CHUONG 7

CAC NGHIEN CUU VE VAI TRO CHAT KHOANG
pOI VOI THUC VAT

7.1. Nguyén tac chung

Chat khoang tham gia vao cac cau tao co thé thuc vat va diéu
tiét hoat dong trao doi chat cua chung. Cé thé nghién ctu vai tro
cua chat khoang ¢ dang riéng ré hay phoi hop (ké ca dang phan
bén da ché'biéh san).

bé dat duoc mirc d6 chinh xac nguoi ta thuong nghién ctu
trong di€u kién tung cay ¢ gia thé sach (hat polietylen, nudc cat
hay dung dich dinh dudng dinh trudc). Cling cé thé nghién ctru
trén nén cat, soi hay dat trong sau khi da so bd xac dinh thanh
phan dinh dudng khoang ctia ching.

7.2. Nghién cu vai trd cia nguyén t6 vi lugng trong ky thuat
thily canh va gia thé sach
* Thiét bi va vat liéu: hoa chat d€ pha dung dich dinh dudng
(xem phan 4.1.2 Chuwong 4), chau thay tinh hodc nhuwa, hat
polyetylen . pH-meter, 6ng thoi khi. Hat giong t mam dai 2 - 3 cm
* Cach tién hanh:
- Chuan bi chau trong cdy. Trong cay trong dung dich chon
binh thay tinh ® =20 - 30cm, cao 20 - 40cm, ¢ nép tiéu chuan
(nhu da gidi thiéu & phan trudc day). Trong cdy trong gia thé hat
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nhua can chau nhya hay thay tinh @ =40 - 50cm, cao 20cm d€ co6
thé trong duwoc nhiéu cay hon.

- Pha dung dich dinh dudng theo phuwong phap da gidi thiéu
trede day. Cac dung dich trong cay (dung dich dinh dudng day
da da lugng va vi luong, dung dich du da lwgng nhung thiéu
nguyeén t0 vi lwgng can nghién ctru, dung dich dinh dudng da c6
mot sO nguyeén to vi lwgng can nghién ctu), tuy loai cdy ma pha
dung dich dinh dudng thich hop. Kiém tra pH ctia dung dich cho
phtt hop véi loai cay. Thuong stt dung nong do vi luong tir 0,01%
- 0,04% d€ nghién ctru.

- Chon hat giong tot, t mam 2 - 3 cm r6i dem trong trong binh
c6 dung dich dinh dudng hay chau cé hat nhyra c6 chita dung dich
dinh dudng, can thiét ¢ thé cd que nhua hodc gian nhya lam gia
do cho cay.

- Hang ngay cham séc cay: dé cay o diéu kién budng trong
cay Microclima hay buong trong cay trong diéu kién phong thi
nghiém hodc trong nha Iudi ¢ du anh sang, thoang khi, dung
bom khi suc cho dung dich.

- Do cac chi tiéu: sinh truong vé chiéu cao, dién tich 14, toc do
ra 14, cwong d6 quang hop, ham lwong sac t8, huynh quang diép
luc, ndng suat qua hat va chat lugng san pham (tuy loai cay va
theo cac phuong phap da néu ¢ cac phan khac).

Trén co sd d6 so sanh gitra cac mau thi nghiém dé lam ro vai
tro cua nguyén to vi luong khi tac dong riéng ré va phoi hop tdi
cay trong noi chung hay toi tiing qud trinh sinh ly, sinh hoéa noi
riéng. Cac nguyén td vi luong thuong cé tac ddng rd rét toi qua
trinh quang hop, hd hadp, téi hoat dong cta hé enzym, téi kha
nang chong chiu di€u kién moi truong bat 1oi, téi hiéu qua sinh
truong va phat trién ctia cay

Chu y: Cac phuong phap nay doi hoi phai gitt sach dung cuy,
vat liéu, trdnh nhiém ban hda chat hay chat dinh dudng khac.
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7.3. Nghién ctu vai tro clia nguyén t6 vi lugng, da lugng déi véi
cay trong trén dong ruong

* Thiét bi va vat liéu: dung cu trong cay, nguyén td vi luong,
da luong, phan boén, giong cay trong.

* C4ch tién hanh:

- So bo phan tich thanh phan dinh dudng dat trong (da luong,
vi lwong, d6 pH...).

- Lam dat toi x0p, bo tri 6 thi nghiém (theo quy dinh).

- Chon nguyén to khoang hay loai phan bén can nghién ctu
trén co so phan tich dat trong. Chi nghién cttu vai tro ctia nhitng
nguyén td khoang khi ham luong ctia chiing con thiéu trong dat.

- Xac dinh cach bon: bén vao dat hay phun qua la.

- Xac dinh ham lwgong chat khoang can thiét dé€ tron vao dat
bén 16t trede hay bon thic va chon nong do can thiét dé€ phun qua
14 sau nay.

- Phéan boén can nghién ctru c6 thé dung bén 16t hay boén thic
tty loai phan, véi liéu luong chi dan (phan vi lugng nén bon qua
la véi nong do tir 0,01% dén 0,04%).

- Trong cay: gieo hat trén cac 6 thi nghiém theo phuwong phap
trdng cay trén dong rudng (c6 thé ngam t mam khi ndy mam ngan
dudi lem dem trong). Dam bao ché do twdi nude d€ dat c6 do am
60 - 80%.

- Cham sdc theo ky thuat gieo trong.
- Theo doi céc chi tiéu:

+ Thoi gian nay mam dong rudng (tir lac gieo hat dén khi cay
1én khoi mit dat).

+ Thoi gian xuat hién 14 that dau tién.

+ Chiéu cao cay, dién tich la.
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+ Trao d6i nudc cua la (sy thoat hoi nudc, kha nang gitr nudc,

kha nang hut nudc...).

+ Cuong do quang hop.

+ Huynh quang va ham luong diép luc.
+ Sur ra hoa tao qua.

+ Naéng suat qua, hat, la....

+ Pham chat san pham.

So sanh gitta cac 16 thi nghiém va d6i chiing (khong bon phan

khoang) dé thdy anh huong cua chat khoang va phan bon t6i cay

trong, dong thoi xac dinh nong dd/ham luong chat khoang/phan

bén t6i wu cho mot loai cdy trén nén dat cu theé.
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CHUONG 8

CAC NGHIEN cUU VE VAI TRO
PHYTOHORMON

8.1. Nguyén tac chung

Phytohormon dugc sinh ra trong phan non cua cay voi ham
luong rat nho nhung cé vai tro rat quan trong trong viéc diéu
khién cac qua trinh sinh ly trong cay.

Thuong thi phytohormon kich thich sinh truong khi & nong do
rat thap, con khi nong do cao chung thuong trc ché sinh trudng.
Mdi nhém chat phytohormon cé tadc dong khac nhau téi cac qua
trinh sinh ly va sinh tredng. Cac b phan ctia cay chi chiu tac dong
khi chting dang ¢ trang théi s&n sang tiép nhan phytohormon.

Ngay nay nguoi ta thuong st dung phytohormon tong hop
dé€ nghién cttu va ting dung vao trong trot trong viéc kich thich ra
ré canh gidm, canh chiét, & phan héa ré va chdi trong nudi cay
mo, dé€ tdng chiéu dai cua cay, d€ phd ngu nghi, dé tao dang hop
ly cho cay canh... hodc d€ ttc ché'sinh tredng, diét co.

8.2. Anh huéng clia auxin dén sy ra ré ctia canh giam

* Thiét bi va vat liéu: Binh d€ ngdm canh giam, 6 cat am dé
giam canh, axit indolaxetic, axit naphtilaxetic, heteroauxin, canh
giam (cay an qua, cay lay go), coc, dng dong,

* Cach tién hanh:

- Pha dung dich heteroauxin cac nong d6 10+, 10%, 10, 100 (M)
hoac 50, 70, 90, 110, 130, 150mg/100ml nuwéc. Néu dung naphtilaxetic
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thi pha 5:1000. Trudc tién heteroauxin hoa tan trong con (10mg
trong 0,5ml c6n), c6 thé thay con bang nudc s6i. Sau d6 ding nude
dua lén t6i s6 luong can thiét.

- Pua cho6i vao ngam trong dung dich heteroauxin sao cho
ngap 1/3 trong dung dich, thoi gian ngam 24 - 28 gio, khong nén
ngam qua lau vi ¢é thé chung bi doc.

Nhiét do xtr ly ngam t6t nhat khoang 22 - 23°C.

- Sau d6 1dy choi ra, rira bf!mg nudc va dem giam trong cat sach
(c6 tron it bun thi tot). Cat dung d€ giam canh nén ddt trong budng
trong cay ¢ di€u kién phong thi nghiém, nha luwéi, chu y gitt am va
mat. Tién hanh giam ca canh d6i chiing (khong xt ly auxin).

- Theo do6i: sau mot thoi gian (tuy loai cay) theo doi s6 luong
canh ra ré, s6 luwong ré/canh, chiéu dai tong sd ré hodc chidu dai

16n nhat.

So sanh véi do6i ching dé thay anh hudng cua auxin téi kha
nang ra ré canh giam va nong do xu ly thich hop.

Chii yj: ¢6 thé nhing nhanh canh giam vao dung dich auxin
véi nong d6 cao gap 100 1an. (chang han, st dung NAA, IBA nong
d6 2000ppm d€ nhting canh che trong 5-10 gidy sé ra ré tot)

8.2. Anh huéng clia auxin t6i sy sinh truéng ctia ré va than mam

* Thiét bi va vat liéu: heteroauxin, dia petri, hat (dau, ngo,
laa...), thwde do, can dién sartorius.

* Céch tién hanh:

- Chuan bi dung dich heteroauxin véi cac nong d¢ 0,01; 0,005;

0,001; 0,0005; 0,0001; 0,00005; 0,00001% hodc ndng do nhwe 6 thi nghiém
trudc, cho dung dich heteroauxin vao cac dia petri tirong tng.

- Chon hat déu, cho vao ngan trong dia petri, mdi dia 20 hat.
Day nap dia petri. D4t dia vao noi 4m trong 5 - 6 ngay.

132



- Sau 2 ngay tién hanh theo dai: ty 1& nay mam, chiéu dai ré,
than mam, khoi luong tuoi va khoi lwong kho cia mam.

So sanh két qua v6i mam doi ching (dia petri cho nudce cat va
20 hat) dé thdy vai tro ctia heteroauxin, dong thoi biét duwgc nong
d6 kich thich t6t nhat cho viéc nay mam, sinh trueong ré va thAm
mam cua loai cay nghién ctru.
8.3. Anh huéng ciia giberelin t6i sinh truong va phat trién cta cay

* Thiét bi va vat liéu: chdu trong cay, phan bon NPK,
giberelin, binh phun swong, coc thuy tinh 100ml, hat (dau, ngo, ca

chua...).
* Cach tién hanh:

- Chuan bi chdu trong cay véi gia thé la dat tron phan bon
hodc gia thé khac phu hop.

- Chuan bi dung dich giberelin v6i cac nong d6 5.10+, 5.105,
5.10°, 5.107, 5.10mg/lit.

- Cho hat ngam trong dung dich giberelin nay mam (20 hat
cho vao coc thay tinh chita 4ml dung dich giberelin tuong tng ¢
gidy tham 16t cdc va day trén hat). Pua cdc vao Microclima hay

budng sinh tredng & nhiét do 25 - 30°C dé€ nay mam.
- Gieo hat trong chau véi cac cong thtrc:
1) B6i chiing (khong dung giberelin)
2) Hat cia mau ndy mam tt nhat trong cdc thuy tinh
3) Mau phun giberelin 5.10-4
4) Mau phun giberelin 5.10-
5)Mau phun giberelin 5.10-
6) Mau phun giberelin 5.107
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7) Mau phun giberelin 5.10-.

Céc cong thic tir 3 dén 7 gieo hat binh thuong va cham séc
cung voi cac cong thirc khac.

Viéc phun giberelin cho cdc mau tir 3 dén 7 tién hanh vao thoi
ky 4 14 (phun du uwot 1a dang suong).

- Theo doi két qua:

+ D01 voi hat ndy mam trong cdc thuy tinh: ty 16 ndy mam, sinh
truong ctia ré, than mam, khdi lwong tiroi mam, hoat d6 enzym phan
giai chat du trir ctia la mam (protease, lipase, amylase..).

+ D0i voi cay trong trong chau: chi€u cao cay, thoi gian ra la
ddu tién, dién tich 14, cac chi s trao d6i nudc, cuong dé quang
hop, ham luong sdc to, huynh quang diép luc, khéi luong tuoi,
kho cua cay, kha nang ra hoa, dau qua, khoi luong qua.

Trén co so két qua thu dwgc rut ra nhan xét vé vai tro cua
giberelin trong viéc kich thich ndy mam, sinh treong mam, sinh
tredng cay, ceong do cac qua trinh sinh li, kha nang ra hoa tao
qua va sinh truéng qua. So sanh viéc phun va ngam hat bang
giberelin. Phat hién ndng do giberelin thich hop dé x& ly hat va
phun cho cay.

Cé thé tiép tuc dat thi nghiém dé€ so sanh hiéu qua phun
giberelin ¢ cac thoi ky sinh trieong khac nhau, hoac so sanh hiéu
qua cta viéc ngam hat hay phun qua la véi viéc dong thoi ngam
hat + phun dung dich giberelin.

8.4. Anh huédng ctia xitokinin t6i sy gia héa ctia co quan thyc vat
(theo Ivanov V.B)

* Thiét bi va vat liéu: cdc thay tinh 200ml, can dién, dao lam,
tu sdy, dung dich 6 - benzilaminopurin 10, 20, 30, 40, 50 mg/lit, 1a
cay (nhan, 6i, cam, quyt...).

* Cach tién hanh:
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- L4y 14 cay ¢ nhiéu tang khac nhau, va ¢ nhi€u canh khac
nhau, s6 luong du 5 14/1 mau (c6 it nhat 3 1an nhéc lai).

- Pha dung dich xytokinin: 100ml dung dich c¢6 ndong d6 tuong
tng, cdc doi chiing cho nudc cét.

- SO luong cong thie thi nghiém tuy thudc vao s6 tang 14 va
canh mudén nghién ctu.

- Cho vao moi cdc 514 roi d€ cdc vao budng am cd du anh sang.

- Pong thoi 18y s8 14 con lai (mdi mau 3 14) dem say & 105°C
cho dén khoi luong khong doi dé tinh khoi lwgng kho cta ting 14.

- Sau 6 - 7 ngay khi 14 & mau ddi chting bat dau c6 mau tia
vang thi két thuc thi nghiém.

Dénh gia mau xanh ctia 14 & mau thi nghiém (theo thang diém
5) va xac dinh khoi luong kho cua 114 & cac mau thi nghiém. Danh
gia anh huong ctia xytokinin dén sy hoa gia thong qua 2 chi tiéu
mau xanh cta 14 va kiém tra mac d¢ bién doi (giam) khoi luong
kho trong thi nghiém. Dong thoi xac dinh nong d¢ thich hop nhat
cua xytokinin cho van dé nay.
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CHUONG 9

CAC NGHIEN CUU VE KHA NANG
CHONG CHIU BIEU KIEN NONG,
LANH VA MAN O THUC VAT

9.1. Xac dinh kha nang chiu néng cta thuc vat
9.1.1. Nguyén tac thi nghiém

Nhiét do cao tac dong xau téi cdu trac t&€ bao, hé thong
enzym, ceong do cac qua trinh sinh ly va anh hudng truc ti€p toi
sinh treong va phat trién cta cay. Co thé danh gia duoc mic do
chiu nong cta thyc vat thong qua viéc xac dinh kha nang nay
mam cua hat, hoat dong ctia hé enzym, kha nang tong hop cac sdc
t0 cling nhw d¢ bén va moi lién két sdc to - protit - lipit, kha nang
huynh quang diép luc, ceong dd ctia cac qua trinh sinh ly, s hinh
thanh ctia cac chat bao vé (prolin, axit abscisic, protit...). Viéc
nghién cru nay thuong cé két qua rd nét véi cdc mau thuc vat
duwoc xtr li nhiét.

9.1.2. Xac dinh tinh chiu néng cta thuc vat bang phwong phép xit ly
nhiét hat niy mam (theo Volcova A. M)
*Nguyén tac thi nghiém:

Hat ndy mam rat nhay cam vdéi nhiét do. O nhiét do thich
hop, chiing tang cuwong kha ndng nay mam, con khi nhiét do tang
cao kha ning nay giam stt rdi ngtig han. Thi nghiém véi cac
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nguong nhiét khac nhau c6 thé thidy rdo va phan biét duwgc kha
nang chiu nhiét d§ cao ctia cac loai cay, giong cay thong qua kha
nang nay mam, sinh treéng mam ctia ching.

* Thiét bi, vat liéu:

Khay kich thudc phit hop, cé nap, dam bao du oxy. Gap gidy
tham d€ tao ranh vdi s6 luong theo yéu cau. Binh dinh muc, can
dién ¢ do chinh xac 10+, tu sy, buong cho hat nay mam.

Hat giong chon déu khoe, kha nang nay mam khong dudi 70%.
Trudc khi thi nghiém ngam hat giong trong dung dich KMnOs 1%
trong 5 - 10 phut (d€ hat vao tai vai man nhing vao trong dung
dich). Sau d6 rtra bang nudc sdi d& ngudi réi tham kho bang gidy
tham. Nén chon cac hat thu hoach cting mot vu d€ dé so sanh.

* Cach tién hanh:

Trude khi gieo hat, khay duoc tiét trung bang con, gidy tham
duoc say kho ¢ 130°C trong 1 gio.

Cac cong thirc thi nghiém duoc bd tri trong mot khay, véi s6
luwong hat trén khay phit hop. S6 1an nhic lai mau tit 6 - 8. Cho
nudc cat vao khay du wét hat va gidy tham sau d6 pha mat khay
bang hai luot gidy tham am. Mot nita s§ khay dua vao cac budng
sinh treong ¢ nhiét d 20 - 21°C (d6i ching), nira con lai dwa vao
ta sdy. Thuong hat dau tuong, dau cove, dau Ha lan xt ly hat
trong 6 gio ¢ nhiét do 44°C hodc 46°C. Sau khi xt&r ly nhiét, dé
ngudi trong di€u kién nhiét d¢ phong, sau d6 duwa vao budng sinh
treong nhiét do 20 - 21°C dé xac dinh kha nang nay mam.

Xac dinh ty 1é nay mam cua hat: P=%.100%
a- sO hat nay mam ¢ 16 thi nghiém

b- s6 hat ndy mam & 16 d6i ching

Cé thé tinh toc d¢ ndy mam (s6 ngay trung binh d€ mot hat
nay mam) so sanh thi nghiém va d6i chiing; xac dinh hoat d¢ cta
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cac enzym phan giai chat dy trit trong hat ndy mam (a-amylase,
peroxidase, catalase, lipase, protease...)

Xac dinh khoi luong tuoi, khoé cia mam.
S& liéu co thé thu tirng ngay hay cach ngay.

9.1.3. Danh gia kha nang chiu néng cta cay rau theo dién tré cua
mo 14 (theo Ivankin A. P)

*Nguyén tac thi nghiém:

Hién twong dién sinh hoc ¢6 vai trd quan trong trong t& bao
va lién quan chat ché vdi qua trinh sinh ly trong cay.

Nhiét d cao tac dong téi mang sinh chat, trong truong hop
gay ton thwong mang nhanh khong cho phép thoat hoi nude va co
thé gay chét 1a (nhw 1a cho 1a vao dun cach thuy) thi dién tro 1a
giam sut. Con trong di€u kién tu nhién khi tac dong nhiét d¢ cao
mot cach tir tir, kem theo mat nude, do d6 dién trd 14 tang lén.

* Thiét bi va vat liéu: thiét bi do dién trd P.556 hodc twong tu.
Cac dién cuc thyc hién quan hé gitta cau ctia so do do va doi
teong dwoc lam b%mg thép khong gi, khoang cach la 3,5mm
(khoang cach nay cé thé thay doi, nhung git 6n dinh trong mot
dot do, cha y khoang cach nay 16n thi dién trd cang cao va cé thé
ra ngoai gioi han co thé do).

L4 cay rau thuong chon cling tang dé dé so sanh.

* Cach tién hanh:

Thi nghiém nay c6 thé lam truc tiép trén dong rudng. Hon
nita c6 thé do dugc nhiéu mau trong thoi gian ngan.

