pha v té bao, giai phong tinh dau ra ngoai.

Mtrc do 6n dinh va hiéu suit cao d3 duoc ghi nhan theo mot nghién ctru dang
tién hanh tai mot cong ty chuyén vé Y - Dugc pham ¢ tinh Tay Ninh. Nghién ctru
cho biét su thay do6i ham luong tinh dau trén mét loai nguyén liéu chu yéu do su
khac biét vé do 4m va dang ban dau ctia nguyén lidu. Thong thuong, 46 4m yéu cau
cia nguyén liéu vao khoang 7 - 10 %. Cho dén nay quy trinh ndy da chiét xuét
khoang 20 loai tinh dau c6 ngudn gdc khac nhau (nhu ging, qué, trim huong,...).

Mo hinh cta quy trinh chiét xuat nay c6 thé dugc hinh dung mot cach khai

quat nhu sau:

[ |
Bé
chira
e
=
=
=
, Q
May bom Sa}n S
khi pham

Hinh 3. 2 Mé hinh quy trinh chiét xuét tinh dau
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Quy trinh ndy bao gém 3 thiét bi chinh 1a binh chira khi CO,, may bom khi
va thiét bi chiét xuat. Dung tich ctia bé chira vao khoang 2 lit.
Céc budc co ban dé thyc hién quy trinh:
— Cho nguyén liéu vao bé chua
— Xakhi CO, vao bé chira dat ap suét 70 kg/cm?
— S dung may bom dé bom khi vao bé chira
— Téng 4p sut can thiét 1a 110 kg/cm?
— Gilr nguyén (ngadm) trong thoi gian 15 - 20 phut
— Thu tinh diu & dau ra san pham.
Thoi gian ngdm va s6 1an lap lai c6 thé tuy thudc vao ngudi sir dung. Sau khi
chiét xuit ta c6 thé thu hdi khi CO, vao binh chira.
Quy trinh nay thuong dung dé chiét xuat tinh dau tir ngudén nguyén liéu véi
s6 luong it, ching toi tam goi 13 quy trinh 1 bé, thich hop v6i quy mé nhod nhu &
phong thi nghiém hay cac don vi nghién ctru khoa hoc, st dung cho muc dich khao

sat ham lwong tinh dau tir cic ngudn nguyén liéu khac nhau.

\

Hinh 3.3 Mo hinh chiét xuét 2 bé
Véi quy trinh 2 bé nay (dang st dung tai Cong ty CP Y - Dugc pham
Vimedimex, Trang Bang, Tay Ninh) ta c6 thé str dung cho muc dich chiét xuit tinh

dau véi s6 lugng 16n, vi & mdi bé s6 lwong nguyén licu tdi thiéu phai dat 1a 10 kg,
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Quy trinh 2 bé nay gidng quy trinh 1 bé & chd lwong khi CO, sir dung bang
nhau va duoc thu hdi lai. Luong khi CO, dugc dich chuyén qua lai gifra 2 bé trong
qua trinh chiét xuét thong qua cac van. Thong thudng, tong sb 1an chiét xuat dbi voi
mot 1an chay 1 4 1an, nghia 1a thuc hién chiét xut tinh dau 2 1an/bé trude khi thu

hdi CO, va két thiic quy trinh.

3.4 VAT LIEU
— Khung nha bang tre va mai che bang nhua polyethylen trong.

— Tam x6p (day 5 cm) lam gia d&, vat liéu noi.

— X6 nhya 25 lit dung dé dung nudc ri rac (9 x0), dung cu do thé tich
nudce.

— Co Vetiver dugc cung cap boi Trung tdm nghién ciu va Chuyén giao
KHCN, bH Nong Lam Tp.HCM.

— Nuée ri rac duge 1y tai bai chon 1ap rac Go Cat, trude khi ldy miu nude
dung cu 14y mau va binh dung nudc ri rac phai trang qua voi nudce thai 3
lan, 1ay & d6 sau tir 20 - 30 cm, dong thoi khong gy ra bot khi trong

binh dyng nudc thai.

