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TOM TAT

DPau vo tom tuoi thudng dugc sir dung dé chin nudi gia stc, gia cam, thily san,
nhung do anh huéng bai mua vu nén ngudn cung cap khong duoc lién tuc. Dé co thé
bao quan dau vo tom st dung 1au dai hon cho chin nudi gia stc, gia cam va thuy san,
viéc tim bién phap xur li thich hgp phu phé pham tir tdm bang phuong phap vi sinh 1a
hét sirc can thiét.

Thi nghiém du’qc,b(“') tri theo tbé thuc thira sb gém 3 nhan td, mdi nhé}n té co 3
murc do: (1) Nong do mubi (A), (2) Nong d6 duong (B) va (3) Ham lugng ché pham vi
khuan Lactobacillus sp. (C), gdom to hop 27 nghiém thirc va lap lai 2 lan.

Phuong phap 0 chua st dung 25% dudng kem vang, 10% mudi va 1,5% bot vi
khuan Lactobacillus sp., 30% nudc so voi trong lugng nguyén liéu dau vo tom tuoi la
t6t nhat. Diéu kién o khong doi hoi phai xay nghién nguyén liéu nhu mot s tac gia da
thuc hién, va qua trinh 4 dugc tién hanh & nhiét do thuong, trong thi nghiém la vao mua
khd, nhiét dd khong khi tir 29 — 32°C. pH sau khi u 3 ngay dat 4,03 va giam nhe & cac
ngay sau d6. Sau 15 ngay 0, pH giit & muc 3,76 ma khong xudng qué thap, du dé bao
quan lau dai. Ham lugng acid lactic & nhom nghiém thuc nay sau 3 ngay dat 12,38g/lit
du dé bao quan. Ham lwong NH; sau 10 ngay 1a rat thap (0,043%) va bién dong nay la
khong dang ké sau 12 ngay u (0,045%). Phuong tién ¢ don gian, phit hop v6i ho chin
nuoi gia dinh. San pham sau 3 - 5 ngay u la co thé s dung dugce va cé thé ton trir
khoang mét thang ma khong co6 bién d6i 16n vé gia tri dinh dudng, khong anh huong
16n dén viéc bo sung véi ty 18 thich hop vao khau phan nuéi gia suc, gia cam, vat nudi
thay san....

Trién vong cia viéc st dung dau vo tom 1t chua khong chi ¢ hiéu qua kinh té
ma con mé ra kha ning giai quyét phé pham dau vo tom mot cach hiéu qua, vira tranh 6
nhiém trong nhitng luc du thira, vura giup on dinh ngudn thie dn bd sung dam, khodng
danh cho chin nudi gia stic, gia cam thily san trong nhan dan.
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CHUONG I PAT VAN PE

Viét Nam 1a mot qubc gia ven bién Déng Nam A, duoc sy vu dii cua
thién nhién. Viét Nam c6 bo bién dai, rong va rt thuan loi cho su phat trién cua
nganh thuy san. Ngoai ra, phan 16n lanh thé nudc ta 1a song nudc nén ngudn
thuy san rat phong pht. Trudc day, do khong dugc trang bi phuong tién danh bat
t6t, chua ap dung phuong tién danh bét hién dai nén ngudn thuy san cua nudc ta
chua dugc khai thac triét dé. Hién nay, nuoc ta da khic phuc duoc tuong ddi tot
nhuoc diém nay va khai thac t6t ngudn loi thuy san quy do thién nhién ban ting.
Trong d6, giap xac 1a ngudn nguyén liéu doi dao, chiém 30% - 35% tong san
lwong nguyén liéu thuy san ¢ Viét Nam. Trong cong nghiép ché bién thuy san
xudt khau, ti 1é co ciu cac mat hang tom dong lanh chiém 40% - 60% cong suét
ché bién cta cdc nha may ché bién thuy san dong lanh. Theo d6, cic nha may
ché bién da thai bo mot lugng khé 16n (khoang 50.000 tin/nim) phu phé pham tir

tom. (www.tintucvietnam.com — 2004).

Tuy nhién, van dé xt 1i phy phé pham (dau, vo) tir tom va cac phé pham
tlr tdm xuét khau hién nay dang la van dé khé khan. Hién tai, cac cong ty, co s&
ché bién thuy san cling d3 c6 mot sb giai phap:

Ban tuoi (hodc kho) mot phan phu phé phiam lam thirc an gia stic, phan
con lai phai bo lam rac thai...

San xuét chitin tir vo tom bang phuong phéap thuy phan protein theo
phuong phap hoa hoc.

Giai phap dau khong cho gié tri kinh té cao. Giai phap thir hai kha tén
kém. Va ca hai giai phap déu gy 6 nhiém méi truong va anh hudng xau dén hé
sinh thai. Dé dap trng nhu cau thuc tién trén, viéc nang cao gia tri kinh té tir con
tom va giai quyét vin dé 6 nhiém méi trudong tir phy, phé pham cua tém ciing
nhu gop phan lam ting thém sb luong cac san pham ché bién tir con tom 13 can

thiét.



Do viy, can nghién ciru va phat trién cong nghé ché bién va bao quan
luong phu phé pham trén nham nang cao gia tri st dung cua phu, phé pham tir
t6m. Pong thoi nang cao hiéu qua kinh té ctia nganh cong nghiép ché bién tém

va han ché 6 nhiém méi trudng do phu, phé pham tir tom gay ra.