Trén la chon 3 diém (mot diém o dau 13, hai diém ¢ cudng 1a)
dé€ do. Thuong do vao 10 gio sang dén 16 gio chi€u trong nhitng
ngay nang.

Cé thé do trong diéu kién phong thi nghiém.
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Viéc sit dung kim dién cuwc cha y cdm siu vao mo 14 dong déu
gitta cac mau. D& 1am dugc diéu d6 dung tro gitp cta gia d6.

D&i véi cay bap cai c6 thé do ltac 10 gio trén 14 cay, sau d6 cat
la duwa vao di€u kién phong thi nghiém véi cac ngudng nhiét can
do/ dé héo va xac dinh dién tro sau ting 2 gio (R x10°Q2) sé thay
dién tro tang dan.

Nhiing giong chiu néng kha thuong c6 dién tro la thap hon
giong chiu dung yéu trong thoi diém nong.

Cha y: Néu so sanh kha nang chong chiu cta cac giong c6 do
day 14 khac nhau, c6 thé sit dung hé s6 € (hé so dién).

R , A1
€= R—S (Rs dién trd 14 song, R dién tro 14 chét)

b€ xac dinh hé sd nay trude tién do Rs sau d6 1ay cac 14 cho
vao moi treong cach thuy 15 - 20 phut, sau d6 dem ra do Re.

Thi nghiém nay ciing c6 thé dung dé xac dinh kha nang chiu
han cua thuc vat.

9.1.4. Thi nghiém danh gia kha nang chiu néng, chiu han thong qua
hé sic t6 ¢ ciy xanh (theo Shmatko I. G, Shapoval A. I,
Shevchuc N. V)

*Nguyén tac thi nghiém:

Hé sic tO rat man cam véi diéu kién moi treong thay doi. Khi
nhiét d6 tang hay thiéu nudc thuong xay ra huy hoai cau tric luc
lap, giam tdng hop sac td, tang hoat tinh chlorophyllaza va lam
suy yéu moi lién két diép luc - protit - lipit. C6 thé danh gia muc
do anh hwong ctia nhiét d¢ cao va han han toi hé sdc td thong qua
cac chi tiéu néu trén.

* Thiét bi va vat liéu:

Coi chay st, can dién c6 do chinh xac 104, may do quang phd
(UV-vis), 14 cay.
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* C4ch tién hanh:

- Xac dinh ham lwgng diép luc tong so:

Lay 10 gam 14, nghién ky roi 1ay 2 mau vGi mdi mau 1a 100mg
dem ra c6i nghién véi 80% axeton dén dich dong nhat. Loc dich d6
nho binh Bunzen c6 hat chan khong hoac dung may ly tam, rita
sach c6i sau d6 chuyén sang binh dinh mutc 25ml. Dich chiét dem

xac dinh ham luong dla va dlb nho may quang phd (véi budc
song dla: Ees3, dlb: Eess). Tinh toan:

dla (Ca) = 12,7 Ees3 - 2,69 Eess
dlb (Cb) =239 Euss - 4,68 Eees
dla + dlb = 8,02 Eess + 20,2 Eess

Sau d6 chuyén do6i don vi ra mg/g: dl =%, trong d6 K - C,,
Cb, Ca + Cp; V - thé tich pha loang (ml), d - khéi luong mau st
dung (mg).

C6 thé str dung may SPAD-502 d€ do nhanh ham luong diép
luc tong s6 hoac sit dung UV-vis d€ dinh lwgng diép luc a, diép
luc b nhu ¢ phan trudce.

- Xac dinh dla, dlb lién két chat.

Lay hai mau 100mg dua ra c6i nghién véi xang 43 - 122 sau
dé dem loc, bd dich loc, 18y phan con lai rira sach sy kho b.%ng
thoi khi. Sau d6 dung axeton 80% chiét xuat diép luc tir chat tua,
dwa vao binh dinh mtc 25ml rdi dinh luong diép luc bz‘?mg may
quang pho.

9.2. Xac dinh kha nang chiu rét cua thuc vat
9.2.1. Nguyén tic thi nghiém

Nhiét d¢ moi truong ha thap tdc dong téi cac qua trinh sinh ly
trong cay, lam giam stt cuong d6 trao d6i chat, lam cham toc do
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sinh trudng, nhung dong thoi cling gop phan ting cuwong hinh
thanh mot sO chat dw trix, bao vé.

O nhiét d6 déng bang, sy hinh thanh tinh thé nuéc d4 gay ton
thuong co hoc va gay mat nudc cta t€'bao.

Kha nang chong chiu diéu kién nhiét d6 thap cta cay thay doi
theo thoi ky sinh trudng va rat man cam & giai doan nay mam,
nay choi.

Trén co s& d6, d€ xac dinh kha nang chiu nhiét do thap c6 thé
bd tri cac thi nghiém vé sinh treong, hoat dong ctia qua trinh sinh
ly, s¢ hinh thanh chat bao vé... trong cay.

9.2.2. Panh gia sy ndy mam caa hat va sinh trudng cua ciy trong
diéu kién nhiét d6 thap

* Thiét bi va vat liéu: khay cho hat ndy mam, budng sinh
treong kiéu Microclima. Hat giong c¢é kha nang ndy mam cao (trén
70%.)

* Cach tién hanh:

- St dung khay sach lau bang bong con, hay sdy trudc d6 o
130°C trong 3 gio.

- Hat giong da kiém tra ty 16 ndy mam. Trudc hét xv ly hat giong
0 dung dich KMnO:1% trong 5 phut. Sau d6 gieo hat trong khay trén
cac ranh gap nép ctia giay tham. Twdi 4m bang nudce cat, rdi day lén
trén bang giay thim mot ddu ngap trong nude & day khay.

DPua khay vao budng cho nay mam rdi diéu chinh xuéng nhiét
d6 thap twe 5°C - 10°C - 15°C tuy loai cay va muc dich thi nghiém.
Mau d6i chiing dé ¢ gian wom trong diéu kién nhiét do phong &
250C - 26°C.

C6 thé xac dinh ty 1é ndy mam, toc d6 va mic d6 sinh truong
cua mam, su hd hap, hoat d§ enzym (amylase, protease, lipase,
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peroxidase, catalase... tuy ting loai cdy) chat bao vé (prolin,
glycine betaine, duong kht...) trong di€u kién nhiét do thap.

- Lwa chon hat ndy mam t6t chuyén vao gieo trong trong chau
nho véi gid thé chudn bi sdn tir dat, so dira... Dwa chau cay con vao
budng Microclima va diéu chinh nhiét d¢ theo yéu cau, anh sang
va khong khi tiéu chudn. Mau déi chiing d€ trong gian trong cay
diéu kién phong.

Theo doi sy sinh truwong, kha nang quang hop, hoat do
enzym, sit huynh quang ctia sac t&, chat bao vé. Cé thé so sanh cac
chi tiéu nay ¢ cac giong c6 kha nang chiu lanh khac nhau.

9.2.3. Sy chuyén héa chit du trir trong diéu kién nhiét do thip
¢ choi cdy dn qua (theo Ivanov V.B)

Khi nhiét d6 xudng qua thap, dot ngot, trong t& bao va ngoai
t& bao hinh thanh tinh thé nudc da, ¢ thé gay ton thuong co hoc
va gay su thiéu nudc cta té bao. Cac chat nhu: duong, glyxerin,
polivinilpyrolidon, dimetyl-sufocid, protit va axit amin wa nudc,
mono - oligosaccarit cd kha nang giam stress cho cay.

Trong thoi gian chuyén sang mua lanh, trong choi thuong tich
trie cac chat hitu co. Bén mua doéng, cac chat hitu co nay sé thuy
phan tao ra chat bao vé.

* Thiét bi va vat liéu: dung dich iot trong KI, dung dich Sudan
I, dung dich CuSOs ddc, dung dich mudi Senet kiém, dung dich
Feling, glyxerin.

Kinh hién vi, dao lam, kep ghim, gia 6ng nghiém, daa thuy
tinh, gidy loc, diém.

Chdi cay thuong 14y vao thang 10 va thang 12 dua vao dun trong
hoi con 96°C (treo dudi nap lo, ddy dung con va dit trén bép con).

* Cach tién hanh:
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Chuén bi céc 1at cit ngang choi, sau d6 lam thi nghiém xac
dinh tinh bot, lipit, dwong khtt. So sanh ham luong cac chat dé
trong thang 10 va thang 12.

- X4c dinh tinh bot: 14t cat rd phan 15i, phan gd va vo dua lén
kinh, cho giot iod r6i quan sat trén kinh hién cac hat tinh bot

mau sam.

- Xac dinh lipit: cho vao lat cit mong vai giot dung dich sudan
I, d&& yén it nhat 10 phut, sau d6 rita bang nudc r6i cho giot
glyxerin. Xem dwdi kinh hién vi v6i d¢ phong dai 16n phan nhu
mo (gb va libe, tia gb libe) va phan 16i. Hat lipit c6 mau da cam
hoac d6.

- Xac dinh duong khu: cit doc doan choi khoang vai cm roi
cho vao dung dich CuSOs ddc trong 5 phut, sau do rira béng nudc
va cho vao dng nghiém véi dung dich mudi senet kiém soi trong 2
phit. Poan choi dem rtra 16i cat 1at ngang dwa 1én kinh trong giot
nuée sau d6 thay bang glyxerin rdi day va xem duéi kinh hién vi.
Hat Cu20 ¢ d6 phong dai nho ¢ mau den, con & d¢ phdong dai 16n
mau dé. (C6 thé dung dung dich feling ngam lat cat trén kinh rdi
cho dun s6i dung dich s€ tao ra Cu20).

Péanh gia cac chi tiéu theo thang 5 diém. So sanh su tich lay
cac chat trong diéu kién dau va gitta mua dong dong, thoi danh
gia kha nang chiu nhiét do thap cta cic giong cay.

9.2.4. Xac dinh kha nang chiu bang gia ctia thuc vat theo muc do

ton thuong ctia chiing

* Thiét bi va vat liéu: khoan 14 (8 - 10mm), NaCl, nwdc da

nghién nho, nhiét k& téi -25°C, dao lam, 14 cay hodc cu, ré.
* C4ch tién hanh:

Lay la cay tr cac giong cay khac nhau, dung khoan la 1ay 3
mau, mdi mau 5 manh cho vao dia petri rira sach dich bao, sau d6
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cho vao dng nghiém twong tng chira 1/4 thé tich la nudce cat. Cho
ong nghiém vao budng lanh (hay nhting trong hon hop lanh)
trong thoi gian 15 - 20 phut.

Hon hop lanh lam béng cach tron nude da (3 phan) va mudi
(1 phan) dat nhiét d6 -21°C.

Sau d6 dwa 6ng nghiém ra ngoai, dé€ trong nhiét d6 phong
25 - 30°C cho tan hét da.

C4c mau ddi chiing cta cic giong ciing 1am nhw trén nhung
dé trong nhiét do phong.

Sau d6 kiém tra va so sdnh mau cac 14t cit, mau va dung dich
trong 6ng nghiém, kha ning sdng ctia t& bao (bang cach gay co
nguyén sinh 1at cat trong NaCl 8%). Khi t& bao bi ton thwong,
ching khong gitt duoc dich bao, nén ddi véi té' bao cé mau sé thay
rat rdo muc do ton thuong.

Dung thi nghiém nay c6 thé danh gia duoc vai tro ctia chat
bao vé dén kha nang chiu bang gia cua thuc vat, béng cach ngam
cac mau thuyece vat trong cdc dung dich: saccaroza 1M, glyxerin 12%
hay hén hop hai loai nay.

Péanh gia mirc d¢ ton thwong theo thang 5 diém (mau cua 1a,
cua dich trong 6ng nghiém) va s6 lugng t€'bao khong cé kha nang
co nguyeén sinh.

9.3. Xac dinh kha nang chiu man cua thuc vat
9.3.1. Nguyén tic thi nghiém

Moi truong man tac dong xau tdi sinh truong caa cay, trudc
tién chung tao ap sudt tham thau cao lam cay kho hat nudc, gay
nguy co bi héo, sau d6 ion mudi vao cdy sé gay doc cho té'bao, anh
huong t6i trao doi chat, cuong do cac qua trinh sinh ly va sinh
tredng cha cay.
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Trong diéu kién dat man, cay thuwong phan tng béng cach
tang tong hop chat bao vé (cac chat tang ap sudt tham thau t€'bao,
cac chat trung hoa chat doc do rdi loan trao doi chat nhu NHs),

diéu chinh giam cuong do trao doi chat...

C6 thé xac dinh kha nang chiu mdn cua thyc vat thong qua
kha ndng nady mam cta hat, hoat do enzym trong giai doan nay
mam hay trong la khi bi man, cuong d6 qua trinh quang hop, hd
hap, huynh quang diép luc, ham luwong NHs hay cac axit hitu co
trung hoa NHs trong mo; ham lueong prolin va axit abscisic trong
mam hay trong 14.

9.3.2. Anh huéng ctia dung dich mudi dén kha ning niy mam
va sinh tredng cia mam
* Thiét bi va vat liéu:
Dung dich NaCl nong d6 ttr 1% - 5%
Khay cho hat ndy mam; gidy tham, nudc cat
Hat giong (dau, d6, ngo, la... ) c6 kha ning nay mam khong
dudi 70%. Tt microclima hay gian cho cay sinh tredng binh thuong.
* Céch tién hanh:

Chon hat khoe, cho vao tti vai man roi xt ly béng dung dich
KMnOs 1% trong 5 phut, lam kho nhe va ddt vao khay. Trudc do
khay duwoc khir trung bang cach say kho 150°C trong 1 gid cling
v6i gidy tham. Cho vao cac khay thi nghiém dung dich NaCl véi
cac nong do tir 1 - 5% tuy muc dich thi nghiém. Khay d6i chiing
cho nudc cat. Cac ranh gap gidy tham gieo hat theo cach bo tri ctia
Kozushko.

Pua cac khay c6 hat vao budng Microclima hodc budng sinh
truong o 22 - 260C.

Sau 1 ngay, theo ddi ty 1€ nay mam, su sinh truwong chiéu dai,
khoi luong mam va dong thoi danh gia toc d§ nay mam va sinh
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treong mam, so sanh gitta cac giong, gitta cac cong thiec dé thay
anh hudng ctia nong dd mudi dén sy nay mam. Song song vai cac
chi tiéu nay c6 thé do hoat d ctia enzym thay phan chat duy tri
trong 14 mam, ham luong prolin va axit abscisic, ceong d6 ho hap
cua hat nay mam.

9.3.3. Anh hwéng ctia mudi dén sinh trwéng, ham lwong diép luc

cuala

* Thiét bi va vat liéu: chdi cua cdy, coc, dao lam, NaCl hoac
Naz250q, thuede do.

* Cach tién hanh:

Chon chéi treong thanh, cat goc chdi trong nude.

So bo tinh chi€u dai canh, sd 14, chiéu dai la trén cung, ham
luong diép luc tong s§ (dung may SPAD-502 hay x4c dinh bang
UV-Vis). Buwa choi vao cac coc thi nghiém véi NaCl nong do tie
1-10% tuy loai cay va cac cdc doi chiing (nudc cat). Dit cay trong
diéu kién anh sang tan xa. Ngay thit 3 va thit 5 tién hanh xac dinh:
mau cua 14, ham luong diép luc tong s6, chiéu dai chdi, chiéu dai
la trén cung da do trudc do, sy xuat hién 1a mai, sy xudt hién va
dién tich vét chay o 1a. So sanh két qua ¢ 16 thi nghiém va 16 doi
chiing dé€ danh gia mc d6 chiu mdn va xac dinh ngudng néng dd
mudi chiu duoc cua cay.

9.3.4. Anh huéng ctia mudi dén cuong d6 quang hop va kha ning
huynh quang cua la
* Thiét bi va vat liéu: co thé thuc hién 2 cach
1) Dat thi nghiém nhw 6 muc trén

2) Gieo trong cay trong chau hay ngoai rugng: chau cay, binh
phun swong, NaCl, mdy do cwong d6 quang hop PP systems TPS-
2, mdy do huynh quang.

* Cach tién hanh:
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Truong hop 1: Do céc chi tiéu: ceong do quang hop va kha
ndang huynh quang trudc khi thi nghiém va sau do 1 gio, 2 gio, 3
gio va sau 1 ngay.

Truong hop 2: phun cac dung dich NaCl véi cac nong d6 tir 1%
- 10% tuy loai cay vao la & mc d¢ du tham. Sau 3 gio do cuong do
quang hop va huynh quang diép luc cua 14 va tiép tuc do hang
ngay, cho dén ngay thtt 3. C6 thé bd tri cAc mau thi nghiém phun 2
hay 3 lan dung dich mudi vao cac thoi ky sinh treong khac nhau
(cay con, ra hoa, ra qua ...) d€ so sanh. Két qua do dwgc so sanh véi
do6i chiing dé danh gia mic d6 anh hudng cua NaCl téi quang hop
va huynh quang cua 13, dong thoi xac dinh ngudng chiu mudi cua
séc to.

Co6 thé st dung phuong phap twdi dung dich mudi vao dat.
Mudn vay, so b say khod dat & nhiét do 25 - 30°C rdi cho vao chau.
Pua ciy con wom trong bau nho vao trong trong chau. Hang ngay
twdi dung dich NaCl 1 - 5% cho du am. Xac dinh cac chi tiéu nhu da
néu ¢ trén, dong thoi theo doi su sinh trudng, kha nang song sot va
mtrc d6 chay 14 d€ danh gia kha néng chiu nhiém man cta cay.
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CHUONG 10

CAC NGHIEN cUU VE VAI TRO ENZYM
TRONG MO THUC VAT

Enzym la cac protein don gian hodc protein phttc tap c6 kha
nang xdc tac dac hiéu cho cac phan ttng hda sinh. Cac enzym duoc
chia thanh 6 16p danh s6 theo thtt tu nhat dinh:

1. Oxidoreductase: xuc tac cho phan tng oxi hoa khtr. Co chat
bi oxi hdéa duoc xem la chat cho hidro hodc electron. Cac
dehydrogenase va oxidase thuoc 16p nay (chi oxidase sit dung O:
lam chat nhéan). Vi du catalase (EC 1.11.1.6), peroxidase (EC
1.11.1.7).

2. Transferase: xtc tac cho phan ting chuyén vi nhom.

3. Hydrolase: xtc tac cho phan ting thily phan cac lién két khac
nhau. Tén hé thong ctia cac enzym 16p nay c6 thé 1a tén co chat +

dudi “az” (-ase). Cac enzym protease (EC 3.4.21.40), lipase
(triglyceride lipase, EC 3.1.1.3), a-amylase (EC 3.2.1.1) thudc 16p nay.

4. Liase: xtic tac phan ting cat dut cc lién két C-C, C-O, C-N...

5. Izomerase:xtc tac cho phan ting dong phan (thay doi ndi bd
1 phan tk)

6. Ligase: xuc tac cho phan tng két hop 2 phan tit c6 kem
theo thuy phan lién két pirophotphat trong phan ti ATP.

Pon vi hoat d6 enzym: Hoi nghi quoc té vé Hoa sinh enzym
da dua ra khai niém don vi enzym quoc t€ (hodc don vi enzym
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tiéu chudn) vao nam 1961. Pon vi hoat d¢ enzym (U) la luong
enzym c6 kha nang xuc tac lam chuyén hoéa 1 micromole (1pmol)
co chat sau mot phut ¢ diéu kién tiéu chuan.

1 U = 1umol co chat (106 mol)/phut.

Tt ndam 1972, nguoi ta dwa thém khai niém Katal (Kat): 1a
luong enzym c6 kha nang xtc tac lam chuyén hda 1 mol co chat sau
mot gidy ¢ diéu kién tiéu chuan: 1Kat =6.10" U va 1U = 1/60 pKat.

Déi v6i ché phdm enzym, ngoai viéc xac dinh mic do hoat
ddng con can phai danh gia d¢ sach cta né. Dai luong déc trung
cho d6 sach cuia ché pham enzym la hoat d0 riéng (specific
activity). Hoat d0 riéng ctia mot ché pham enzym la sd don vi
enzym/lmg protein (U/mg) ciing c6 thé 1g ché phdm hodc 1ml
dung dich enzym. Thong thuong ham lugng protein dwgc xac
dinh b;;“mg phwong phdp Lowry hodc Bradford.