3.5 THIET BI PHONG THi NGHIEM

— Can dién tr — Dén con

— Noi hap méi truong — Que trai tam gidc
— Tuam — Dia petri

— May vortex —  Ong nghiém

— Pautip — Binh tam giéc.

— Tulanh — Micropipette

3.6 PHUONG PHAP XU LY SO LIEU
S liéu duoc xir Iy bang phan mém Excel 2003
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Chuong 4

KET QUA VA THAO LUAN

4.1 THIi NGHIEM 1
V& cam quan, sau thoi gian 15 ngdy thi nudc ri rac trong nghiém thic 1 da
khong con mui hoi. Trong cac nghiém thirc con lai (nghiém thue 2 va 3) xay ra hién
tugng c6 héo va chét dan, dén ngay thir 24 méi khéng con mui héi tir nude ri rac.
s Nghiém thiec 1:
Sau 7 ngay trong trong nudc ri rac bo ré cua co khong phat trién tiép ma chét
dan, thay vao d6 1a sy phat trién ciia r& moi. Chiéu dai cua 1a ciing khong ting boi

hién tugng 14 ta va héo vang.

Hinh 4.1 Chiéu cao thin va dé dai ré c6 caa NT1
a) sau 7 ngay; b) sau 42 ngay
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Cho dén khi két thic qua trinh thi nghiém chi c6 mot vai 14 ldy lai mau xanh
hoan toan, sy phat sinh chdi khong ghi nhan dugc qua thi nghiém.

Sy phat trién cua ré khong dién ra lién tuc ma ting hodc giam theo s6 luong
va su phat trién ciia r& moi cung vai su chét di ctia cac r& moi hinh thanh trude do.
O giai doan cudi cta qua trinh thi nghiém s6 luong va chiéu dai cua ré dat mirc cao
nhat.

O nghiém thirc 1, kha ning sinh trudng va phét trién ciia co da truc tiép 1am
cho chét lugng nude thai dugc cai thién dang ké. Chung toi ghi nhan sy thay doi

nay thong qua mau sac cua nudc va so luong chat lang trong nudce thai.

[, _AM «‘

Hinh 4. 2 Nuwéc ri rac trwée va sau thi nghiém cia NT1

s Nghiém thirc 2:

Hinh 4. 3 Chiéu cao thin c6 NT2
a) sau 7 ngay; b) sau 42 ngay
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O nghiém thtc nay sau 7 ngay khong thay xuat hién ré méi, than va 14 chua
chuyén hoan toan sang mau vang héo. Sau 21 ngay cé chét hoan toan, bo ré co bi
théi va muyc ra trong nudc thai.

s*Nghiém thirc 3:

Tuong tu nhu nghiém thic 2 nhung sau 14 ngay co da chét hoan toan.

Hinh 4. 4 Chiéu cao than c6 ciia NT3
a) sau 7 ngay; b) sau 42 ngay

50}
40 1

30 1

~

do dai ré (cm)

20
10;

1 7
14
°l 28 35 42 ngay the

B NT1 mNT2 mNT3

Hinh 4. 5 Biéu d6 su phat trién ciia ré qua cac NT
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Bang 4.1 Su phat trién do dai ré ciia cac NT trong qua trinh thi nghiém (cm)

Ngay

NT 1 7 14 21 28 35 42
1 40 4 7 5 9 10 14
2 46 - - 0 0 0 0
3 48 - 0 0 0 0 0

Bang 4.2 Su thay d6i mau sic 14 ciia cic NT trong qu4 trinh thi nghiém

Ngay
NT 1 7 14 21 28 35 42
1 xanh vang vang  vang  xanh xanh xanh
2 xanh vang vang kho kho kho kho
3 xanh vang kho kho kho kho kho

» Bién luan:

Sy sinh truong va phat trién cua cé Vetiver trong cac nong do pha lodng cua
nuéc ri rac bi ngung lai 14 do tinh trang c6 bi sdc khi chuyén tir méi truong dang
giau chat dinh dudng sang méi trudng c6 nhiéu chat doc hai.

R& m&i duogce sinh ra va phat trién cho thdy sy thich nghi cta c6 dbi véi nude
ri rac. Su phat trién khong déu cia ré trong thoi gian thuc hién thi nghiém c6 thé do
boi co dugc trong v6i mat do thap nén kha ning thich nghi cua cé chua dat duoc
murc cao nhat. Kha ning thich nghi cta cé duogc thiy rd & giai doan cudi cia qua
trinh thi nghiém, khéng con r& bi chét va sé luong nhanh phat sinh tir & ting 1én

nhanh chong.

4.2 THI NGHIEM 2
Ngoai hai nghiém thirc 2 va 3 khong c6 su sinh truéng va phat trién cua cé
thi & nghiém thirc 1 chiing t6i khong nhén thay sy xuat hién nét san trén bé mit cia

~

ré.
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% M6 hinh trong cé 1
O md hinh tréng c6 1 su sinh truéng va phat trién ciia co 1a rat tét, tuy nhién
két thiic qua trinh thi nghiém van khong ghi nhan duoc sy ¢ mit ctia ndt san trén
bé mit 1é co Vetiver.

M6 hinh trong c6 2 :

Hinh 4.6 M& hinh trong cé 1 va 2

Qua qua trinh khao sat trén mo hinh trdng c6 2 chiing t6i cho rang kha ning
hinh thanh ndt san trén ré ¢ Vetiver la khong tdn tai. Do d6, muc tiéu tim hiéu mat
dd vi khuén cb dinh dam trén cac ndt san van chua dem dén mot sd liéu mang y
nghia cu thé nao.

Bang 4.3 So sanh s khic nhau giira hai mé hinh trong cé
M6 hinh  Chiéu cao than (cm) P dairé (em)  Sw hién dién ndt sin

1 120 34 0
2 136 42 0

Mic du c6 su khac biét rat 16n giira hai md hinh tréng c6 nhung két qua khao
sat su hién dién cta ndt san la giéng nhau.

Két qua nudi cdy vi khuan tir mau ré trong qué trinh thi nghiém khéong cho
thdy sy hién dién coa hai loai vi khuan c6 dinh dam Azotobacter spp. va

Beijerinckia spp.
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Bing 4. 4 Sy hién dién ciia not san trén bé mit ré c6 qua cac NT

Nghiém thirc 1 2 3

Sw hién dién

cua not san

» Bién luan:

Nhu vay, cau hoi dugc dat ra 1a ¢c6 hay khong c6 su tdn tai ctia ndt san trén ré
co Vetiver. Thuc sy cau hoi nay van chua thé tra 161 mot cach chic chin, can cé
thém nhiéu nghién ciru bd sung khéc, tuy nhién theo nghién ciru va co sé 1y thuyét
t6i cho rang kha ning hinh thanh ndt san trén 1& co Vetiver 14 c6 ton tai.

Theo Gido su Nguyén Lan Diing (Vi sinh vat hoc, 1965) vi khuan
Azotobacter va Beijerinckia 1a nhitng vi khuan song tu do trong dat nén khong co
kha ning tao ra ndt san. Mit khac, mot s nghién ciru & nude ngoai ([15,18]) chi ra
réng cac loai vi khuan trén khong chi hién di¢n trén bé mat r& ma con ton tai trong
cac khoang gian bao ctia té bao ré; do d6 chung t6i nghi dén kha ning & mot mat do
nhét dinh nao d6 cac vi khuan nay co thé tao thanh cac nét san hay céc khdi u trén
bé mat ré co. Van dé can duogc giai quyét 12 v&i mot mat do nao thi ¢o sy xudt hién
ctia n6t san. Chiing t6i cho rang céc loai vi khuan trén tuy ton tai trong cac khodng
gian bao ciia té bao ré nhung khong du kha niang tao thanh nét san, vi nhu ta da biét
1& €O Vetiver chira ham luong tinh dau kha cao ddng thoi tinh dau tir co nay con c6
tac dung nhu mot chat diét khuan. Vi vay, kha nang hinh thanh ndt san trén 1& co

Vetiver duogc ghi nhan trong dé tai nay 1a khong co.