Hoat d6 enzym phu thudc vao cac yéu t6 vat li va hdéa hoc
khac nhau nhu nhiét d6, pH moi treong va mot s6 chat co6 ban
chat hoa hoc khac nhau. Cac chat nay c6 thé lam tang hoac giam
hoat d6 xtic tac ctia enzym.

10.1. Xac dinh hoat do enzym protease

10.1.1. X4c dinh hoat 4§ enzym protease st dung casein lam co chit

Protease (cting duoc goi la peptidase hodc proteinase) la mot
enzym thity phan protein bang cach tach protein thanh cac chudi
polypeptit hodc dén san pham cudi cung la axit amin, la enzym
tham gia vao moi qud trinh sinh ly dién ra trong sudt doi séng
thuc vat, tham gia vao cac hoat dong noi bao o tat ca cac co thé
song. Trong nhitng ndm gan day, cac nha nghién cttu da chi ra
rang chiing gitt vai trd rat quan trong d6i véi doi séng thuc vat.
Protease thyc vat tham gia vao qua trinh ndy mam cta hat, tai ché’
cac protein thuwc vat bi hu hai, diéu hoa qua trinh gia héa & thuc
vat va protein thay ddi d€ thyc hién nhing chirc nang ddc hiéu
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trong té' bao thuc vat. Nghién ctru trén do6i twong laa mi (Triticum
aestivum L. cv) da cho thay giai doan cay non bi s6c véi nhiét do
cao (0 45°C), thi c6 su gia tang hoat d§ ctia enzym protease, két
qua nay cho thay viéc thuy phan protein 1a mot yéu td chinh dan
t6i viéc tich lay cac axit amin. Trén d6i twong dau cove (Phaseolus
vulgaris L.) dudi diéu kién thiéu nudc cling cho thdy sy tang
cuong hoat dong cua protease.

* Nguyén tac thi nghiém: Protease tdc dung véi co chat casein
(mot loai protein). Sau mot thoi gian protein con lai duoc két tua
bang axit tricloaxetic, x4c dinh san pham tao thanh bang phan tng
mau voi thude thte Folin-Ciocalteu. Phuong phap nay cai tién trén
co s6 phuong phap xac dinh hoat d6 protease ctia Nguyén Van Mui
va Nguyén Quang Vinh, Bui Phuong Thuan va Phan Tuan Ngha.

* Pinh nghia don vi hoat d¢: Pon vi hoat d¢ la lutong enzym
ma trong diéu kién tiéu chuan ¢ 30°C sau 1 phut phan giai protein
tao thanh cic san pham hoa tan trong axit tricloaxetic twong tng
vOi 1umol tirozin.

* Cdch dwng dwong chudn tirozin:

- Chuéan bi dung dich tirozin nong d¢ gdc 1mM: can 181,19mg
tirozin cho vao binh dinh mtc 1 lit.

- B6 sung dung dich HCl 0,2N d€ hoa tan tirozin trong binh
dinh mtc. Chuan dén mirc 1000ml.

- Pha loang ndng do goc thanh cac ndong dd thap hon tir 0,01 -
0,1mM/ml béng cach: 1dy 10 6ng nghiém, cho luong tirozin ImM
va HCl1 0,2N theo bang:

STT éng 1 2 3 4 5 6 7 8 9 10

Dung dich géc (ml) | 0,05 | 0,10 | 0,15 | 0,20 | 0,25 | 0,30 | 0,35 | 0,40 | 0,45 | 0,50

HCI 0,2N (ml) 0,45 | 0,40 | 0,35 | 0,30 | 0,25 | 0,20 | 0,15 | 0,10 | 0,05 | 0,00

- Ttr cac ndong do nay thue hién phan ting mau nhu sau: bo sung
2ml dung dich Na2COs 6% lac déu, thém 0,5ml thudc thir Folin-
Ciocalteu pha loang 5 lan. Git 30 phut ¢ nhiét d6 phong, do OD7sonm.
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- Xay dung duong chuan la twong quan gitra ndng do tirozin
v3i OD750nm.

* Thiét bi va vat liéu:

- Casein 1% (w/v) trong dém photphat M/15 (pH 6,5): can 1g
casein hoa tan trong 10-15ml NaOH 0,IN (dat vao ndi cach thuy,
thinh thoang khuay cho dén khi hoa tan hoan toan). Lam lanh, dung
dung dich KH2PO: M/15 d€ diéu chinh pH dén 6,5, thém dung dich
dém photphat M/15 (pH 6,5) dén mic 100ml. Kiém tra lai pH.

- Dung dich Na2HPO: M/15. Néu dung mudi Na2HPO4.2H:20:
can 11,876g, hoa tan trong nudc cat 2 1an, dang nudc dén muc
1000ml.

¢ Dung dich KH2POs M/15: can 9,078g, hoa tan trong 1000ml
nudc cat.

- b€ chuan bi dung dich dém photphat pH 6,5: 1y 68,5ml
dung dich Na2HPOs M/15 va 3,5ml dung dich KH2POs M/15, 14c
déu, kiém tra lai pH va dung mot trong hai dung dich nay d€ diéu
chinh pH dén 6,5.

- Axit tricloaxetic 5%, Na2COs 6%.

- Chuan bi dich chiét enzym tr hat: Hat duoc nghién nho
bang cdi chay st vdi nito long va bot bao quan trong ong
polyetylen & -10°C, bt nghién dwgc hoa tan trong dung dich dém
photphat M/15 (pH 6,5), lac trong 1 gid & 4°C, va sau d6 ly tam
12000xg trong 15 phuat ¢ 4°C, dich trong phia trén duwoc st dung
cho phan tich hoat d6 enzym.

* Cach tién hanh: Lay 2 6ng nghiém sach, kho

- Ong 1 (6ng thi nghiém): cho vao 0,5ml dich chiét enzym, gt
10 - 15 phut ¢ 30°C, thém 1ml dung dich casein (da dat dén 30°C, 14c
déu, gitr & 30°C dung 10 phut), cho ngay 2,5ml axit tricloaxetic 5%
vao, lac déu d¢ lang 30 phat, ly tm 2000g (hoéc loc) d€ nhan dich
trong sudt phia trén. Lay 0,5ml dich trong sudt cho vao 6ng nghiém,
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thém 2ml dung dich Na2COs 6%, 14c déu, thém 0,5ml thudc thie
Folin-Ciocalteu da pha loang 5 1an, 1c déu, sau 30 phtt do OD7zsonm.

- Ong 2 (8ng ddi ching): thay 0,5ml dich chiét enzym bing
0,5ml nudc cat, cac bude sau lam tuwong tw 6ng thi nghiém.
* Cdch tinh hoat do:

- Tinh hiéu s& OD:2 - ODs, dwa vao duong chuan tirozin dé
tinh ra pmol tirozin tuwong tng. Trong d6: OD2 mat d6 OD ctia dng
thi nghiém, OD1 méat d6 OD cua 6ng doi chiing.

- Tinh hoat d6 ctia 1ml dung dich enzym theo cong thttc:

X(Ufml) = 252

X: s6 don vi hoat d¢ trong 1ml dich chiét enzym, 8: thé tich
ctia hon hop phan tng va TCA (4ml : 0,5ml), a: s6 umol tirozin
twong tng va4i hiéu s6 gia tri mat d quang cua dng thi nghiém va
ong doi ching, b: hé sd pha loang cua dung dich enzym (néu c9),
t: thoi gian phan tng (10 phat).

10.1.2. Xac dinh hoat d0 enzym protease st dung TAME
(Na-p-Tosyl-L-Arginine Methyl Ester) 1am co chat
Quy trinh nay dwoc xay dung trén co s¢ tham khao quy trinh

va st dung hoa chat chuan cua hang Sigma-Aldrich.

D —
(TAME: Na-p-Tosyl-L-Arginine Methyl Ester)
*Hoa chat:

Hoa chat A: dém kali photphat 100mM, pH 8,0 ¢ 25°C (chuan
bi 100ml bang nudc dé ion st dung K2HPO4.3H:0, diéu chinh pH
8,0 & 25°C bang hoa chat B).

Hoa chat B: dung dich kali phosphat 100 mM (chuan bi 100ml
bang nuwdc dé ion stt dung KH2POs).
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Hoa chat C: dung dich Na-p-Tosyl-L-Arginine Methyl Ester
(TAME) 0,8mM (chuan bi 50ml trong hda chat A st dung
Na-p-Tosyl-LArginine Methyl Ester).

Hoa chat D: dung dich enzym protease.

* Céch tién hanh:
Str dung pipet cho cac héa chat sau vao cuvet thich hgp (ml):
Héa chét Test Blank
Hoéa chat C (TAME) 2,90 2,90
Can bang dén nhiét d6 25°C. Rdi b sung:
Héa chét D (dung dich enzym) 0,10 —
Nwéc dé ion — 0,10

Nhanh chéng dao nhe va ghi lai sy gia tang gia tri mat do quang (OD) & bwéc
s6ng Az47nm trong khoang 10 phut. Thu dwoc AAzznm/phut.

* Tinh hoat dg enzym:
Tinh hoat @0 theo thé tich

(A, /min Test - A, /min Blank).3.df
0,54.0,1

U/ml enzym =

Trong do:

3: tong thé tich (ml) ctia hon hop phan tng.

df: yéu t6 pha loang (néu co).

0,54: hé s6 dap tit cta Na-p-Tosyl-L-Arginine & budc song 247nm
0,1: thé tich (ml) cua enzym duoc st dung.

Tinh hoat d¢ theo khoi luong:

Ulmg = U/ml enzym
mg/ml enzym
10.2. Xac dinh hoat do enzym lipase (triglyceride lipase)

Lipase la cac enzym xtc tdc qua trinh thay phan lipit. Chung
bao gom photpholipase, lipolytic acyl hydrolase, galactolipase va
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triacylglycerol lipase. Lipase la yéu td quan trong déi véi trao doi
chat noi bao, cu thé la doi véi qua trinh phan giai lipit, nhom
enzym nay con déng vai tro trong qua trinh truyén tin hiéu, van
chuyén lipit trong qud trinh hat ndy mam, va phan giai lipit mang
sinh chat trong su6t qua trinh gia hda.

10.2.1. Xac dinh hoat d6 enzym lipase bang phuong phap chuan do
stt dung dau lac lam co chit (theo Nguyén Vin Mui)

* Nguyén tac thi nghiém: duéi tic dung ctia enzym lipase,
lipit bi thay phan giai phong axit béo va glyxerin. Ham lIwong axit
béo dwoc chuan do bmeg kiém. Hoat d6 enzym la luong kiém can
dé trung hoa axit méi duoc giai phong ra. Co chat t6t nhat do6i voi
lipase chinh la lipit ctia cuing mot d6i tuwong.

* Thiét bi va vat liéu:

Binh noén loai 100ml, c6i chay st, bép dién, ta am...

Dém axetat pH 4,7 (dung dich a - axit axetic 0,2M dugc chuan
bi b?mg cach 1ay 11,55ml axit axetic ddc, dan nude dén 1000ml.
Dung dich b — dung dich natri axetat 0,2M duoc chudn bi béng cach
can 16,4g CHsCOONa, dan nude dén mikc 1000ml. Lay 25,5ml dung
dich a + 25,5ml dung dich b, dan nudc dén 100ml), con 96%, toluen,

dung dich NaOH 0,1N, chi thi mau phenolphtalein 1% (duoc chuan
bi trong con), nito long, dietylete, metanol...

* Cach tién hanh:

- Lay mau nghién nhé bang cdi chay st trong nito 1ong, can
5g bot nghién chita enzym lipase, cho vao 2 binh nén loai 100ml
(ki hiéu binh d6i chiing va binh thi nghiém), b6 sung 10ml nuéc
vao ca 2 binh, lac déu khoang 2 gio.

- Bun s6i binh d6i ching 3-5 phut dé bat hoat enzym.

- B6 sung 1ml dau lac 1am co chat va 5ml dém axetat pH 4,7
vao ca hai binh, a 6 37°C trong 24 gio.

- Sau d6 bd sung 25ml con 96% va 15 — 25ml dietylete:metanol
(2:1 v/v).
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- Chuan d9 axit béo trong 2 binh bang dung dich NaOH 0,1N
vdi chi thi mau la phenolphtalein 1%.

- Hoat d6 enzym lipase: luong kiém can dé trung hoa axit moéi
duoc giai phong ra. Hoat &6 enzym lipase theo khdi lwong mau:
- Vion, )-£:10

w

V,
X (U/mg) _ ( NaOHpy

+ X: hoat 0 enzym lipase
+a: sdml NaOH 0,1N dung d€ chuan d¢ binh thi nghiém
+b: sdml NaOH 0,1N dung dé chuan d¢ binh d6i ching
+w: mg khoi lwong mau.

+ f: hé s6 diéu chinh NaOH (hoac KOH) 0,1N (trong trueong hop
chung ta st dung hda chat nguyén chuan tir 6ng fixanal NaOH thi
f =1, con tu pha thi phai hiéu chinh d€ xac dinh nong d6 chinh xac
cta NaOH 0,1N.

Theo dinh luat duong luong: Cac chat ¢ cung nong do duong
lwong thi phan ting theo dung thé tich bang nhau ViNi = V2.Na.

Tt biéu thtc: néu biét Vi, N1, V2, can tinh N2:
VN,

N, = =fN, (f= %), f - duoc goi 1a hé sd diéu chinh.

2 2
F duoc xac dinh nhuw sau:

+ Cho vao binh tam giac 10ml H2SOs 0,1N nguyén chudn;

+ B0 sung 1-2 giot phenolphtalein vao binh tam giac chia axit
délam chat chi thi;

+ Cho dung dich NaOH 0,1N vtra pha vao buret;

+ Nho ttr ttt NaOH vao binh tam gidac dung H2504 0,1N véi
chi thi phenolphtalein, 14c déu trong qua trinh chudn d9, dén khi
xuat hién mau hong thi dirng lai. Poc thé tich NaOH da chuan (gia
st 12ml);
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+ Thay vao biéu thtrc dinh luat duwong luwgong cé:

10X0,1=N2X12—>N2:%=%(f: %)

10.2.2. Xac dinh hoat d¢ enzym lipase bang phwong phap chuin d¢
stt dung oliu 1am co chat

Quy trinh nay duwoc xay dung trén co s¢ tham khao quy trinh
va stt dung hoa chét chuan cua hang Sigma-Aldrich.

* Hoba chat:

Hoa chat A: dung dich dém Tris - HC1 200mM, pH 7,7 ¢ 37°C.

Hoa chat B: dung dich dau oliu co chat cho lipase.

Hoa chat C: con 95%.

Hoa chat D: dung dich chi thi thymolphthalein 0,9% (w/v).

Hoa chat E: dung dich chuan d6 NaOH 50mM.

Hoa chat F: dung dich enzym lipase.

* Céch tién hanh:
Cho céac héa chét sau vao dung cu chira thich hop (ml):
Héa chét Binh Test Binh Blank

Nwéc dé ion 2,50 2,50
Hoéa chét A (dém) 1,00 1,00
Hoa chét B (dau oliu) 3,00 3,00
Lac déu & 37°C. Sau do bd sung:

Héa chét F (dung dich enzym) 1,00

Lic déu & 37°C trong 30 phut. Ngay sau khi G, Iy pipet hut 1ml hoa chat F cho
vao binh tam giac 50ml, ghi nhan “Blank”, va bdo quan & 0 - 4°C.

Sau 30 phut, chuyén dung dich & binh Test sang binh tam giac 50ml ghi nhan
“Test” va dung dich & binh Blank sang binh tam giac 50ml ghi nhan “Blank”. Réi
bd sung:

Hoéa chét C (cbn 95%) 3,00 3,00

DPao déu va bd sung 4 giot hda chét D vao 2 binh tam giac Test va Blank.

Chuén d6 mbi binh bang Hoa chat E (NaOH) dén khi xuat hién mau xanh sang
(nén str dung buret loai 25ml v&i d) chinh xac 0,1ml dé chuan dd).
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* Tinh hoat g enzym
Hoat d6 theo thé tich:

Vyo.1000.2.df
1

U/ml enzym =

Trong do:

Vneon (ml): 1a hiéu thé tich NaOH dung chuan d¢ binh Test va
Blank (ml).

1000: hé s6 chuyén tir mili dwong luong sang micro duong luong.
2: hé s0 chuyén doi thoi gian ttr 30 sang 1 gio.

df: yéu to pha loang (néu co).

1:ml dung dich enzym duoc stt dung.

Hoat dj theo khoi lwgong mdu ban ddu: béng hoat d0 theo thé tich
chia cho khéi lwong mau ban dau (mg):

Ulmg = U/ml enzym
W(mg)

10.3. Xac dinh hoat d0 enzym a-amylase va B-amylase (theo
Nguyén Vin M)

a-amylase (1,4-a-D-Glucan glucanohydrolase) dong vai tro
chia khda trong trao ddi chat & thuc vat bang phan tng thiy phan
tinh bot trong qud trinh hat nday mam va ¢ cac mo khac. Su phan
cat ctia enzym nay cht yéu la cit & vi tri a-1,4 ctia amylose va
amylopectin, day la cac thanh phan quan trong ctia cac hat tinh bot
trong t& bao. Thuee vat c6 thé tich liy nang lwong mat troi bang cach
tao ra duong. Amylase trong thuc vat sé hd tro thuce vat trong giai
doan dau cua sy phat trién trude khi cay c6 thé quang hop. Trong
mot nghién ctru vé su ndy mam ¢ hat ngii co¢, enzym nay da dugc
tim thay trong 16p aloron, enzym nay sé thuy phan tinh bt ctia noi
nhti thanh duwong dé€ cung cap nang luong cho cac hoat dong sinh
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truong va phat trién cia mam. Amylase nhay véi nhiét do, khi
nhiét do trong hat giong qua cao, enzym nay nguing hoat dong va
do do hat khong thé ndy mam. Giberellin cling tham gia vao su nay
mam cua hat va giai doan dau cua sy phat trién. Giberellin c6 mot
vong tetra cyclic diterpen, nén chét nay duoc coi 1a tin hiéu ctia thic
ddy amylase xuc tac chuyén tinh bot thanh duong.

O thuc vat c6 ca a-amylase va B-amylase. Nhiéu nghién cttu
da chi ra rang, hoat dong ctia B-amylase ting cuong dugc cam
tng boi lanh va nhiét d6 cao. B-amylase cé trong chat nén stroma
cua luc lap t€ bao mo thit 1a, khong bao va chat té bao. Sy hoat
dong biéu hién ctia enzym nay duoc cam ting boi nhiét d6 thap va
nhiét do cao. Trén do6i twong Arabidopsis khi bi stress lanh & 4°C
trong 12 gio, su biéu hiéu ctia enzym nay tang lén khoang 14 lan.
Twong tu trén d6i twong cu khoai tay khi duoc bao quan ¢ nhiét
do tr 20°C xudng 5°C hodc 3°C, hoat dong cua enzym nay tang
gdp 4-5 lan trong khoang 10 ngay va sau d6 1a sy tich duong
maltose. Stress nhiét do cao cam tng hoat do ctia enzym nay,
chang han nhu 6 lta mi sinh tredng & nhiét do 25°C téi 35°C dan
dén tang hoat dong cua B-amylase.

10.3.1. Xac dinh hoat d0 enzym a-amylase

* Nguyén tac thi nghiém: Cac nhém khir dwoc giai phéng ra
te thay phan tinh bot sé khtr axit 3,5-dinitrosalixilic, két qua la
hinh thanh san pham c6 mau cé thé do dwoc bang quang phs &
bwdc séng 540nm.

* DBinh nghia don vi: Mot don vi hoat d0 enzym la luong
enzym phan giai tinh bdt tan twong tng vdi 1umol maltose/phut &
25°C, pH 6,9.

* Thiét bi va vat liéu:

- Bém natri photphat 0,02M (pH 6,9) chtta NaCl 0,006M hoac
stt dung dém xitrat 0,1M (pH 5,0), NaOH 2,0M
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- Thu6c mau axit dinitrosalixilicc hoa tan 1g axit
3,5-dinitrosalixilic trong 20ml NaOH 2M. Sau d6 bd sung ttr tir 30g
natri kali tartrat (KNaCsHsOe-4H20) dang nudc dén mic 100ml
bang nudc cat. Bao quan trong lo kin tranh CO», luu y: dung dich
nay on dinh trong 2 tuan.