4.3 THi NGHIEM 3
Khoi lugng vat li¢u ban dau duoc st dung c6 trong lugng 1 kg, sau khi chiét

xudt theo quy trinh céng ngh¢, san pham duogc thu nhan vao mot dng eppendof.
Thé tich ctia san pham thu dugc: 0,44 ml.
Tinh dau c6 Vetiver c6 mau nau vang.
Ham luong tinh dau tinh theo phan tram: 0,04%.

So sanh ham luong tinh dau dugc chiét xuét tir cac quy trinh khac nhau:
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— CO: quy trinh chiét xuat str dung khi CO,,

— S.D: quy trinh chung cét tinh dau bang hoi nuéc (Steam Distillation).
— H.D: quy trinh chung ct 16ng (Hydrodistillation).

— LT: ham luong tinh dau theo 1y thuyét.

Bang 4. 5 Ham lwong tinh diu theo cAc quy trinh chiét xuét

Ngudn Phwong phap Ham lwgng (%)
Thi nghiém 3 CO 0,04
Parameters of Vetiver Oil
R S.D 0,23
Distillation, 1999
Parameters of Vetiver Oil
o H.D 0,28
Distillation, 1999
Nguyén Lan Diing, 2005 LT 2
~ 25 N
X 2
z 2-
<
=
E 1.5 +
=) 1 1
§.
E 0.5 1 0.23 0.28
0.04 ]
g 0 = [ 1 I_I 1 1
(6{0) S.D H.D LT

Hinh 4. 7 Biéu d6 so sainh ham lwgng tinh du qua cic quy trinh

Thong qua biéu do trén ta co6 thé thiy ham luong tinh dau chiét xuat theo quy
trinh sir dung khi CO, cho ra san pham thap hon rat nhiéu so véi cac phuong phap

khac.
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Theo quy trinh chung cét tinh diu bang hoi nuée, khoang bién dong cuia ham
luong tinh dau rat 16n. Sb liéu trong hinh 4.8 duogc lay tir cing mot ngudn, nhung
trong nhiéu tai liéu khac ham luong tinh dau lai & mtc cao hon. C6 thé dao dong
trong khoang 0,15 - 0,29% (trong lugng khd) hoac 0,3 - 1%, hodc & mot gid tri khac
nhu 0,5 - 4%. Nhu vay, s6 liéu 14 rat khac nhau, do d6 can c6 mot nghién ciru cy thé
va chinh x4c.

Ngay ca trong mot quy trinh chiét xut ciing cho thiy su khac biét giita ham
luong cac loai tinh dau d3 dugc chiét xuat.

Bang 4. 6 Ham lwong tinh dau chiét xuit ciia cic co chit theo quy trinh CO

Co chat Ham lwong (%)
Ré ¢6 Vetiver 0,04
Girng 0,3
Nghé 0,2
0.35 -
- 0.3
$ 0.3 A
& 0.25 -
S 0.2
jg 0.2
0 0.15
E.
2 01 -
£
3 005 - 0.04
O T T 1
Vetiver Glrng Nghé

Hinh 4. 8 Biéu d6 ham lwong cac loai tinh diu di chiét xuit theo CO

Dé giai thich cho sy khac biét vé ham luong tinh dau trong 2 biéu do trén,
chung t6i xin dua ra cadc nguyén nhan sau:
— Khéi lugng nguyén liéu dau vao 1a qua it, khong du dé thuc hién & quy

mo 16n hon nham giam bét ty 1& hao hut ciia san pham.
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— Khong dam bao duoc sb lan lap lai can thiét dé co thé dua ra mot sd licu
khoa hoc.
Vi vay, viéc khao sat ham lugng tinh dau tir & c6 Vetiver trong dé tai nay chi
dimng lai ¢ viéc budc ddu danh gia ham luong tinh dau co trong ré c6. Nhung c6 thé
khéng dinh rﬁng 1é ¢d Vetiver chira ham lugng tinh dau & muc cao, can co ké hoach

va thiét bi khai thac hiéu qua dé ning cao gia tri kinh té.