- Tinh bot 1% (w/v): hoa tan 1g tinh bot trong 100ml dém da
chudn bi ¢ trén. Pun s6i nhe dé€ hoa tan. Lam mat va dang thé tich
dt 100ml néu can. U & 25°C trong 5 phtt trude khi diing phan tich.

- Dung dich maltose chuén: hoa tan 360mg maltose (M = 360,3
dvC) trong 100ml nudc tinh khiét bang binh dinh mtc thu duoc
dung dich nong d6 10mM (10mmol/ml).

- Chuan bi dung chiét enzym: 1dy 1g 14 tuoi nghién trong 20ml
nudc cat bang cdi chay st da 1am lanh. Ly tam 24.000 vong/30 phtt &
4°C. Dich trong phia trén dung dé€ phan tich hoat d¢ enzym.

* Cach tién hanh:

- Biéu chinh may do quang pho6 vé budc séng 540nm & 25°C
va diéu chinh bé 6n nhiét tdi 25°C.

- Dung pipet 1dy 0,5ml dung dich enzym cho vao 6ng nghiém
(0ng kiém tra) va dng doi chiing chita 0,5ml nuwdce cat.

- U cac éng nay 6 25°C trong 5 phtit.

- Sau mot khoang thoi gian, bd sung 0,5ml dung dich tinh bot
(da co nhiét d6 25°C) va u dung 3 phat ¢ 25°C.

- Bung 3 phut sau khi bd sung tinh bot, thém 1ml thude thi
axit dinitrosalixilic vao cac dng voi khoang thoi gian déu nhau
gitta cac ong.

- Dat cac dng vao bé 6n nhiét d€ dun so6i trong 10 phat

- Lam mat ¢ nhiét d¢ phong va thém 10ml nudc cat vao moi
ong, dao nhe.

- Po ODswnm sau khi da chinh can bang anh sdng qua cuvet
ddi chiing va cuvet mau (Autozero) bang 6ng d6i ching.
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- X4c dinh umol maltose da giai phéng dua vao duwong chuan
maltose.

* Tinh hoat d§ enzym:

Mot don vi hoat d§0 a-amylase dwoc dinh nghia la lugng
enzym can thiét dé tao ra 1mg maltose trong 3 phut:

_ pmol maltose (release).df
0,5.3

U/ml

Trong do:

umol maltose (release): Iirong maltose duoc giai phong ra,
duoc tinh dya vao duong chuan maltose.

df: hé sd pha loang néu can

0,5: thé tich dich chiét enzym s dung phan tng
3: thoi gian phan tng.

* Cach xay dung duong chudn maltose:

- Chuan bi 5 6ng nghiém dé dung dwong chuan:

STT Ong1 | Ong2 | Ong3 | Ong4 | Ongbic

Nwoc cat (ml) 0,95 0,90 0,85 0,80 1,00

Dung dich maltose chuén (ml) 0,05 0,10 0,15 020 | -

Trén va dat vao binh nwéc sbéi trong 10 phut, sau dé 1am ngudi trong chau da

Thuéc ther (ml) 1,00 | 1,00 | 1,00 | 1,00 1,00

Trén va dat vao binh nwéc séi trong 10 phut, sau dé lam ngudi trong chau da

- Do ODchuin-ODasi ching & biede song 540nm tuong tng voi cac
nodng do maltose. Ttr d6 xay dung duwong chudn maltose.

10.3.2. Xac dinh hoat d¢ enzym B-amylase

- B-amylase phan huy lién két a-1,4-glucan trong polisaccarit,
tdch maltose ra khoi dau khong khtr ctia chudi.
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- Cach xac dinh hoat d0 B-amylase tuwong tw nhu vdi
a-amylase chi thay d6i thanh phan dém photphat thanh dém
axetat 10mM (pH 4,8) hodc dém xitrat 0,1M (pH 3,4).

10.4. Xac dinh hoat d¢ catalase

Catalase 1a enzym chu yéu loai bo H202 dwgc tao ra trong
peroxisom bdi qua trinh quang hé hap. Hoat dong ctia enzym nay
giam xudng khi qua trinh quang hd hap bi tic ché chang han khi
ndng do CO:2 cao. Catalase thuc vat duwoc ma hda boi mét ho gen
nho, thuong gdm 3 gen isozym, c6 mo6 hinh biéu hién rat khac
nhau vé khong gian cling nhu thoi gian trong suét doi song cua
thwe vat. Khi thwe vat bi stress nwde, & mitc noi bao sé tao ra cac
oxi gay hai (reactive oxyen species) chang han nhu gdc supeoxit
(0;), H,0, va goc OH' ty do, day la nguyén nhan gay hu hai cho
mang sinh chat. Va mét trong nhitng co ché giai doc cta thyc vat
dé la hé thong cac enzym chong oxi hda: superoxit dismustase
chuyén gdc supeoxit thanh Oz va H20z, sau dé H20: duoc giai doc
nho enzym catalase va ascorbat peroxidase. Hoat dong cta
catalase tang lién quan dén tang kha nang chiu stress.

10.4.1. Xac dinh hoat d6 enzym catalase bang phuong phap
chuin d¢ (theo Nguyén Quang Vinh va CS)

*Nguyén tac thi nghiém:

Catalase xtc tac cho phan tng;:

_ >

bé dinh luong catalase c6 thé dung dung dich KMnOs 0,1N
dé€ xac dinh luong H202 trede va sau khi enzym tac dung, tiv d6
tinh lwgng H202 da bi chuyén hda.

\4
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Tt phan tng trén c¢6 1ml dung dich KMnOs 0,IN tuong tng

vdi 1,7mg H20o.

* Thiét bi va vat liéu:

- Bém photphat 50mM (pH 7,0): (a) hoa tan 6,81g KH2PHO:4

trong 1000ml nudc cat; (b) hoa tan 11,41g K:HPO4+.3H20 trong
1000ml nudce cat; tron dung dich a va b cho dén khi dat pH 7,0.

- KMnOs: 0,1N, H250410%, H202 0,1% trong dém photphat

50mM (pH 7).

- Chiét enzym:

o Can 200mg la, nghién trong 10ml dém photphat
(pH 7,0) 50mM.

0 Ly tam lanh ¢ 17000g/15 phut/2°C.
0 Dich trong phia trén la dich chiét enzym thu duoc.
* Cach tién hanh:
Lay 2 binh nén dung tich 100ml:
Binh thi nghiém
Dung dich H202 0,1% (ml): 10

Dich chiét enzym (ml): 10
Gitt ¢ 30°C trong 30 phut
Axit H2S04 10% (ml): 5

Chuéan d6 H20: du thtra bf‘?mg KMnOs 0,IN dén khi xuat hién

mau hong bén
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Binh doi chitng

Dich chiét enzym (ml): 10

Pun s6i cach thiy trong 5 phut dé bién tinh enzym, 1ay ra d€ ngudi
Dung dich H202 0,1% (ml): 10



Gitt ¢ 30°C trong 30 phut

Axit H2S04 10% (ml): 5

Chuan d6 H:0z du thita bang KMnOs 0,1N dén khi xuat hién
mau hong bén

* Tinh hoat dg enzym:

- Tinh s6 mg H20:2 bi phan giai dudi tdc dung ctia enzym co
trong a (g) mau:

L (ABLL7Y,
V,.a

A: s6 ml KMnOxs 0,IN da dung dé chuan d6 H20: du thira

trong binh d6i ching

B: s6 ml KMnOs 0,IN da dung d€ chuan d6 H20: du thura
trong binh thi nghiém

Vi: s6 ml dich chiét enzym tir mau (= 10ml)

V2: s6 ml dich chiét enzym dung cho phan ting (= 10ml)

a :khdi lwong (g) mau (200mg = 0,2g)

S6 don vi catalase trong 1g mau (s6 umol H202 bi phan giai
trong 1 phut):

X
C(U/me) = 303230

30: thoi gian enzym tac dung

0,034: 1 umol dwong lwong H20:

10.4.2. Xac dinh hoat d6 enzym catalase bang phwong phap quang pho

Quy trinh nay duwoc xay dung trén co s¢ tham khao quy trinh
va stt dung hoa chét chuan cua hang Sigma-Aldrich.

Dua vao kha nang hap thu anh sang UV 230-250nm cta
H20:. Catalase xtic tic su phan huy H20:2 dan dén giam sy hap
thu theo thoi gian. Hoat d6 enym c6 thé duoc do béng st giam
d6 hap thu nay.
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*Hoa chat:
Hoa chat A: dung dich dém kali photphat 50mM, pH 7,0 6 25°C.

Hoa chat B: dung dich H202 0,036% (w/w) dung lam co chat:
dugc chuan bi trong hoéa chat A bang cach ding dung dich H20z
30% (w/w), xac dinh OD240nm. 6ng Blank chita hoa chat A. Gid tri
OD nay nén trong khoang 0,55 va 0,52. Bo sung dém dé ting do
hap thu va b6 sung hoa chat A dé€lam giam do6 hap thu.

Hoba chat C: dung dich enzym catalase, dwoc chudn bi trong
Hoa chat A.

* Cach tién hanh:

Cho cac héa chéat sau vao cuvet thich hop (ml):
Hoéa chat Test Blank
Hoa chat A 3,0
Hoa chét B 2,9
Theo di d6 hap thu Azsonm cho dén khi khéng ddi, sau d6 bé sung:
Héa chat C 0,1
Dao nhe va ghi lai thoi gian can thiét d& Azgenm gidm tir 0,45 dén 0,40.
Hoéa chét C (cbn 95%) 3,00 3,00

* Tinh hoat dg enzym:
Hoat d§ enzym theo thé tich

3,45.df
t.0,1

U/ml enzym =

Trong do:

3,45: Tuong tng vdi 3,45 umol H202 bi phan huy trong 3ml
hén hop phan ting, 1am giam d6 hap thu Azuonm tir 0,45 xudng 0,40.

df: yéu td pha loang (néu co).

t (phat): thoi gian can cho d¢ hap thu giam Azomm tir 0,45
xudng 0,40.

0,1:ml enzym phan tich.
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10.5. Xac dinh hoat do peroxidase

Peroxidase c6 rat nhiéu dang trong thuec vat, vai tro cua ting
dang d6 dén nay van chua rd rang, tuy nhién khi cay bi nhiém
bénh thi hoat d§ peroxidase tong s tang lén. Peroxidase dugc coi
nhu la mot thong s sang loc véi cac stress sinh ly khac nhau. Hoat
dong cua enzym nay tang khi cay bi cam tng vdi lanh, han, han
muodi va khi thiéu oxi. Hoat ddng ctua enzym nay cling duoc dung
nhu 1a chi thi cho cdc ki€u 6 nhiém khac nhau, vi du khi mc do
ozon cao sé& dan tdi sy tang ceong hoat dong ctia enzym nay.

10.5.1. Xac dinh hoat d6 enzym peroxidase bang phuwong phap so
mau st dung pyrogallol 1am co chét (theo Nguyén Vin Mui)

* Nguyén tdc thi nghiém

Peroxidase phan giai H202 thanh H20 va Oz, khi c6 mat cua
chat cho hidro la pyrogallol. Sy oxi hoa pyrogallol thanh san pham
c6 mau la purpurogallin c¢6 thé duoc do quang phd ¢ bude séng
430nm v6i khoang thoi gian dac hiéu. Cuong dd san pham ty 1é
vdi hoat d enzym.

* Thiét bi va vat liéu:

Pyrogallol: 0,05M trong dém photphat 0,1M (pH 6,5), H20: 1%
duoc chuan bi trong dém photphat 0,1IM (pH 6,5), dung dich
purpurogalin 0,4mg/ml trong H2504 1%, H2504 5%

* Cach tién hanh:

- Mau thuce vat dugc chudn bi trong dém photphat nhuw mo ta
O trén theo ty 1& 1:5, dich nghién dong thé dugc sit dung cho phan
tich hoat d¢ enzym.

- Lay 1 6ng thi nghiém chita: 3ml dung dich pyrogallol, 0,1ml
dich chiét enzym, 0,5ml H20: 1%. Ong d6i chimng duoc chuén bi
teong tie nhung dich chiét enzym duoc thay bang dém photphat.

- U hdn hop & 30°C trong 10 phit. Sau dé cho 1ml H2SOs 5%
dé€ dung phan tng.
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- Do ODs4sonm ctia Ong kiém tra.
* Tinh hoat dj enzym:

- Tt gia tri OD4sonm d6i chiéu véi duwong chuan purpurogallin
dé xac dinh luong purpurogallin tao ra.

- Mot don vi hoat d6 la lugng enzym trong 10 phut xtc tac tao
thanh 1umol purpurogallin.

* Cach xay dung duong chuan purpurogallin:

- Tt dung dich purpurogalin 0,4mg/ml trong H2S50s 1% pha
loang thanh cac ndng d6 thap hon: 0,0lmg/ml; 0,1mg/ml;
0,2mg/ml; 0,3mg/ml; 0,4mg/ml.

- Do ODuonm ciia cac dung dich trén, xay dung duong chudn

gitta OD va ndong d6 pupurogallin.

10.5.2. Xac dinh hoat d¢ enzym peroxidase bing phuwong phap so mau
st dung guaiacol 1am co chat

*Nguyén tac thi nghiém:
4 guaiacol + 2 H202 — tetraguaiacol + 8 H2O

Sy hinh thanh tetraguaiacol 1am tang d6 hdp thu & budc séng
430nm.

* Hoa chat:
bém photphat 0,1M, pH 7,0.
Dung dich guaiacol 20mM: hoa tan 240mg guaiacol trong

100ml nwéc (chi y: guaiacol c6 mui khéd chiu nén can thao tac
trong tu hat).

Dung dich H202 0,042% ~ 12,3mM: hoa tan 0,14ml H202 30%
(w/w) trong nudc. Dung dich nay dugc chuan bi méi, OD2sonm ctia
dung dich nay nén la 0,485.

Dich chiét enzym: 1g mau md thuce vat twoi nghién trong 3ml
dém photphat 0,IM (pH 7,0) (st dung cdi chay s lanh). Ly tam
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18.000xg ¢ 5°C trong 15 phat. Lay dich trong phia trén dé€ phan
tich (thuc hién phép do trong khoang 2 - 4 gio sau chiét). Dit trong
da trong qua trinh phan tich.

* C4ch tién hanh:

- Dung pipet hut 3ml dung dich dém, 0,05ml dung dich
guaiacol, 0,1ml dung dich enzym va 0,03ml dung dich H20: vao
cuvet Test (ddt dung dich dém vao nhiét do 25°C truedce khi phan

tich). (cuvet Blank cho cac thanh phan twong tw, thay 0,1ml enzym
bang dung dich dém).

- DBao déu, ddt cuvet vao mdy do quang pho.

- Doi dén khi d¢ hap thu ting dén 0,05. Dung dong ho dém
gidy ghi lai khoang thoi gian (At) can thiét d€ do hap thu tang lén
gia tri 0,1.

* Tinh hoat dj enzym:

Do hé s& dap tat ctia san pham khtt guaiacol & 436nm dudi
diéu kién dac hiéu la 6,39/umol, nén hoat d¢ enzym/lit dich chiét
dwoc tinh nhuw sau:

3,18.0,1.1000 _ 500

U/lit enzym =
2 6,39.1.At.0,1 At

Chii y:

- Gia tri hoat d¢ enzym dat d6 chinh xac cao khi At nam trong
khoang 1 — 3 phut, do vay c6 thé can phai pha loang dich chiét
enzym.

- O-dianisidine (1Img/ml metanol) c6 thé dung d€ lam co chat
cho peroxidase. O-dianisidine dang oxi hda (hgp chat mau vang
cam) duoc do ODssonm. Lay 3,5ml dém photphat (pH 6,5) vao cuvet
sach. BO sung 0,2ml dich chiét enzym va 0,1ml dung dich
O-dianisidine. Dat hon hop phan tng vé nhiét do 28 - 30°C va sau
dé dat cuvet vao may do quang phd do ODusonm. Sau d6, b6 sung
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0,2ml H20:2 0,2M va dao nhe. Ngay sau d6 dung dong ho bam giay
bat dau ghi lai gia tri ODasonm, ctr 30 gidy ghi lai mot 1an, thuc hién
trong 3 phut. Néu sy gia tang gid tri OD qud nhanh thi cin pha loing
dich chiét. Bat dau pha tuyén tinh (gitta ODsonm va thoi gian), doc
su thay ddi do hap thu trong 1 phut. Biéu dién hoat dd enzym la ty
1é gia tang d¢ hap thu/phat/mg protein hodc mo thuc vat. Cuvet
Blank stt dung nudc.
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CHUONG 11

CAC NGHIEN cUU
VE CHAT LUONG SAN PHAM

11.1. Xac dinh ham lugng nito tong s

Nito tong s6 bao gom nito ctia protein va nito phi protein
(nito phi protein bao gdm cac loai mudi khoang, cac loai axit
amin...).

* Thiét bi va vat liéu:
B0 cong pha mau, bd chung cat ctia may cat dam, ta hat, b

chung mau, chay c6i si, can, buret chuan do, binh hinh nén, géng
tay. Cac loai hoa chat K2SOs, Se, H2S04 98%, H202, HCl.

D6i v6i cdc mau khd thuwong phai sdy kho dén khéi luong
khong d6i va nghién nho. Mbi loai vt liéu khac nhau dwoc lam
theo quy trinh cu thé sau:

11.1.1. Phwong phap Kjeldahl xac dinh protein trong hat ngii coc

* Nguyén tac thi nghiém: luong protein trong mot s6 ngii coc
say 0 105°C ¢6 khoang nhu sau: lac 22%, dau twong 40%, lGa mi
15,4%, ngd 10,2%, yén mach 12,7%.

* Cach tién hanh:

1. Dem nghién mau roi ray 18y hat duong kinh 2mm va sdy &
105°C cho dén khi khoi lwong 6n dinh. Can chinh xac 1ay 2g

mau cho moi dng nung.
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11.1.2.

. Hoéa chat cho thém vao mdi 6ng nung: 7g K2SOs + 5mg bot

Se + 12ml H2S04 96% + 5ml H202 35%.

. Nung mau: tai 420°C trong 20 phtt hogc 370°C trong 60 phtt.
. Lam mat: ha nhiét 6ng nung vé 50 - 60°C.

. Chung cat theo chuong trinh dat: 50ml H20, 50ml NaOH,

thoi gian chung = 3 phut, luong hoi chung Steam = 100%.

. Chuan do san pham thu duoc: cong dung dich chi thi (10

giot) va chuan d¢ véi dung dich HC1 0,2 N. (Iml HC1 0,2 N
~2,803mg N-NHa).

Phuong phéap Kjeldahl xac dinh protein trong 14, than, ré

* Nguyén tac thi nghiém: ham lwong protein trong loai mau

nay thuong trong khoang 3,6 dén 22,4%.
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* Cach tién hanh:

1. Mau duoc nghién va tron déu, d6 vao mdi binh nung 1 gam mau.

2. Thém hod chat vao mdi binh nung: 3,5g¢ K2SOs + 3,5mg bot
Se + 12ml axit H2504 96%, sau d6 1ic déu.

3. Nung mau: theo chwong trinh nhiét d6 150°C trong 30 phut,
sau d6 420°C trong 60 phut.

4. Lam mat dng nung vé 50 - 60°C.

5. Chung cat: ddt 6ng thu san pham hinh tam giac da chua
25ml axit boric vao ding vi tri, 1an lwot dua cdc 6ng mau da
nung vao chung theo chuwong trinh H:0 = 50ml,
NaOH = 50ml (nong dd 35%).

6. Chuan d¢: chuan d6é amoni diém cudi téi pH = 4,7 véi dung

dich HCI 0.1N.



11.2. Xac dinh ham lugng lipit tong sb

Lipit la mot hop chat hitu co trong t€ bao song, khong hoa tan
duwoc trong nudc nhung tan dugc trong cac dung modi hitu co.
Lipit 1a ngudn ndng luong cho co thé va ¢6 ham luong cao & mot
s0 loai hat nhu dau tuong, lac, ving...

* Thiét bi va vat liéu: can, ta lanh, may ly tam, ta sy,
eppendorf, dung dich petrolium ether, mau.

* Cach tién hanh:

Mau hat dugc say kho, boc vo va nghién min. Can 0,5g mau
cho vao cac 6ng eppendorf, mdi mau duoc nhic lai 3 1an. Cho 1,5ml
petrolium ether vao mdi dng eppendorf, lac déu dé lanh 4°C trong
vong 24 gio, dem ly tam 12000 vong/phtt trong 20 phut, chat bo
dich va lap lai thi nghiém 3 lan. Mau sau cung duoc say kho trong
eppendorf & 70°C dén khéi lwong khong ddi rdi can mau.