Hinh 4.9 Tinh dau Vetiver sau khi chiét xuat
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Chuong 5

KET LUAN VA PE NGHI

5.1 KET LUAN

C6 Vetiver trong thily canh trong nudc ri ric c¢6 kha ning song va phat trién
t6t & nong do pha lodng 80%.

Sy xuat hién cua ndt san trén ré c6 Vetiver khong dugc ghi nhéan trong qué
trinh thyc hién dé tai.

Ham luong tinh dau thu dugc khi a4p dung quy trinh chiét xuat sir dung khi
CO, 1a 0,04%.

V6i mat do trdng c6 170 tép c6/1m® qua trinh sinh trudng va phat trién cia
6 dién ra cham, do d6 sy phuc hoi va ting truong cua 14 cling nhu sy phat sinh cua
chdi khong xay ra lién tuc. Mat khac, su phat trién cua ré co luc bi gian doan nhung
nhin chung suc séng cua co 1a rat manh mé, chiu dung rat tot voi moi truong nudc

thai chtra nhiéu thanh phan gay 6 nhiém.

5.2 PE NGHI
Pé kha niang xir Iy nudc thai ciia co Vetiver dat hiéu qua cao, trude khi dua

¢ vao quy trinh xtr Iy can dudng co trong dung dich dinh dudng Knop gitp cé ting
kha ning hut chit dinh dudng va cac chit hitu co khac, dong thoi khi ap dung trén
mo hinh 16n can thay co theo dinh ky dé chat luong nude duge xir Iy theo hiéu qua
mong mudn.

Két qua thu duge tir thi nghiém cho thay kha ning sir dung ¢ Vetiver theo
phuong phap thily canh dé xir 1y ngudn 6 nhidm tir nudc ri rac. Tuy nhién can co
nghién ciru cu thé hon vé mat do trong co thich hop dé hiéu qua xur 1y 1a cao nhat

cling nhu xay dung duoc mé hinh 4p dung trong thuc té.
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Kha nang xur 1y 6 nhiém tir nudc ri rdc ctia cd Vetiver mang lai hiéu qua cao,
can dugc nghién ctru & quy md rong hon va ghi nhan duoc sy thay dbi cia cac
thong sb lién quan dén nudc thai.

Sy hinh thanh ctia nét sn trén ré cé Vetiver tuy khong ghi nhan dwgc nhung
c6 thé nghién ciru thém theo mot hudng khac, sau khi dudng co trong dung dich
Knop chiing ta c6 thé gdy nhidm cho bo r& bang cach ngdm ching vao trong dung
dich c6 chtra vi khuan Azotobavter spp. va vi khuan Beijerinckia spp. dé theo doi
mat d6 cta hai vi khuan nay trong cac khoang gian bao cia té bao ré, tir 46 khao sat
kha ning hinh thanh ndt san khi dem co trong ngoai dt.

Nghién ctru cac gidng co Vetiver chira it hodc khong chtra tinh dau, dé ghi
nhan kha ning hinh thanh ndt san trén ré cling nhu tac dong cia ham luong tinh dau
tir 18 co dén vi khuan Azotobacter spp. va Beijerinckia spp.

Dinh luong ham lugng tinh dau trong ré cd Vetiver bang cac phuong phap
khac nhau, va xac dinh duoc thanh phan cac chit trong tinh dau cta co Vetiverria

zizanioides L. tai Viét Nam.
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