Ham lwong lipit degc tinh theo cong thikc:

A-B

Ham lwong lipit (%) = x 100%

A - khéi lwong mau ban dau

B - khdi lwong mau sau khi loai lipit.

11.3. Xac dinh ham lugng dudng khir bang phuong phap vi phan tich
(theo Pham Thi Tran Chau)

*Nguyén tac thi nghiém:

Trong moéi truong kiém, duong kha kaliferixianua thanh
kaliferoxianua. V4i su ¢6 mat ctuia gelatin, kaliferoxianua két hop
véi sét sunfat axit tao thanh phtic chat xanh bén.

* Thiét bi va vat liéu:

- Dich chiét tir thAn mam ngo: can 1g mau, nghién ki trong
10ml nwdc cat, ly tam 7.000 vong/15 phut. Thu dich trong phia trén
dé phan tich.
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- Dung dich kaliferixianua: hoa tan 1,65g KsFe(CN)s va 10g
Na2COs trong 1000ml nuwde cat. Bao quan trong lo thuy tinh mau nau.

- Dung dich sit sunfat axit: hoa tan 1g Fex(SOu)s trong 10ml
H:SO: dic. D6 tr tir dung dich vao nwéc cat c6 sdn trong binh
dinh murc, pha loang dén mtrc 1000ml.

- Gelatin 10%: can 10g gelatin v6i 100ml nuwdc cat, d€ 1én may
gia nhiét 6 nhiét d6 50°C dé€ hoa tan gelatin.

- Dung dich st sunfat axit gelatin: tron 1an dung dich sit
sunfat axit véi gelatin 10% theo ty 1& 20:1. Hon hop chi sit dung
trong ngay.

- Cdi chay s, cdc thay tinh, binh dinh mttc, pipet...
- May ly tam
- Mdy gia nhiét

- May quang phd tt ngoai kha kién UV-vis 2450(Shimadzu,
Nhat Ban),...

* Cach tién hanh:
- Cho vao 6ng nghiém 2ml dich chiét duwong va 2ml dung dich
kaliferixianua khuay déu, dun soi trong 15 phut, vira dun vira khudy.

- Sau d6 d& ngudi, thém vao dng 4ml dung dich sat sunfat axit
gelatin, khuay déu, dan nuéc dén mirc 20ml.

- Po cuong d6 mau dung dich trén may so mau ODsssnm.

- Ham lwong duwong khir trong dung dich duong suy ra tir
duong chuan glucoz.

* Cach dung duong chuan glucoz:

- Lay 5 ong nghiém danh so tht tw tir 1 dén 5, cho vao ting
ong khoi luong duong twong tng: 20, 40, 60, 80, 100mg trong 2ml
dung dich.

- Sau d¢ tién hanh twong tu nhu dng thi nghiém, so mau, xac
dmh ODsssnm.
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- Dung d6 thi chuan
- Két qua d6 thi chuan:

Bang néng d6 glucoz va gia tri ODsgsnm

Néng dé (ug/ml) oD
20 0,98
40 1,03
60 1,04
80 1,11
100 1,13

y=0.001x + 0.944

R*=0.957
1.16 A

1.14 ~
1.12 ~
1.1 A
1.08 1
1.06 A ¢ OD

1.04 4 . .4 Linear (OD)
1.02 +

0.98 1
0.96 T T )

0 50 100 150

- Phuong trinh duwong chuan:

Y = 0,001.X + 0,944 (R2 = 0,957)

Trong do: X - ndng do glucoz (ug/ml), Y - gia tri OD tuwong ting

11.4. Xac dinh ham lugng tinh bot
*Nguyeén tac thi nghiém:

Duéi tac dung cua axit, thuy phan hoan toan tinh bot thanh
duong glucoz. Pinh luong duong khir d€ suy ra ham lwong tinh
bot co trong nguyén liéu.
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* Thiét bi va vat liéu:
- Thiét bi: cdc thuy tinh, binh cal(@%fllfg@gl)ﬁ tnhy  WH>O
giay loc.

Vat liéu: hat laa, hat ngo, khoai tay, kh%e@ aﬁgi .. HCl1 25%, I» 18’ 2
0,IN, NaOH 10%, gidy quy.

* Cach tién hanh:

Cach chudn bi dich chiét tinh bdt: can 2g nguyén liéu, nghlen o
nho, tron déu, chuyén sang cdc. Cho vao coc 10011}1’1@0@@&]}111}761’1 d F
khuay déu trong khoang tir 45 dén 60 phat, sau dé loc tinh bot
bang phéu c6 gidy loc. Trang lai coc va riza tinh bot nhiéu 1an bang
nudc cat dé loai bo toan bd duong khoi tinh bot.

- Chuyén phéu loc chta tinh bt sang binh cau (loai 250ml),
dung dtia thuy tinh nho choc thing gidy loc, don tinh bt xudng
binh cdu bang nudc cat (khoang 80-100ml).

- Sau d6 bd sung 125ml HCl 25% vao binh cau, 1ap hé thong
sinh han, dat binh cau vao noi cach thuy soi, dun trong khoang 2,5
- 3 gio, thinh thoang lac binh.

- Két thac thoi gian thuy phan tinh bot, lam ngudi binh, trung
hoa dung dich thuly phan bang NaOH 10%, dung giay quy thit sao
cho dung dich thtuy phan khong thira kiém.

- Thém 1-2 giot HCl 25% d€ dung dich thuy phan dwoc trung
hoa, c6 moi truong axit yéu. Chuyén toan by dung dich sang binh
dinh mutc (loai 250ml), dung nudc cat dan dén mic cta binh.
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Khudy déu, loc dung dich, duwgc dich loc trong sudt dung dé€ dinh
lwong duong khtt (glucoz, mantoz,...) (st dung phuwong phap vi
phan tich).

- Sau khi xac dinh dwgc khoi lwong duong glucoz c6 trong
dung dich phan tich (mg), tinh ham luong tinh bot (%) c6 trong
nguyeén liéu theo cong thirc:

Trong do:
X (%): ham lwong tinh bot
a: s6 mg glucoz
Vi: s6ml dung dich thuty phan (250ml)
0,9: hé s chuyén d6i lwgng glucoz sang tinh bot
V2: s0ml dung dich dem phan tich
g: s0 mg nguyén liéu dem phan tich

11.5. Xdc dinh ham lugng nitrat trong rau bang phuong phap
quang pho (theo Tanaka va cong su, 1982 dugc cai tién boi

Gaya U.l. va cong su, 2006) X (%) —

Nong dd cao cua nito trong dat c6 thé lam cho nong do cua
nitrat trong rau an cao va mttc d¢ gay doc cua nitrit ¢ thé sé duoc
tao ra boi hoat ddng ctia vi khuan trong da day cua nguoi st dung
rau do. Nitrat chita trong rau la nguyén nhan quan trong gay nén
nhiéu loai bénh ¢ con nguoi ddc biét d6i voi tré em. D61 voi ki
thuat thuy canh, viéc kiém soat ham lwgng nitrat trong san pham
la ¢6 y nghia, dudi day la tiéu chudn ham lwgng nitrat cho phép
trong mot sO loai rau qua theo tiéu chuan cta TO chirc Y t& Thée'
gioi WHO (mg/kg san phdm):
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Loai cay Ham lwgng NO; Loai cay Ham lwgng NO;

Dwa héu 60 Hanh tay 80

Duwa b& 90 Ca chua 150

Ot ngot 200 Dwa chuét 150

Mang tay 200 Khoai tay 250

Pau qua 200 Ca rét 250

Ngb rau 300 Hanh & 400

Cai bap 500 Bau bi 400

Su hao 500 Catim 400

Sulo 500 Xa lach 1500

(nguon : http://www.rauhoaquavietnam.vn )

* Nguyen tac thi nghiém: dwa trén sy nito hoa cua phenol véi
nitrat va tao thanh nén mudi natri twong tng. Qua trinh dién ra
nhu sau:

NO; + H,S0; — HSO; + HNO;
HNO; + H,SO; — NO," + 0SO;H + H,0 .........

NO,
NaOH
NO, NO,

Do 1 mol natri nitrophenoxit dwgc tao ra ttt 1 mol nitrat-nito.
Boi vi natri nitrophenoxit hap thu anh sang tir ngoai nén tir d6 xac
dinh dwoc nitrat.

* Thiét bi va vat liéu:

- Hé thong quang pho tr ngoai kha kién, may 14c gia nhiét,
coc thuy tinh 250ml, binh dinh mtkc, cdi chay st, phéu chiét, pipet. ..
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- Hba chat: nuwdc cat, Ag2SOs 5%, H2504 98%, phenol 5%,
Na2COs 10%, NaOH 4%, toluen...

* Cach tién hanh:

- Mau rau thu dugc mang nghién nhé bang cdi chay st thanh
dang dong nhat. Ldy 10g ctia hon hop vira nghién dwoc cho vao
coc thuy tinh loai 250ml, cho vao c6c d6 70ml nudc cat va 2,5ml
NaOH 4%. Pun néng ¢ 85°C trong 25 phtit bang may lac gia nhiét.

- Hon hop thu dwgc dem loc qua gidy loc vao binh dinh mtc
loai 100ml.

- Lay 4ml cho vao 6ng nghiém, lam mat béng cach u vao da.
B6 sung 1ml dung dich Ag2SOs 5% sau khi da bd sung 7ml H2SOx4
98% va 0,1ml dung dich phenol 5%. D& yén hén hop trong khoang
20 phut (thi thoang lac nhe).

- Sau d6 chiét hdon hop qua phéu tdi thé tich 50ml béng cach
stt dung toluen, qud trinh dugc lic bang may lac trong 5-10 pht.

- B6 pha hoa tan trong nuwdc phia dudi, pha chita chat httu co
phia trén duoc rira hai lan béng 10ml nudc cat, rira dwoc thuc hién
bang cach lac trong 2 phut va sau mdi 1an lac ta loai bé pha nudc.

- Pha hitu co duoc chiét lai mot 1an nira béng cach 14c trong 1
phut véi 10ml dung dich Na2COs 10% va sau d6 thu dich vao 6ng
nghiém. Do d¢ hap thu OD 6 budc séng 407nm. Do 1dy 4ml ctia
100ml dich chiét dem phan tich nén luong nitrat trong rau duoc
tinh theo cong thitc sau:

C.100
nitrat /g) = ————
(ng/e) W4

Trong d6: C: ndng d¢ nitrat (ug/ml) duoc suy ra tir phuong
trinh duong chuan (xem hinh dwdi)

We: khoi luwong dich nghién duoc sit dung (g).

177



0.45 -
0.4 4
y = 0.0255x
0.35 -
0.3
0.25 -

0.2 ~

Absorbance

0.15

0. 5

0.05 -

0 1 1 1 1
0 5 10 15 20

Nitrate pgml-1
D6 thj dworng chuan nitrat
Phuong trinh duong chuan: Y = 0,0255X
Trong do:
Y - gid tri OD tuong Gng v6i ndng do X (ug/ml)
X —ndng do nitrat (pg/ml)
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CHUONG 12

PHAN TiCH THONG KE DU LIEU THUC NGHIEM
BANG CHUONG TRINH EXCEL

12.1. Gié6i thiéu chung vé phuong phap khao sit miu va phan
mém Excel

12.1.1. Phuong phap khao sat mau

Dbé danh gia mot déc trung sinh hoc nao d6 ctia mét quan the,
chung ta sé gap kho khan tham chi 1a khong thé khao sat hét tat ca
cac ca thé ctia quan thé do, vi nhu vay rat ton kém veé thoi gian va
cong strc. Thay vao dé, chting ta thu thap mau tir quan thé, sau d6
stt dung cong cu thong ké dé khao sat trén mau thu dwoc dé tir d6
dua ra két luan cho tong thé.

Tong thé (population) la toan bo d6i twong ma ta can nghién
ctru, sO phan tw cta tong thé goi la dung lwpng tong thé' (ky hiéu la
N), dung lwgng tong thé la mot sd vo han. Cac dac trung cua tong
thé: F(x): luat phan phoi xac suat cua dac tinh sinh hoc X, u: trung
binh cua tong thé, o: do léch chudn cua tong thé, N: kich thudc
tong thé.

Mau (Sample) 1a mot bd phan cta tong thé, trén dé nguoi ta
tién hanh di€u tra, do dém va thu thap tai liéu. SO phan ti ctaa
mau goi 1a dung lwgng miu (ky hiéu la n), dung lwong mau la mot
sO hitu han. Cac dac trung cua mauX: trung binh mau, s: d6 1éch
chuadn mau, n: kich thwdc mau. Céc thi nghiém tiénh hanh trén
mau. Két qua thu dugc qua xtt ly théng ké trén mau duoc st dung
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dé€ suy doan cho tong thé. Do mau c6 kich thuwdc hitu han (n rat
nho so v6i N) vi thé nhitng két ludn vé mau suy ra cho tong thé sé
co sai s0, sai sO nay dwgc goi la sai s6 do chon mau.

12.1.2. Phan tich théng ké biang Microsoft Excel va thong ké mé ta

Excel la mot chwong trinh bang tinh thudc by Office cua
Microsoft, cho phép xtr li thong ké kha hiéu qua di liéu thong qua
phan Add-in 1a Data analysis. Cach cai dat phan Add-in nay trong
Excel 2010 nhu sau: File >Options > Add-ins > Analysis ToolPak >
Go > OK. Sau khi cai ddt xong, trong menu Data sé c6 Data
analysis:

ool crasoft Bxc [ 0

Formulas | Data | Review  View o @ o & s
= (Bl connections 4| P L? & Clea E] mm = 2 ) L InE \‘Agj gj 8= show Detfl | HH5 Data Analysis
il . 2l j S E== - | =el J') Eé“) i = e L

Z| sort D

Refresh Fiter Textto  Remove ata  Consolidate Whatlf | Group Ungroup Subtotal
Allr = 7 Advanced | Columns Duplicates Validation = Analysis * L2 -

Connections Sort & Filter Data Toals Qutline " Analysis
-

= F G H I 1 K L M N 3] P a R 5

Nhiing tinh ndng phan tich thong ké ctia chuong trinh bang
tinh Excel duwoc tom tat trong hinh 1.

Cac ddc trung cua mau: dai luwgng trung binh, phwong sai
mau, d¢ léch chudn mau, hé sd bién dong...

n
X.
_ . T XXX L AX ZI: '
- bBai luong trung binh cong: X= =

n n

xi: s0 1an nhic lai cia mau, n: kich thudc maiu, trung binh
cong la moét tham so tiéu biéu cho mot dac tinh, 1a xu hudng tap
trung cua so liéu. Trong Excel, dai luong nay duoc tinh theo cong
thiec:

=AVERAGE (mién d liéu)
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D liéu co
phan phéi
chuan ‘

Twong quan Pearson

Kiém dinh sy twong quan

D@ ligu cé
phan phoi

khong chuan

Xem xét sy anh hugng ciia moét yéu t6 dén cac
yéu to khac

Twong quan Spearman ‘

Kiém dinh
sir lién hé
gitra hai
tap hop

I 2

Hoi qui tuyén tinh ‘

Tinh gia tri TB va
khoang tin cay 95%

Dir liéu do lwong

D@ ligu co
== Chon kiém dinh phan phdi
chuan

Céc bién lién he

Kiém dinh Student cho cac bién sé

Cac bién doc lap

theo cap

Kiém dinh Student cho cac bién sé

khéng theo cidp

Kiém dinh
sw khac
biét gitra

hai tap
hop

D@ ligu c6 phan phdi khéng chudn ‘ S ———— ‘
‘ iem dinl ann-Whitney

Biéu dé thanh
> 2tap hop ‘

Phan loai di¥ ligu

Phan tich ANOVA ‘

So sanh tan sb quan sat véi Ii thuyét

Dir ligu tan suat —} Kiém dinh 2 ‘

Kiém dinh sy khac nhau giira cac
Chon kiém dinh tan suét ‘

Kiém dinh sy twong quan gitra
cac nhém tan suét ‘
‘ Kiém dinh sw twong quan 2

Kiém dinh 2 ‘

Hinh 12.1. Biéu d6 lwa chon loai kiém dinh théng ké thich hop trong Excel
(theo Neil Millar). Phan t6 dam thé hién Excel khong cé chirc niang nay.

> (x;x)’
- Phuong sai mau: s*=--.
n
d6i véi mau nhé (n<30) thi cong thikc tinh phuwong sai:

n

2’

=
(n-1)

Phurong sai mau la tham s& déc trung tiéu biéu nhat cho tinh

chat phan tan cd s6 liéu. Trong Excel, dai lwgng nay duoc tinh

theo cong thtrc:
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=VAR (mién di liéu)

- D§ léch chuan ctia mau: s=v/s>, do léch chuén biéu thi mc
dd phan tan tuyét doi (mwc dd bién do6i tuyét doi) ctia cac gia tri
khac nhau ctia mét ddc tinh sinh hoc. D6 1éch chuan cang 16n, muc
dd bién ddng cua déc tinh cang cao. Phuong sai mau va do léch
chuan mau cé cuing tht nguyén dai luwong trung binh cong. Trong
Excel, dai lvong nay duoc tinh theo cong thtc:

—STDEV (mién dit liéu)

- Hé s8 biéh dong: CV==.100
X

Khi so sanh hai mau cé phuong sai khac nhau vé tht nguyén,
Pearson dwa ra khai niém vé hé s6 bién dong. Hé s6 bién dong diac
trung cho d¢ chinh xac ctia tiing phwong phap thi nghiém.

12.1.2.1. Cdc budc thuc hi¢n thong ké mo ta trong Excel

Data analysis > Descriptive Statistics, khai bao:

- Input range: mién d liéu (k€ ca nhan).

- Grouped by: nhom dit liéu.

- Labels in first row: danh dau V vao 6 nay néu cé nhan ¢ dau.
- Confidence level for mean: 95% (d0 tin cay 95%).

- K-th largest: 1 (1 s6 16n nhat, 2 s6 16n nhi).

- K-th smallest: 1 (1 s6 nhé nhét, 2 s6 nho nhi).

- Output range: mién ra.

- Summary Statistics: danh dau ¥ néu muon hién thi cac tham
sO thong ké co ban.

Vi du 1: Nghién ctru sy bién d6i ctia ham lwgng diép luc tong
s0 (don vi: SPAD) va ham luong prolin ¢ giong ca chua Gandeera
trong diéu kién han cho dix liéu nhu hinh 12.2.
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File | Home Insert Page Layout Formulas

@A s

A2 - f

[ & B |
1 Gifing ca chua Gandeera trong digu kién han 4 ngay

2 Dicp Ic (SP Prolin (ug’g) |

Data Review View

D | E F

Text Sources Con ans Al Edit Lin 47 Advanced
Get External Data | _Connections | Sort & Filter

M.ir;l'.1 hoa.xlsx - Microsoft E;

-

5 E 424 4_[]335 Descriptive Statistics -
4] 457 4.0312 Input
5 436 4.0448) InputRange: s [m
il ______ ans 40448} Grouped By: @ Columns
7 () Rows
8 | [¥] Labels in first row
=
10 Output options
11 | @) Qutput Range: $Bs7 £
12 () New Worksheet Ply:
13 () New Workbook
4 [¥] summary statistics
15 |¥| Confidence Level for Mean: 95 Yo
16 | [¥] kth Largest: 1
17 [¥] Kth Smallest: 1
18 |
19 |
20 - —t
Hinh 12.2. Cac bwéc thye hién théng ké mé ta trong Excel
Két qua thu duoc nhu sau:
Diép luc (SPAD) Prolin (ug/g)
Mean 43.4 | Mean 4.0397
Standard Error 0.8455767 | Standard Error 0.003255
Median 43 | Median 4.0414
Mode #N/A | Mode 4.0448
Standard Deviation 1.69115345 | Standard Deviation 0.006511
Sample Variance 2.86 | Sample Variance 4.24E-05
Kurtosis 0.3752506 | Kurtosis -1.28926
Skewness 1.07511344 | Skewness -0.85456
Range 3.8 | Range 0.0136
Minimum 41.9 | Minimum 4.0312
Maximum 45.7 | Maximum 4.0448
Sum 173.6 | Sum 16.1588
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Count 4 | Count 4
Largest (1) 45.7 | Largest (1) 4.0448
Smallest (1) 41.9 | Smallest (1) 4.0312
Confidence Level Confidence Level

(95.0%) 2.6910025 | (95.0%) 0.01036

12.1.2.2. Phén tich két qua

- Mean: gia tri trung binh ctuia day so.

- Standard error: sai s6 chuan.

- Median: gia tri diém gitta ctia day so.

- Mode: gia tri xuat hién nhi€u nhat trén mau.

- Phuong sai mau hay d¢ léch chuan mau (da hiéu chinh): d6
phén tan cua sd liéu quanh gia tri trung binh, néu cac gia tri nay
cang nho ching to s6 liéu cang tap trung.

- Kurtosis: danh gia duong méat d6 phan phoi cta day so liéu
c6 nhon hon hay tu hon duong mat do chuan tic. Néu trong
khoang ttr -2 dén 2 thi c6 thé coi s6 liéu xap xi chuan.

- Skewness: danh gia duong phan phoi léch trai hay léch phai.
Neéu trong khoang tir -2 dén 2 thi c6 thé coi s6 liéu can d6i gan nhuw
s6 liéu trong phan phdi chudn tac.

- Confidence Level: dugc hiéu la ntra d¢ dai khoang tin cay.

12.2. So sanh hai gia tri trung binh

Trong cac nghién ctu vé sinh ly cua thyc vat, di liéu thu
duoc phan 16n la di liéu dinh luwong, phan con lai la di liéu dinh
tinh (vi du nhu dém s6 hat nay mam, dém mot tinh trang nao dé
trong quan thé...). Va dai luong ddc trung nhat cho dit liéu dinh
lwong chinh 14 dai lwong trung binh mau, phuong sai mau, sai sd
chudn, khi can so sanh hai hay nhiéu gia tri trung binh, chung ta
c6 thé st dung tiéu chuan t-Student, LSD, phan tich ANOVA...
nhung d6i véi dit liéu dinh tinh, ching ta khong thé st dung
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nhing tiéu chuan nay dé danh gia ma phai dung tiéu chuan Khi
binh phiong (y?). D1 v6i phan mém Excel, viéc so sanh dit liéu
dinh tinh khong dwgc thuén tién, do vay van dé nay chung to6i sé
dé cap trong tai liéu khac. Con van dé€ so sanh gia tri trung binh
duoc ching t6i tdp chung phéan tich ca vé mat li thuyét toan thong
ké cing nhu ting dung Excel d€ giai quyét.

Gia st thi nghiém c6 hai cong thitc va theo doi mot chi tiéu
dinh lwgng (ddc trung sinh hoc) X nao d6, nhu chiéu cao cay laa
thu hoach cta hai giong lta khac nhau, ham luwong axit amin
prolin tich Ity trong 1 dau twong gitta hai cong thitc gay han khac
nhau... D€ danh gia sy khéac biét gitta hai quan thé (s6 ca thé trong
mdi cong thitc thiec nghiém), dwa vao mau duoc rat ra tir hai tong
thé d6 c6 kich thuwdc mau lan luot ni va n2 qua d6 woc lugng dé
danh gia cho tong thé. Cudi cung két luan pu va pz cd khac nhau ¢
muttc y nghia o hay khong?

- B6i v6i mau 16n thuong st dung tiéu chuan u cua phan
phdi chuan.

- D&i véi mau nho (it nhat mot trong hai kich thudc mau < 30)
thuong st dung tiéu chuan t cua phan phoi Student.

12.2. 1. So sanh hai s6 trung binh mau 16n, doc 1ap (n > 30)

* Phuong phdp so sanh: Trong nghién cttu cac dac trung sinh
ly ctia thuc vat, thuong cac chi tiéu sinh ly nhw chiéu dai than
mAm, chiéu dai ré mam, dién tich 14, khoi lugng tuoi, kho caa than
mAm va ré mam, ham legng diép luc, cac gia tri huynh quang
diép luc, s6 qua/cay, dién tich 14... thuong la mau 16n.

Néu kich thudce ctia hai mau ni va n2 déu 16n hon 30 (t6t nhat

la n1, n2 16n hon 100), thi theo luat sd 16n, phan phdi xac xuat cta
2
- N 2 A Ao A? - (¢ « A o« A? . M
X xap xi phan phoi chuan x ~ N(u,,—). Viéc kiém dinh sy bang
n

nhau cta dai lwong trung binh dwoc thuc hién bé“mg tiéu chuan U
cua phan phoi chuan:
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- bt gia thuyét Ho: 1= p2 (hay pu- pz = 0), d6i thiét: Hi: pu#pe

- Tinh U thyc nghiém (Uw) ctia phan phoi chuan véi mac y
nghia a, thay 612 ~ Slz,Gg ~ S§ :

U = |X1'X2|

tn Sz Sz
(=---%)

n] n2

- Tra bang U li thuyét & mtc y nghia «, ki hiéu Ua (tra bang

N

+Néu |U,,
trung binh khac nhau khong cé y nghia thong k&, hay hai mau d6

1 x?
theo ham q):L I e 2dx)

<U, = chap nhéan gia thuyét Ho nghia la hai gia tri

duoc rat ra tir mot tong thé.

+ Néu|U,|>U, > bac bo gia thuyét Ho nghia la hai gié tri
trung binh khac nhau cd y nghia thong ké, hay hai mau d6 duoc
rat ra tir hai tong thé khac nhau.

* Cdch tién hanh trong Excel 2010: Khi so sanh hai gia tri
trung binh cta hai mau 16n, nguoi ta thuong dung ham Z-test
thay cho ham U.

- Nhap gia tri theo hang hodc cot

- Tinh phuong sai mau 1, 2 theo cong thitc: =VAR (mién dt liéu)
- Data analysis = z-test: Two Sample For Means = khai bao
+ Variable 1 range: vung dit liéu cua dac trung 1 (gdm ca nhan)
+ Variable 2 range: vung di liéu cua ddc trung 2 (g0m ca nhan)
+ Hypothesized Mean Diffirence: ghi 0 (gia thuyét Ho: ul=u2)
+ Variable 1 variance (known): nhap gia tri phwong sai mau 1
+ Variable 2 variance (known): nhap gia tri phwwong sai mau 2

+ Output: vung két qua.
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* Vi dy: So sanh chiéu dai than mam (mm) cua hai giong dau

twong DT84 va VX93 sau 3 ngay, dit liéu cho ¢ bang 12.1.

Bang 12.1. Chiéu dai than cuta giéng dau twong DT84 va VX93 sau 3 ngay

DT84 VX93
2.7 3.2 3.5 23 2.6 2.9
3.7 3.3 3.3 25 3.0 3.0
3.6 3.0 3.6 2.6 25 3.0
3.6 29 3.2 24 23 2.9
3.5 2.8 3.2 23 25 29
34 3.6 3.6 27 27 3.0
3.1 3.5 3.6 25 21 2.8
3.3 3.2 3.3 3.0 2.7 2.9
3.7 3.3 3.2 2.8 2.6 3.0
2.8 3.1 3.5 2.7 2.9 23
29 29 3.5 2.5 3.0 2.7

Nhap s0 liéu vao bang tinh Excel theo cft

Tinh phuong sai mau cua ting cot dit liéu trong Excel theo
1énh: =VAR (mién dir liéu)

Data analysis = z-test: Two Sample For Means = khai bao
bao gom ca nhan. (trong d6 Hypothesized Mean Difference: 0, cd

nghia la kiém dinh gia thuyét Ho: p1= p2 (hay pi- pz = 0))
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File: Home Insert Page Layout Formulas Data Review Wiew

\l Sort Filter

Existing :
Text 5 Connections - 47 Advanced | columns Dt
Get External Data | Connections | Sort & Filter
A2 - Fe

[ 4] A B | c | b | E F = [
2 D8 Vx93 S(DT84) S(Vx93)
3| 3.25 26 0.082102 0.067575758
4| 3.3} 3
5 | 3l 2.5

! s

[ T — = e T Samle o Moo -

7 2.8: A = =
] L] - -

EER 3.6 27 Variable 1 Range: A s2:50535)
9 3.5 2.1 :

E 3.25 2.7 Variable 2 Range: | $B$2:6B835 Cancel
11 3.33 2.6 Hypothesized Mean Difference: i} telp
12 2.1} 2.9

it Variable 1 Variance (known): 0.082
13 2.9 3 —

14 2.7 23 Variable 2 Variance (known): 0.067

il { i
15 3.7 25 || [#]Labes
16 3.6 2.6

== Alpha: 0,05
17 3.6 2.4
18 3.5, 2.3 Output options =
19 3.4E 2.7 @ OQutput Range: |$ES7 £}

20 3.1} 2.5 () New Worksheet Ply:
21 | 3.35 3 () New Workbook
22 3.7 2.8

23} 2.8 3

Hinh 12.3. So sanh hai sé trung binh mau I&n bing Excel 2010

- Két qua
z-Test: Two Sample for Means
DT84 VX93

Mean 3.290909 2.68484848
Known Variance 0.082 0.067
Observations 33 33
Hypothesized Mean Difference 0

z 9.019447

P(Z<=z) one-tail 0

z Critical one-tail 1.644854

P(Z<=z) two-tail 0

z Critical two-tail 1.959964

A 2

- Phan tich: tir bang trén ta thdy gid tri tuyét doi cua z (=9,01) >
z Critical two-tail (=1,95) = Bac bé Ho chdp nhan Hi ¢6 nghia la
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chiéu dai than mam caa hai giong DT84 va VX93 khac nhau c6 y
nghia thong ké voi miee y nghia a=0,05.

12.2.2. So sanh hai s6 trung binh mau nhé, doc 14p (n1 hoic/ va n2 < 30)

* Phuong phdp so sanh: Thong thuong cac ddc trung trong sinh
ly thuc vat la cac chi tiéu hoa sinh nhu ham luwong prolin, ham
luong protein, duwong khir... thwong duoc tién hanh thi nghiém véi
kich thuwdc mau nho (<30) nén khong dung phuong sai mau dé wée
luong cho phuong sai tong thé, xay ra hai treong hop hodc phuong
sai hai mau bang nhau hodc phurong sai hai mau khac nhau.

Bai toan phu:

Kiém dinh gia thiét v& sy bang nhau cla hai phwong sai mau bang kiém dinh
Fisher, sau d6 kiém dinh sy bdng nhau cta hai gia tri trung binh mau theo tirng
trwdng hop.

* 3 2 2 2 2
- Goi 2 phwong sai ctia hai mau lan lwot la: S, S, gid st S; > S,

o, o
- Dat gia thuyét Ho: 01= 0, hay —-=—-=1, déi thuyét H: 01= 02
6, O,
2
. PN — Sl
- Tinh F thyc nghiém (Fu): F,=—-
SZ

-Tra béng F(py df1, df2) (V("Yi df1 = n1-1, dfz = n2-1)

+ Néu Fi, < Fy > chép nhan gia thuyét Ho nghia Ia hai phwong sai khac nhau
khéng co y nghia thdng ké (1).

+ Néu Fi, = Fy> bac bd gia thuyét Ho nghia Ia hai phwong sai khac nhau cé y
nghia théng ké (2).

- Cach giai bai toan phu trong Excel, bai toan nay dwoc kiém dinh bang tiéu
chuén FTEST.

+ Nhap di¥ liéu vao bang tinh

+ Tinh gia tri trung binh va phwong sai mau theo céng thirc muc 1

+ Tinh bién sai d = X, - X, , néud # 0 thi sang budc tiép theo

+ Dung chudt chon Formulas = goi ham fx (ho&c nhap chuét vao Insert Function)
- chon muc Or select a category: Statiscal, chon Select a function: FTEST

+ Khai bao di liéu (chu y: khéng nhap nhan)

+ Két qua: so sanh gia tri p tinh dwoc véi 0,05, néu p > 0,05 thi chdp nhan
phwong sai hai mau bang nhau, néu p < 0,05 thi phwong sai hai mau khac nhau.

189



*“* V6i trieomg hop (1): phwong sai ctia hai mdu bing nhau, viéc so
sénh gitta hai mau theo tiéu chuan t ciia phan phdi Student:

- bit gia thuyét Ho: pi= 2 (hay pu- pz = 0), doi thiét: Hi: pu#pe

- Tinh t thyc nghiém (twm) cta phan phoi Student véi mtc y
nghia o, v6i s; =s; =s’
t = |X1 : X2|

tn
2 2
S S

(42

nl n2
- Tra bang t li thuyét ¢ mutc y nghia a va bac ty do
df = ni+tn2-2. Ki hiéu tdn
+N&u |t, | <t > chap nhan gia thuyét Ho nghia I hai gia
tri trung binh khac nhau khéng c6 y nghia thdng ké, hay hai mau
dé duoc rat ra t mot tong theé.
+Néu [t,| = t,q > bécbo gia thuyét Ho nghia la hai gié trj

trung binh khac nhau c6 y nghia thdng ké, hay hai mau d6 dugc
rut ra tr hai tong thé khac nhau.

** V6i truweong hop (2): phwong sai ctia hai mau khdc nhau, viéc so
sanh gifta hai mau theo tiéu chuan t ctia phan phdi Student:

- bt gia thuyét Ho: w1 = 2 (hay pu- pz2 = 0), doi thiét: Hi: pu#pe

- Tinh t thuc nghiém (tm) ctia phan phoi Student véi mtc y
nghia a.

¢ |X1 'X2|

m o 2 2
(42

n, n,

- Tra bang t 1i thuyét ¢ mirc y nghia a dwoc tinh theo cong thirc:

2 2
(0,df1) (@df2)
= n, 1,

o 2 2
S8
n, n,
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+Néu |t, | <t, = chdp nhan gia thuyét Ho nghfa 1a hai gi trj
trung binh khéac nhau khong cé y nghia thong ké, hay hai mau d6
duoc rat ra tir mot tong thé.
t

trung binh khac nhau c6 y nghia théng ké, hay hai mau d6 dugc
rut ra tir hai tong thé khac nhau.

+ Néu

2 tz - bac bo gia thuyét Ho nghia 1a hai gia tri

tn

* Cdch thyc hién trong Excel 2010:

- Kiém dinh phuong sai hai mau bang FTEST.

- Kiém dinh gia thuyét vé gia tri trung binh hai mau.

+ Truong hop phuong sai hai mau bang nhau ta st dung ham

t-Test: Two Sample Assuming Equal Variences trong Data analysis
dé kiém dinh gia thuyét vé gia tri trung binh hai mau.

+ Truong hop phuwong sai hai mau khéc nhau ta st dung ham
t-Test: Two Sample Assuming Unequal Variences trong Data
analysis d€ kiém dinh gia thuyét vé gia tri trung binh hai mau.

* Vi du: So sanh ham luong prolin (ug/g) trong 1a ca chua
Gandeera ¢ hai cong thirc: da nuwde (d6i ching) va thiéu nudce (thi
nghiém), véi dit liéu nhu bang 12.2.

Bang 12.2. Ham lwong prolin trong la ca chua Grandeera
& hai céng thirc thi nghiém va déi chirng

Céng thirc Nhéc lai 1 Nhac lai 2 Nhac lai 3 Nhéc lai 4
Péi chirng 4.038 4.0312 4.0448 4.0448
Thi nghiém 4.0652 4.0992 4.0652 4.0856

Nhap dit liéu vao bang tinh

- Tinh gid tri trung binh, phwong sai cia hai mau theo cong
thitc muc 1, tinh d

- Kiém dinh phuong sai mau bang ham FTEST:

+ Formulas = Insert Function - FTEST - Khai bao dit liéu
(chii y: khong nhap nhan)-> dwoc gia tri p=0,15
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+ So sanh p (= 0,15) > 0,05 = Chap nhan hai phwong sai mau

bang nhau

- Kiém dinh gia thuyét vé gia tri trung binh hai mau theo ham
t-Test: Two Sample Assuming Equal Variences

+ Data analysis >t-Test: Two Sample Assuming Equal Variences

+ Khai bao muc Input:

Mién di¥ liéu bién 1, 2

(khai ca nhan) t-Test: Two-Sample Assuming Equal Variances |-
Khai béo: 0 (dé kiém dinh :::b*t 1 Range: SE£5: 5645 o) Lo
Ho: 1= H2) Variable J Flange: SES6:SESS [ Cand
: Hypothgsized Mean Diffarance: tep

Nhan (chon dau tich) 7] Labels
Mtrc y nghia a (d0 tin cay it | e
y =1-a) Output cptons -

@ Qutput Range: $EH |
Vi tri hién thi két qua e Hinsihesrir

- Két qua:
t-Test: Two-Sample Assuming Equal Variances
bC N

Mean 4.0397 4.0788
Variance 4.23867E-05 0.00027744
Observations 4 4
Pooled Variance 0.000159913
Hypothesized Mean Difference 0
df 6
t Stat -4.372697329

P(T<=t) one-tail

0.002352631

t Critical one-tail

1.943180281

P(T<=t) two-tail

0.004705261

t Critical two-tail

2.446911851
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- Phan tich két qua: gia tri tuyét doi t Stat >t Critical two-tail
(hodc so sanh P(T<=t) two-tail vdi 0,05) = gia tri trung binh gitta
hai co6ng thic khac nhau ¢ y nghia thong ké véi muic y nghia
a=0,05. Cu thé€ 1a ham luong prolin ¢ cong thitc thi nghiém cao
hon so v6i ham luong prolin ¢ cdng thic d6i ching.

12.2.3. So sanh hai s8 trung binh mau lién hé (mau cip do6i):

* Khdi ni¢gm mdu lién hé: Néu ta dem hai gidng lda cdy trén
mot sd rudng, mdi rudng chia d6i, mot nira cdy giong A, mot ntra
cdy gidng B thi cling cé hai mau cdp d6i dé so sanh. Twong tu, néu
do mot chi sd sinh ly hodc sinh hoa cuia cay trong trudc khi tién
hanh bién phap ki thuat (chéng han nhu phun b6 sung phan vi
lwgng...) va do lai chi s6 d6 sau mot thoi gian xt i d6 thi ¢6 hai
mau quan sat cip ddi d€ danh gia hiéu qua ctia bién phap d6. Chu
y rang, khi rat hai mau cgp d6i ta c6 hai mau cting s6 quan sat n,
cac sd liéu sap xép thanh cdp ding 6 hai cot canh nhau. D& so
sanh hai gia tri trung binh trong truong hop nay ta dung tiéu
chuan t ctia phan phoi Student.

* Phuwong phdp so sanh:
- bt gia thuyét Ho: px# py, d6i thiét Hi: px= py.
- Tinh c4c hiéu sai: di = yi - xi (hiéu ctia hai mau)

- Tinh d¢ 1éch chudn cuia hiéu sai theo cong thirc sau:

I "
tn S d2
XA -(Z}l‘)
n(n-1)
d Z&_w
voi azzi,st 1 0 sai s0 chuin SEZS—G1
n n-1 \/H

(46 1éch chuan hiéu sai binh quan).
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+Néu [t,| <t ., 2 chap nhan Ho.
+Neéu [t,| > t, ., > bécbod Ho.

* Cdch tién hanh trong Excel 2010: Tién hanh va nhan xét
teong ty nhu kiém dinh t-test cho hai mau doc lap, tuan theo luat
phan phdi chudn nhung thay bang ham t-Test: Paired Two Sample

for Means.

12.3. So sanh nhiéu gia tri trung binh

Khi can so sanh dai luong trung binh ctia hon hai céng thitrc,
ching ta khong thé dung mot loat kiém dinh t cho ting cap mot,
vi nhu vay dé gép phai sai 1dm loai I (xem thém gido trinh x4c suat
thong ké). D€ giai quyét van dé nay, ching ta st dung phan tich
phuong sai - ANOVA (Analysis of variance), day la mot cong cu
thong ké manh, thuong duoc thuc hién nho cac géi phan mém
thong ké, phan tich ANOVA cho phép két luan anh huong caa
nhan t6 thi nghiém dén két qua thuc nghiém, sau d6 d€ kiém tra
su sai khac gitra cac gia tri trung binh thi chung ta cé thé sit dung
phuong phap gidi han sai khac nho nhat cua Fisher (Fisher's least

significance difference - LSD).

Trong gido trinh nay dé cap dén phan tich phuong sai mot
nhan t& va hai nhan t6, cho vi du minh hoa d6i véi ting truong
hop, cac tinh toan dwoc thuc hién béng tay dé nguoi doc tién theo
doi (con phan ting dung cac goi phan mém dé€ phan tich phuong

sai chung toi sé dé cap trong tai liéu khac).
12.3.1. Phan tich phuong sai d6i v6i thi nghiém mot nhan t6

* Phuong phdp phdn tich: D€ phan tich phuong sai mot nhan
t0 can thiét ké thi nghiém kiéu hoan toan ngﬁu nhién, mdi muic lap
lai mot so 1an, so 1an ldp cua cac mire ctia nhan t6 khong can phai

bang nhau.
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- Dat gia thuyét Hoa: tdt cd cdc mau thuc nghigm déu khong khic
bi¢t nhau vé cin ban, chi la nhiing mau rat bat ky va doc lap trong
tong thé chung (nghia 1a cic trung binh mau xi,x3,....xa 1a thuan
nhat) - Hay nhan t6' A khong anh hudng hodc anh hudéng nhu nhau
doi voi tat ca cac cong thire thi nghiém, Doi thiét Hi: tac dong cta
nhan to A 1a khong déu dén tat ca cac cong thikc thi nghiém.

- Thiét lap bang cac gia tri quan sat: gia st khao sat anh
huwong ctia nhan t6 A voi k mée (nhém thi nghiém) (i = 1,2,...,k)
khac nhau, mdi mie tién hanh n thi nghiém song song, rdi danh s6
j=12,...n

+ Céc tinh todn va két luan duwa trén mo hinh toan hoc:
xij= ptaitei, (i=1...k vaj=1..ni), xj la gid tri trung binh cta mtc i,
1an 1dp thit j, p 1a trung binh chung, ai la anh hudng ctia mic i ciia
nhan t0, &ij 1a sai sO ngéu nhién hay con goi la sai s6 trong ndi bo
mot cong thirc.

+ Lap bang ghi két qua x;i va tinh thém cac dt liéu:

i
. 1 2 e k Téng
J
1 X11 X21 Xi1 Xk1
2 X12 X22 Xi2 Xk2 Kk
J - Xdj.. - X2j. «Xijue + Xj-+ n= — ni
in
n X1n1 X2n2 Xini Xknk
Kich thwec mau méi n N 0 N
cép k 1 2 i k
n k
Ti = ZXU T4 To Ti Tk T= Z’I‘l
=1 i=1
n k n
2 _ 2 2 2 2 2 Z 2
X; Z Xij X1 X2 Xi Xk Xij
=1 i=1 j=1

+ Ttr bang nay ta co:

k
Tong s6 quan sat: n= Z:ni =n,+n,+.+tn+n,.
i=1
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\ P X. 7 A o I < .
Trung binh ctia moéi nhém the it x, = — xij , goi
n N

ZTl , khi d6 tinh Trung binh mau chung;:

Tinh cac dai luzc_mg:

SST = ZZX - —,SSA= 2(

=l j=1

T2
—)-— SSE = SST - SSA
, n

TZ

+ Thiét 1ap bang phan tich phuong sai:

Ngudn gbc clia Téng binh Bac | Binh phuong TishE

bién sai phwong(SS) tw do | trung binh (MS)

Téng binh SSA

phwong gitra cac | SSA k-1 MSA=——

nhom-SSA k-1

Téng binh SSE MSA
phwong trong SSE = SST-SSA | n-k MSE = F,=——
nhém-SSE nk MSE
Téng binh

phwong chung- SST n-1

SST

- So sanh Fu va Fa, k-1, nk:

+ Néu Fin 2 F( k1, n: Ho bi bac bo. Néu can so sanh trung binh

nguoi dung cé thé tinh theo phwong phap LSD (Least Significance

Difference).

+ Neéu Fin< F k1, nk: Ho dugc chap nhan.

* Cdch thyc hién trong Excel 2010:

- Nhap s06 liéu theo hang hodc cot ctia bang tinh
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- Data analysis = Anova: Single Factor - Khai bao

+ Input range: mién dit liéu vao (gom ca nhan)

+ Grouped by: dit liéu theo hang (rows) hodc cdt (colums)
+ Label in the first row: nhan

+ Alpha: mtc y nghia «

+ Output range: vi tri hién thi két qua

* Vi dy: Phan tich anh huong cta sy thiéu nuedc dén huynh

quang diép luc 6n dinh (Fo) cua giong dau twong DT84. Két qua

cho ¢ bang 12.3:
Bang 12.3. Gia tri Fo cia dau twong DT84 trong diéu kién thiéu nwéc
Nhéc lai CT1 CT2 CT3 CT4
1 282 295 288 265
2 300 324 299 287
3 272 304 327 239
4 280 281 290 263
Chu thich:

CT1: thiéu nudc sau 2 ngay gay han nhan tao
CT2: thiéu nudc sau 3 ngay gay han nhan tao
CT3: thiéu nuwdc sau 4 ngay gay han nhan tao

CT4: thiéu nudc sau 5 ngay gay han nhan tao

Van dé ddt ra la ta phai xem xét sy thiéu nuwdc ¢ anh huong

dén Fo khong?

- Nhéap dit liéu vao bang tinh (gia st theo ct)

- Data analysis = Anova: Single Factor - Khai bao
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X = - -[=

]

Data

Review View

T B ong a1 1 chisuadsx - Microsoft Excel

File: LHUme Insert Page Layout Formulas

SEETnEchs

(4] & eSS D £ F G - ] ]
_1 |Phan tich ICl’Ja sie thi€u nuwac d&n gid tri huynh quang 8n dinh FO cia gidng diu twrong DT84

2

3 |Nhaclai iCT1  CT2 cr3. | cra ”

a IE 282 295 288 2555 Anova: Single Factor i

5 | 2 300 324 299 287, Input

6 3 E 72 304 327 239! Input Range: 3 E3

7 4 ... 280 281 290 | 2_6_3_: Grouped By: @) Columns

8 | ) Rows

9 | [¥] Labels in first row

10 Alpha: [0.08

11|

12 | Qutput options

13 @ OQutput Range: 3
14| () New Worksheet Ply:

15 ) New Workbook

16|

7| . —

Hinh 12.4. Phan tich phwong sai mét nhan té
- Két qua:
Anova: Single Factor
SUMMARY
Groups Count Sum Average Variance

CT1 4 1134 283.5 139.6667

CT2 4 1204 301 324.6667

CT3 4 1204 301 323.3333

CT4 4 1054 263.5 385

ANOVA

Source of Variation SS df MS F P-value F crit
Between Groups 3825 3 1275 4.349062 0.027193 | 3.490295
Within Groups 3518 12 293.1667

Total 7343 15
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- Phéan tich két qua:

+ Bang ANOVA: source of Variation Between Groups la sai s&
gitta cac cong thirc (gitta cac murc khac nhau cua nhan t6)-SSA,
source of Variation Within Groups la sai s6 ngau nhién trong cong
thirc-SSE.

+ F tinh duwoc (= 4,349) > F crit (= 3,490) (hoac P-value < 0,05) -
bac bo Ho nghia la sy thiéu nudc c6 anh huong dén gid tri huynh
quang diép luc on dinh.

- D€ so sanh cac gid tri trung binh, c6 thé sit dung phuwong
phap LSD cua Fisher

LSD cua Fisher 1a mot phwong phap dung dé so sanh cac gia
tri trung binh sau khi gia thuyét Ho (¢4t cac gia tri trung binh bang
nhau) bi bac bo bang kiém dinh F-test ANOVA. Néu can so sanh
trung binh xi (v6i ni 1an 1dp) véi trung binh xj (nj 1an 1dp), ta tinh
thém LSDa theo cong thirc:

2 2
S

S
LSDu = t(u,df)' ( =+ )
n n.

i j
trong do scx la phuwong sai chung dugc woc lwong boi trung
binh sai s6 binh phwong trong ndi by nhém MSE (MS within
groups), a =1 - p, va twan la gia tri t cia bang Student ting véi mttc
y nghia a va bac tu do df. t(a,df) c6 thé tim duoc béng cach tra
bang s& hay bang ham TINV trong Excel.

+ tinh tri tuyét d6i bién sai |xi - xjl
+ t(e df) = TINV(a,df)
+ tinh LSDa« trong Excel theo cong thttc

MSE N MSE
n.

i j

LSD, =t ,,.SQRT( )

(a,df)

+ So sanh LSD véi dij = | xi - xjl
Néu LSD < |dij| = hai cong thttc sai khac.
Néu LSD > Idij| = hai cong thitc khong sai khéc.
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+ Thém cot CTi - CT1, tinh t(0.05,12), LSDo.os nhw sau:

Anova: Single Factor

SUNMMARY
Groups Count Sum Average Variance CTi-CT1 tfa:df)  2.178813
CcT1 4 1134 283.5 139.6667 Tinh LSDa 26.3?624-
CcT2 4 1204 301 324.6667 17.5
CT3 4 1204 301 323.3333 17.5
CT4 4 1054 263.5 385 -20
ANOVA
Source of Variatior S5 df MS F P-value F crit
Between Groups 3825 3 1275 4.349062 0.027193 3.490295
Within Groups 3518 12 293.1667
Total 7343 15

+So sanh LSDoos voi gia tri tuyét doi CTi - CT1 dé két luan sai
khac gitta cac cong thiec CTi v6i CT1. Tién hanh twong tw cho tim
ra sai khac gitta cong thic voi CT2, CT3, CT4.

Chii yj: do c6 rat nhiéu phuong phép khac nhau dé€ tim ra sy
sai khac gitta cac gia tri trung binh nhw phwong phap LSD da trinh
bay ¢ trén, ngoai ra cé thé st dung kiém dinh da bién d¢ Duncan,
kiém dinh Turkey va cac phuong phap kiém dinh khac nhau c6
thé cho két qua giong hoac khac nhau, do vay khi trinh bay két
qua so sanh gia tri trung binh, chiing ta phai ghi rd 1a dung kiém
dinh nao.

12.3.2. Phan tich phuong sai d6i voi thi nghiém hai nhén t6 khong lap

Trong nghién cttu thi nghiém thyc nghiém hodc thuc dia
(vuon wom, dong rudng, phong thi nghiém...) nguoi ta thuong so
sanh va phan tich sy tac dong dong thoi ctia hai nhan t6 lén két
qua thi nghiém (nhu nang suat ctia cdy trong, dia hinh véi cac
phuong thtrc tia thua cay ring v.v...)

Cé rat nhiéu kiéu thiét ké thi nghiém d€ phéan tich phuong sai

hai nhan t6 tuong tac, don gian nhat la thiét k& thi nghiém truc
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giao (hai nhan t& chéo nhau). Gia stt nhan t6 A c¢6 k muc 1a Al, A2,
..., Ak va nhan t6 B ¢6 r muc 1a B1, B2, ... Br. S§ cong thuc la k*r,
mdi cong thire duoc 13p lai n 1an. Nhu vay ching ta c6 tat ca k*rn
0 thi nghiém. C4c cong thirc d6 c6 thé dugc bd tri theo kiéu ngau
nhién hoan toan (CRD) hoéc theo kiu khdi ngau nhién day du
(RCBD hoiic RCB).

- Thiét ké'theo kiéu hoan toan ngéu nhién:

+ S50 0 thi nghiém k*r*n, chuan bi cdc mau gidy, danh so ti 1
-2 k*r*n

+ Gap tham ngau nhién n manh cho céng thiec 1 (khdng bo lai
mau da gap thdm), gap n manh tiép theo cho cong thtic 2... cho
dén khi con lai n manh cho cong thic cudi cung.

- Thiét ké theo kiéu khdi ngau nhién day du
+ Chuan bi n 13 s0 khoi

+ Trong mdi khéi chia thanh k*r 8, cdc cong thitc duoc bd tri
vao cac 6 theo kiéu CRD

Viéc phan tich cdc thi nghiém nhu vay thwong chia hai treong
hop: Truong hop hai nhan t6 véi n lan 1ap lai (treong hop a);
Truong hop hai nhan t6 véi moét 1an 1dp lai (truong hop b).

12.3.2.1. Nhdn t6°A va B véi n lan ldp lai

* Phwong phdp so sanh: Gia st thi nghiém chiu tac dong dong
thoi cua hai nhan t6 A va B, nhan t6 A dwgc phan thanh r cap
(theo hang), nhan t8 B dwoc phan thanh s cap (theo cot), mdi mot
cap cua A va B duoc thuc hién n quan sat. xix=p+ai+fiteik. VOi
trung binh chung, ai: tham s6 dac trung cho anh hudng ctia A dén
Xijk, Bi: tham s& ddc trung cho anh hudng cta B dén xik, ik sai sO
ngau nhién ctia quan sat.
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- Bang cac gia tri quan sat:

A 2

B4 =7 B; Bs Tong
B

A4 X111 X121 X1 X1s1 Ty
X112 X122 X1j2 X1s2
X11n X12n X1jn X1sn

A Xi11 Xi21 Xij1 Xis1 Ti
Xi12 Xi22 Xij2 Xis2
Xi1n Xi2n Xijn Xisn

Ar Xr11 Xr21 er1 Xrs1 Tr
Xr12 Xr22 Xrj2 Xrs2
Xr1n Xr2n ern Xrsn

Tong Teq To Ty T T

- Tinh cac tham s0 sau:

+ Ti la tong cta ns phan t trong hang thtt i hay T la tong cua
mdi cap theo dau hiéu A

+ T+ 1a tong cta nr phan t trong hang thi j hay T+ 1a tong cta
mdi cAp theo dau hiéu B

T

I
x
I
3

- Bt cac gia thuyét:

+ Hoa: ai = 0 nghia la nhan t6 A khong anh huwong téi thi
nghiém hay cac gia tri quan sat theo nhan t& A bang nhau (khac
nhau mdt cidch ngau nhién khong c6 y nghia thong ké).

+ Hos: Bj = 0 nghia la nhan t6 B khong anh hudng téi thi
nghiém hay cac gia tri quan sat theo nhan t6 B béng nhau (khac
nhau mdt cdch ngau nhién khong c6 y nghia thong ké).
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+ Hoas: khong c6 su twong tac gitta hai nhan t6 A va B dén

thi nghiém.
- Bang phan tich phuong sai hai nhan t6:

ggl:)?gn Téng binh phwong (SS) Bactwdo|  Binh phuong TisbF
o g binh phurang (df) | trung binh (MS)
Nhan té P 2 o2
A (theo ssa=y LT r-1 MSA = 554 F,= MSA
hang) i1 NS nsr r-1 MSE
Nhan t 2 2

s T2

B (theo SSB = i T s-1 MSB = SSB F,= MSB

cot) ‘S nr o nsr s-1 MSE
Twong
tac hai SSAB MSAB

© hal =SST- - - -1)(s-1) | MSAB = -
n & SSAB = SST-SSA-SSB-SSE | (-1)(s-1) oD | o s
va
Saisb n
Qoxy ) SSE
P s o o (2% y MSE =
SSE =( Xizjk) - ( %) rs(n-1) rs(n-1)
o1 1 el o1 1
Tdng Lo, T
chung SST= X - nrs-1
=1 j=1 k=1 nrs

- Két luan:

+ Fa dung d€ kiém tra gia thuyét Hoa. Néu Fa 2 Farirsen) thi
bac bo Hoa.

+ Fsdung dé kiém tra gia thuyét Hos. Néu Fs2 Fas-1,sn-1) thi bac
bo Hos.

+ Fasdung d€ kiém tra gia thuyét Hoas. Néu Fas > Fa¢-1)6-1),rsn1)
thi bac bd Hoas.

* Vi du va cach thuc hién trong Excel 2010:

- Vi du: C6 mot thi nghiém 2 nhéan td trong thiét ké kiéu RCB
véi 5 ty 1é dam, 3 giong laa véi 4 1an nhic lai. Niang suat dwoc
trinh bay nhw bang 12.4:
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Bang 12.4. Nang suét 3 gidng lua V4, Vava Vs
v&i 4 1an nhic lai trong kiéu thi nghiém RCB

Mtrc phan

Gibng ta NO N1 N2 N3 N4
3.852 4.788 4.576 6.034 5.874
2.206 4.396 4.454 5.267 5.916

v 3.144 4.562 4.884 5.906 5.984
2.894 4.608 3.924 5.652 5.518
2.846 4.956 5.928 5.664 5.458
3.794 5.128 5.698 5.362 5.546

vz 4.108 415 5.81 6.458 5.786
3.444 4.99 4.308 5.474 5.932
4.192 5.25 5.822 5.888 5.864
3.754 4.582 4.848 5.524 6.264

v 3.738 4.896 5.678 6.042 6.056
3.324 4.286 4.932 4.756 5.362

Nhan t6 A: phan dam (c6 5 mtc hay chinh la 5 cong thitc
duoc ki hiéu NO, N1, N2, N3, N4), Nhan t6 B: giong laa (c6 3 giong
laa, ki hidu V1, V2, V3).

- bt gia thuyét:

+ Hoa: ndng suat lta véi cdc mic phan dam khac nhau ngau
nhién (khong phu thudc vao nhan t6 phan dam)

+ Hos: nang suat voi cac giong laa khac nhau 1a khac nhau
ngau nhién (khong phu thudc vao gidng)

+ Has: nhan t6 dam va giong khong dnh hwong dong thoi toi
nang suat lua

- Nhap s6 liéu vao bang tinh Excel

- Thuc hién phan tich phwong sai hai nhan t& véi 4 1an nhac
lai: Menu Data - Data analysis = Anova: Two-Factor With
Replication = khai bao nhu hinh 12.5.
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15

Hinh 12.5. Phan tich phwong sai hai nhan té c6 lap
- Két qua

Anova: Two-Factor With Replication
SUMMARY NO N1 N2 N3 N4 Total
V1
Count 4 4 4 4 4 20
Sum 12.096 18.354 17.838 22.859 23.292 94.439
Average 3.024 4.5885 4.4595 5.71475 5.823 4.72195
Variance 0.462003 0.02598 | 0.160188 | 0.114305 | 0.043399 1.215177
V2
Count 4 4 4 4 4 20
Sum 14.192 19.224 21.744 22.958 22.722 100.84
Average 3.548 4.806 5.436 5.7395 5.6805 5.042
Variance 0.29257 0.19679 0.57432 0.24498 0.04732 0.91666
V3
Count 4 4 4 4 4 20
Sum 15.008 19.014 21.28 22.21 23.546 101.058
Average 3.752 4.7535 5.32 5.5525 5.8865 5.0529
Variance 0.125661 | 0.171596 | 0.251165 | 0.329132 | 0.148948 0.751092
Total

205



Count 12 12 12 12 12

Sum 41.296 56.592 60.862 68.027 69.56
Average 3.441333 4716 | 5.071833 | 5.668917 | 5.796667
Variance 0.342633 | 0.116923 | 0.475787 | 0.195254 | 0.073459
ANOVA
Source of
Variation SS Df MS F P-value F crit
Sample 1.413858 2 | 0.706929 | 3.325812 | 0.044967 3.204317
Columns 42.94499 4 | 10.73625 | 50.50966 | 4.45E-16 2.578739
Interaction 2.265626 8 | 0.283203 | 1.332356 | 0.252525 2.152133
Within 9.565124 45 | 0.212558
Total 56.1896 59

- Phan tich két qua:

+ Fsample (= 3325812) > Ferit (= 3204317) hay Psample (= 0044967) <
0,05 = Bac bo Hoa hay cac mitc phan dam khac nhau anh huong
t6i nang suat laa.

+ Feolumns (= 5050966) > Forit (= 2578739) hay Psample (= 445E-16)
< 0,05 2 Bac bo Hos hay cac giong khac nhau anh huéng téi nang
sudt laa.

+ Finteraction < Ferit> ch@p nhan Has nghia la anh hudng cua dam
va giong laa la khong dong thoi 1én nang suat, do dé dé€ so sanh
nang suat trung binh theo mttc phan dam hodc theo giong can sw
dung phwong phap LSD nhu truong hop trén.

12.3.2.2. Nhin t6"A va B khong lap

* Phuwong phdp so sdnh: Thi nghiém tuong tu vdi treong hop
hai nhan t6 A va B lap lai n 1an, & day mdi cAp ctia A va B chi c6
mot quan sat: xi=p+aitPites

- Dt cac gia thuyét: twong tu truong hop a.

- Bang quan sat:
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A 2
B B4 B2 Bj Bs Tong
Ay X11 X12 X4 Xi1s Ty
Az X21 X22 Xj Xos Tor
Ai Xi1 Xi2 Xij Xis Ti
Ar Xr1 Xr2 Xij Xrs Te
Téng T Te Ty Tes T
- Bang phan tich phuong sai:
Nguén gbc o Bac tw do Binh phuwong -
bién sai Tong binh phuong (SS) (df) trung binh (MS) TisoF
. MSA
Nhan t5 A oI T _ SSA F = 24
(theo hang) | SSA= S -1 MSA=— A MSE
A 1K s T*z T2 SSB _ MSB
Nhéan t6 B _ i _ E —_—
(theocot) | SSB= JZ:‘ . s-1 MSB=—"~ ® MSE
o SSE = SST - SSA - _ _SSE
S -1)(s-1 MSE= ——
ai so SSB (r-1)(s-1) (-1)(s-1)
ros TZ
_ » 17
Téng chung SST = ;j:zlxij T s rs-1

- Két luan:

+ Fa dung dé€ kiém tra gia thuyét Hoa. Néu Fa 2 Far1,¢-1)61) thi
bac bo Hoa.

+ Fp dung dé€ kiém tra gia thuyét Hos. Néu Fs > Fas1,¢-1)s1) thi
bac bd Hos.

* Vi du va cdach thuc hién trong Excel 2010:

- Vi dy: Két qua khao sat vé nang suat san luong cta 4 giong
lta duwoc thiét ké thi nghiém cach tac trén 5 khu vue (5 16 dat khac
nhau vé ndng hoa thd nhudng) 1ap lai theo kiéu khdi ngau nhién
day du cho trong phan dit liéu ctia bang 12.5 tir két qua nay hay:
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1. Kiém tra xem cac giong lta c6 khac nhau vé€ nang suat hay
khong (nhan to' A) ?

2. Kiém tra tinh thuan nhat cua khoi (5 16 dat lam thi nghiém
c6 anh hudng dén nang suat laa hay khong) ?

Bang 12.5. Nang suét thi nghiém cua 4 loai IGa mach

Gibng Lo 1 2 3 4 5
1 32,3 34,0 34,3 35,0 36,5
2 33,3 30,0 36,3 36,8 34,5
3 30,8 34,3 35,3 32,3 35,8
4 29,3 26,0 29,8 28,8 28,8

- Cach thuc hién:

Nhan t& A: giong lta (co 4 giong), nhan t6 B: dat (c6 5 10), s6
cong thire: 4*5 = 20. Gia thuyét duoc dit ra trong treong hop nay la:

- Dt cac gia thuyét:
+ Hoa: Nang sudt cta cac giong lta khac nhau ngau nhién.
+ Hos: Ndng suat cua lta & cac 16 dat khac nhau ngau nhién.

- Nhap dit liéu vao bang tinh - Data analysis=> Anova: Two-
Factor Without Replication=> khai bao.

Anova: Two-Factor Without Replication
SUMMARY Count Sum Average | Variance
1 5 172.1 34.42 2.337
2 5 170.9 34.18 7.427
3 5 168.5 33.7 4.425
4 5 142.7 28.54 2.188
L6 1 4 125.7 31.425 3.0625
L6 2 4 124.3 31.075 15.28917
L6 3 4 135.7 33.925 | 8.229167
L6 4 4 132.9 33.225 12.1225
L6 5 4 135.6 33.9 12.24667
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Anova: Two-Factor Without Replication
SUMMARY | Count Sum Average | Variance
ANOVA
Source of
Variation SS df MS F P-value F crit
Rows 117.27 3 39.09 13.18381 | 0.000417 | 3.490295
Columns 29.928 4 7.482 2.52344 | 0.096045 | 3.259167
Error 35.58 12 2.965
Total 182.778 19
- Phan tich két qua:

+ Tt bang nay theo két qua phan ANOVA thi Hoa bi bac bo vi
Fa =13,1838 > Foos =3,49; hodc so sanh gitta P(= 0,000417) < 0,05; cac
giong luia nay cho nang sudt khac nhau. Gia thuyét Hos duoc chap
nhan, vi Fs (= 2,523) < Foos (= 3,259). Nhu vay nang sudt cua 5 giong
lta chi phu thudc phdm gidong cua ching ma khong phu thudc 5 16
dat canh tac trong thi nghiém nay, khi d6 viéc phan tich phuwong sai
hai nhan t6 tro thanh bai toan phan tich phuong sai mét nhéan to.

+ Theo két qua phan summary thi giong lia G1 c6 nang suat
cao nhat va khd on dinh (nang suat trung binh = 34,42 don vi trong
luong, phuong sai = 2,3370). Giong lta G4 cho nédng suat thap nhat
va nang suat nay l1a &n dinh vi phuong sai ctia mau kha nho
(= 2,188). Hai giong con lai khong phai la giong da on dinh vi
phuong sai kha 16n. Gidng G1 duoc st dung cho san xuat.

12.4. Phan tich tuong quan, hdi qui

Mot trong nhitng nhiém vu cta phan tich di liéu xem xét sy
lién quan gitta hai bién (dac trung sinh hoc) (gia st X va Y). Sy
lién quan nay c6 thé 1a mét su twong quan (correlation) dé€ xem xét
néu hai dac trung khac nhau hodc sy hoi qui (regression) dé xem
xét cach thirc mot ddc trung nay anh hudng toi ddc trung con lai.
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12.4.1. Phan tich sy twong quan

* Phuong phdp phén tich:

- Quan hé gitra bién s6 dgc lap va s6 trung binh ctia nhitng tri
sO cta bién phu thudc goi la quan hé twong quan. Khac véi quan
hé gitta hai bién trong ham s6, d6 la tir mot gia tri ctia bién doc lap
c6 duy nhat mot gia tri cua bién phu thudc, con d6i véi quan hé
twong quan thi mdi gia tri cua bién doc 1ap c6 thé c6 nhiéu gia tri
cua bién phu thudc va ta cé thé 1ay trung binh ctia cac tri s6 cta
bién phu thudc dé lam dai dién tuong tng vaéi bién doc lap.

- Kiém dinh phd bién nhat cho su twong quan la hé sd twong
quan Pearson (r) cho di liéu phan phoi chuan va hé sd tuong
quan tht hang Spearman (rs). Hé s0 tuong quan c6 thé dao dong
tir +1 (twong quan hoan toan chdt) va 0 (khong cd su twong quan
hay hai bién hoan toan doc lap) va -1 (twong quan nghich hoan
toan chat).

- Gia st hai bién ngau nhién (hai dc trung sinh hoc) X va Y
c6 n cip gia tri quan sat (x;, yi). Hé s6 tuong quan mau duoc tinh
theo cong thirc sau:

> (xR )
n.S..S,

Trong d6: n 1a kich thuwdc mau nghién ctu, X, y 1a trung binh
mau cta hai bién ngau nhién X va Y.

Giatrir Y nghia
0 XvaY khéng twong quan
£0,01 > 0,1 méi twong quan qué thap, khéong dang ké
+0,2>+0,3 méi twong quan thap
+0,3>+05 méi twong quan trung binh
+06>+0,7 méi twong quan cao
+0,8tr& 1én méi twong quan rat cao
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* Cdch thuc hién trong Excel 2010

- Nhap s6 liéu vao bang tinh (theo ¢t hodc theo hang)

- Data analysis > Correlation> Khai bao (Input range: mién
d@ liéu vao gom ca nhan, Grouped by: theo hang hoac ct, Labels
in the first line: khai bao nhan, Output: vi tri hién thi két qua).

* Vi dy: Tién hanh gay han nhan tao ¢ gidong ca chua VL3000
giai doan ra hoa, xac dinh cac chi tiéu: ham lwong prolin, diép luc

tong sO, Fo, Fm va Fum két qua cho ¢ bang 12.6.

Bang 12.6. Mét sé chi tiéu sinh ly chia giéng ca chua VL3000
khi gay han nhan tao

Prolin(ug/g) | Chla(SPAD) FO Fm Fvim
4.3984 52.9 369 1292 0.734
4.4256 53.6 359 1232 0.735
4.2352 46.3 360 1290 0.72
4.3576 48.8 365 1278 0.73

- Nhap s6 liéu vao bang tinh theo hang hodc cot

- Data analysis = Correlation> Khai bao

File: | Home Insert Page Layout Formulas Data Review View
@&l L3
A :
b Test Sources Connections A 2 i Ak Co Duplicates Validation
Get External Data Connections Sort & Filter Data Tools
B3 - S | prolin{pg/g)
A | B | c | E | T H | J K L b

1 :Hém Iwong prolin trong 13, ham lwong diép luc téng & va céc gid tri huynh quang diép luc cla gidng ca chua VL3000 trong digu kign han giai d

2
z| prolin{pg/g) Chla{SPAD) FO Fm Fv/m
4 4.3984 52.9 369 1292 734} Sorrelaton
5 | 4.4256 53.6 359 1232 0.735] Input
El 4,2352 46.3 360 1290 0.72f|| InputRange: $B§3:5F57 E3
7] 4,3576 18.8 365 1278 0.7l Groupedy: ® Columns
8 | %) Rows
9 | [¥] Labels in firstrow
10 { QOutput options
= @ Output Range: SES9 S
= 1 New Worksheet Ply:
13
14 | _ New VWorkbook
=

Hinh 12.6. Phéan tich twong quan
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- Két qua:

prolin(ug/g) Chla(SPAD) FO Fm Fv/m
prolin(ug/g) 1
Chla(SPAD) 0.94157615 1
FO 0.29293088 0.234506 1
Fm -0.5788986 -0.55528 | 0.606793 1
Fv/m 0.9973496 0.943073 | 0.35877 | -0.51923
- Phéan tich két qua:

+ D01 chiéu vodi gia tri r trong bang tuong quan dé két luan
twong quan tieng cap bién.

+ Dau “-” thé€ hién tuong quan am, dau “+” thé hién tuong
quan duong.

12.4.2. Phuong trinh hoi qui
* Phuong phdp phdn tich

- Phuong trinh toan hoc biéu dién méi twong quan gitra hai
dac trung sinh hoc X va 'Y goi la phwong trinh hoi qui.

- Don gian nhat trong phan tich hoi qui 1a tuyén tinh bac nhat,
nghia 1a sy phu thudc gitta biéh X va Y dwoc biéu dién bang
duong thang bac nhat c6 dang y = ax + b, day ciing la dang héi qui
tuyén tinh phd bién trong cac nghién cttu vé sinh ly thuc vat chang
han nhw hoi qui tuyén tinh gitta dién tich 1a va nang sudt cay
trong, ham lwong diép luc va cuong do quang hop, hay dién tich
la va hiéu suat quang hop... hay thuwong xay dung dwong hoi qui
tuyén tinh gitta nong d6 mot chadt mang mau véi mat dd quang
OD ma chat d6 hap thu. (thuong goi 1a xay dung duong chuan).

* Bai todn: Phan tich hoi qui don tinh gitta hai dac trung sinh
hocXva:

- Cho phuong trinh hoi qui tuyén tinh:

y=a+bx,a=r.s—".b=;l—a;
y
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- Kiém dinh hai hé so a, b:

+ Gia thuyét Ho: hé s6 hoi qui khong c6 y nghia (=0)

+ Kiém tra: néu t < ta, n2>chdp nhan Ho.

- Kiém dinh phuwong trinh hoi qui

+ Gia thuyét Ho: Phuong trinh hoi qui tuyén tinh khong thich hop
+ Kiém tra: néu F < Fa1,n2=>chap nhan Ho.

* Cdach thuc hién trong Excel 2010:

- Nhap s06 liéu vao bang tinh

- Data analysis = Regression—> Khai bao.

+ Input y range: mién dit liéu bién y.

+ Input x range: mién d liéu cac bién x.

+ Label: danh ddu vao 6 nay néu c6 nhan ¢ hang dau.
+ Confidence level : 95% (d0 tin cay 95%).

+ Constant in zero: danh dau \ néu hé sd tw do a=0.
+ Output range: mién xuat két qua.

+ Residuals: danh dau V vao 6 nay dé€ hién phan du hay sai
1éch gitra y thuc nghiém va y theo hoi quy.

+ Standardized residuals: d4anh dau v d€ hién phan du da
chudn hoa.

+ Residuals plot: danh dau ¥ dé hién d6 thi phan du.

+ Line fit plots: danh dau \ dé€ hién d8 thi cac duong du bao.

+ Normal probability plot: danh dau ¥ dé hién dd thi phan du
da chuan hoa.

* Vi du: Lap phuong trinh hoi qui va xac dinh moi lién hé gitra
duong kinh tan cay (Y) v6i duong kinh than dén ngang nguc (X)
cua 10 cay thong dudi ngya 8 tudi tai Vuon thuc vat quoc gia theo
sO liéu bang 12.7:
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Bang 12.7. Dwong kinh than va dwong kinh tan caa 10 cay thong dudi ngwa

tai Vworn quéc gia

STT X (dwdng kinh thén) Y (dwdng kinh tan)
1 25 7.6
2 2.8 8.8
3 3.0 8.9
4 34 9.3
5 3.7 9.7
6 4.0 10.6
7 45 11.0
8 4.9 11.8
9 5.2 11.9
10 5.7 12.3

- Nhap dit liéu vao bang tinh

- Data analysis = Regression - Khai bao.

- Két qua:

SUMMARY QUTPUT

Regression Statistics

Multiple R

R Square
Adjusted R Square
Standard Error
Observations

0.98417828
0.968606836
0.964682747
0.294681655

10

ANOVA
55 MSs F Significance F

Regression 1 21.43430178 21.4343 246.833  2.68982E-07
Residual 8 0.694698223 0.086837
Total 9 22.129

Coefficients  Standard Error tStat  P-vaolue  Llower 95%  Upper 95% Lower 95.0% Upper 35.0%
Intercept 4,523476856 0.372517943 12.14298 1.96E-06 3.664448938 5.3825048 3.66444894 5.382504774
X (dudng kinh than) 1.427335805 0.090849925 15.71092 2.69E-07 1.217835494 1.6368361 1.21783549 1.636836115

- Phan tich két qua:

+ Regression Statistic:

0 Multiple R: hé s&

twong quan

0 R Square: hé sd tuong quan binh phuong

214



(0]

(0]

(0]

Adjusted R square: R binh phuwong hiéu chinh
Standar Error: sai s6 cua hé s6 twong quan (S)

Observations: kich thuéc mau quan sét (n)

+ Anova: Phan tich phuwong sai hoi qui

(0]

df (degree of freedom): la bac tw do twong tng voi
tirng chi tiéu Anova.

Sum Square of Regression (SS): tong binh phuong cac
hiéu bién sai gitra cac tri s ly thuyét ciia phuong trinh
hdi qui voi tri sd trung binh chung cta bién phu thudc Y.

Mean Square of Regession (MS): trung binh cta tong
binh phwong cac hiéu bién ai gitta cac tri so ly thuyét
cua phuong trinh hdi qui v6i tri s6 trung binh chung
cua bién phu thudc Y.

Sum Square of Residual (SS): tong binh phuong cac
hiéu bién sai gitra cac tri sO quan sat ctia bién Y so vdi
tri s0 ly thuyét cia phuong trinh hoi qui.

Mean Square of Residual (MS): trung binh ctia tong
binh phuong cac hiéu sai gitta cac tri s quan sat cua
bién Y so vdi tri s6 ly thuyét cia phwong trinh hoi qui 'y
F la ti s cia Mean Square of Regression voi Mean
Square of Residual

Significance F: mttc y nghia ctia F

Coefficients ofIntercept: la hé s6 tw do a cua phuong

trinh y = a + bx

Coefficients of X Variable 1: 1a hé s6'b cia phuong trinh
y =a+bx

Standard Error of Intercept: sai s chuan cua hé s ty
do a (Sa)
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0 Standard Error of X Variable 1: sai sO chuan ctia hé s6
hoi qui b (Sb)

0 t- Stat ofIntercept: tiéu chan kiém tra su ton tai cta
tham s0 a (ta)

0 t- Stat of X Variable I: tiéu chuan kiém tra su tOn tai cta
hé s6 quy hoi b (tb).

0 p- Value: mttc y nghia cua cac tiéu chuan kiém tra sy
ton tai ctia cdc tham s0.

0 Lower 95% va Upper 95%: la cdc can dwdi va can trén
cua khoang udc luong ddi véi cac tham sd a va b ing
voi do tin cay 95% hay mttc y nghia 5%.

- Vay, phuong trinh hoi qui: y = 1,42x + 4,52 (R2= 0,968).
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- Dém kali photphat 1M
pH can pha 1M K;HPO, 1M KH2PO,
5,8 8,5ml 91,5ml
6,0 13,2ml 86,8ml
6,2 19,2ml 80,8ml
6,4 27,8ml 72,2ml
6,6 38,1ml 61,9ml
6,8 49,7ml 50,3ml
7,0 61,5ml 38,5ml
7,2 71,7ml 28,3ml
7.4 80,2ml 19,8ml
7,6 86,6ml 13,4ml
7.8 90,8ml 9,2ml
8,0 94,0ml 6,0ml
- BDém natri photphat 1M

pH 1M Na;HPO, 1M NaH,PO,
5,8 7,9ml 92,1ml
6,0 12,0ml 88,0ml
6,2 17,8ml 82,2ml
6,4 25,5ml 74,5ml
6,6 35,2ml 64,8ml
6,8 46,3ml 53,7ml




7,0 57,7ml 42,3ml
7,2 68,4ml 31,6ml
7.4 77,4ml 22,6ml
7,6 84,5ml 15,5ml
7.8 89,6ml 10,4ml
8,0 93,2ml 6,8ml

(theo Ruzin, 1999. Plant Microtechnique and Microscopy)

- Dém Glycin - HCl, pH 2,2-3,6: cho 25ml1 0,2 M glycin va xml

HCl vao 100ml nudc dé ion (theo Dawson, va cong sw., 1969).

pH

2,2

2,4

2,6

2,8

3,0

3,2

3,4

3,6

X (ml)

22,0

22,0

22,0

22,0

22,0

22,0

22,0

22,0

- Dém natri axetat: két hop cac ty 1¢ sau day ctia axit axetic

0,IN va natri axetat 0,1N (theo Pearse, 1980).

Axit axetic Natri axetat pH
185 15 3,6
176 24 3,8
164 36 4,0
147 53 4,2
126 74 4.4
102 98 4,6
80 120 4,8
59 141 5,0
42 158 52
29 171 5,4
19 181 5,6
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- bém PBS (Phosphate buffered saline) - PBS 1X

(Theo http://wiki.answers.com/Q/PBS_buffer_composition)

Thanh phan Khéi lwong
NaCl 8,0g
KClI 02g
NazHPO4 1,44 g
KH2PO4 0,24 g

0 Thém dénh miic 800ml bang nuwdc cat.
0 Diéu chinh pH téi 7,4 bang HCI.
0 BO sung nudc téi 1000ml
0 Kht trung.
- Dém citrat (theo Gomori, 1955)

Dung dich goc: A: axit citric 0,1 M; B: natri citrat 0,1 M.
Dung xml A + yml B va pha loang t6i 100ml béng 50ml nwdc cat.

Axit citric 0,1M Natg,if“:l"at pH
46,5 35 3,0
43,7 6.3 3,2
40,0 10,0 3,4
37,0 13,0 3,6
35,0 15,0 38
33,0 17,0 4,0
315 18,5 4,2
28,0 22,0 4.4
25,5 24,5 4,6
23,0 27,0 4,8
20,5 29,5 5,0
18,0 32,0 5,2
16,0 34,0 5,4
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13,7 36,3 5,6
11,8 38,2 5,8
9,5 41,5 6.0
7,2 42,8 6,2

- Bém photphat - citrat (theo Pearse, 1980)

B0 sung cac thanh phan sau theo thé tich (ml) d€ duoc 100ml dém

Na;HPO4 Citrat
0,2 M(ml) 0,1M (ml) PH
5.4 44,6 2.6
7.8 42,2 2.8
10.2 39,8 3,0
12,3 37,7 3,2
14.1 35,9 3.4
16.1 33.9 3.6
177 323 3.8
193 30,7 40
20,6 29,4 42
222 278 44
233 26,7 46
248 25,2 48
25,7 243 5.0
26,7 233 5,2
27,8 222 5,4
29,0 21,0 5.6
30,3 19,7 5,8
32.1 17.9 6,0
331 16,9 6,2
346 15.4 6.4
36.4 136 6.6
40,9 9.1 6.8
43,6 6.5 7.0
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