Kinh nghiém dan gian di st dung dudng, gao nép trong viéc ché bién
mam va bao quan cd mam chua bang cach rang gao nép xay nhuyén va tron voi
c4 mudi, sau d6 dem nén chit vao chum, vai va trén cung do mét 16p nude mudi
hodc nuéc mam hodc st dung dudng va nudc mam dé mudi chua tom. San pham

muoi chua c6 thé kéo dai thoi gian ton trit va tang mui vi thom ngon.

Mot vai tac gia cling d3 str dung vo dau tdm @ chua nudi heo thit. Lé Vin
Lién, Nguyén Thién (1995), ding 5% vo dau tom 0 chua thay thé bot ca trong
khau phan thtrc dn nudi heo thit cho két qua ting trong va tiéu ton thic dn twong

duong khau phan c6 100% bot ca.

Tir nhitng khé khin & trén, va trén co so tiép thu nhitng kinh nghiém
trén, chung toi thir nghiém @ chua dau v6 tom va thém vi khuan Lactobacillus Sp

gitp qua trinh 1én men nhanh hon.

Pé dat duoc muc dich trén, t6i dé ra muc tiéu 1a: Khao sat néng do
duong, nong d6 mudi, nong do vi khuan Lactobacillus Sp thich hop trong viéc

bao quan dau vo tdom bang phuong phap 1én men 1 chua.

San pham tao ra la: “ Pau, vé tom mudi chua “ chira ham luong protein
cao, 1a ngudn dinh dudng rat tt cho gia stc, gia cAm, vat nudi thuy san. Ngoai
ra, nd con ¢6 ham lugng acid cao, pH théip nén bao quan dugc tdt hon. Qua do,
g6p phan tao ra san pham co6 chit luong hon, c¢6 tinh phd bién rong rai hon, c6

gia tri kinh té cao hon va gidm thiéu viéc gay 6 nhiém moi truong.



CHUONG II LUQC KHAO TAI LIEU

2.1. Tinh hinh nghién ctru dau v6 tom lam thirc an gia stc
DPau vo tom, phu pham trong nganh ché bién thuy hai san, di dugc nhiéu
tac gia nghién ctru va sir dung lam thirc an gia sic, c6 nhiéu cong trinh nghién

ctru ve thanh phan hod hoc va gia tri dinh dudng cua dau va vo tom.

Theo Vi Duy Giang (1995), bot dau tém duogc ché bién tir dau, cang, vo
tom 1a ngudn protein dong vat rat tot cho gia stc, gia cdm. Gia tri dinh dudng
ctia bot dau tom thap hon bot ca va bot mau. Bot dau tom co 33 — 34% protein,

trong do c6 4 — 5% lysin va 2,7% methionin.

Theo Duong Xuén Tuyén, dau vo tom tuoi dem hap cach thuy cé chira
chat kho 13 26,40% va protein th khoang 11,38%, trong khi protein tho trong vo

dau td6m mudi chua 1a 11,20%.

Chét xo trong dau vo tom kha cao va bién dong tuy theo thanh phan dau

v6 t6m, ham luong thay ddi tir 3,3 — 6,0%.

Calci, phospho 1a thanh phan kha quan trong trong dau vé tom. Dau vo
tom tuoi dem hép chura 3,68% calci va 0,22% phospho, tro va dau vo tom U chua
¢6 ham luong calci 2,15% va phospho 0,44%. Bot dau vo tom sdy kho chira
5,2% calci va 0,9% phospho (Duong Xuan Tuyén - 1992).

Pau vo t6m tuoi it duge sir dung nudi heo nhung duoc stir dung kha phd
bién nhu ngudn thire dn bd sung dam trong chin nudi vit dé. Vo dau tom tuoi
dem hap duoc Duong Xuan Tuyén (1992) sir dung dén 46% va lta 1a ngudn thirc
an nang luong chinh nudi vit dé CV super M tai trai Vigova cho ning suat trimg
160 qua/nam so voi tiéu chuan ciia Anh vé ning suét trimg doi voi gidng vit bd

me 170 qua/nam.



Mot vai tac gia cling da sir dung vé dau t6m @ chua nudi heo thit. Lé Vin
Lién, Nguyén Thién (1995), ding 5% dau vo tom @ chua thay thé bot c4 trong
khau phan thtrc dn nudi heo thit cho két qua ting trong va tiéu ton thic dn twong

duong khau phan c6 10% bot ca. (Theo Nguyén Thi Thu Van — 1997).

Bang 1: Thanh phan ho4 hoc ciia vé, dau tom

am  Protein  Tro Lipid  Chitin

Neuvén L&
guyén liéu (%) (%) (%) (%) (%)

Tom hum
13,5 17,0 54,7 _ .

(Linuparus trigonus)
Tom he 92,4 61,6 26,67 1,4 30,0

Tom st
9,7 42,8 20,8 1,2 36,5

(Penaeus monodon)

Tom bac, tom thé
4,0 45,0 31,7 0,4 27,2
(Penaus sp)
TOm song
10,3 57,9 0,3 17,1

(Procamparus clarkii)

Nguén: Té Quang Trwong - 2004

2.2. Tinh chit diu v6 tdm trong qua trinh ton trir tw nhién
Tém tép sau khi thu hoach duoc bao quan bang cach udp nudc da va van
chuyén dén nha may. Pau vo tom 1a san pham phu ctia qua trinh so ché cia tom
boc vo, do vay dau vo tom chi gitt dugc trang thai twoi trong vai gid, sau d6 nd
chuyén thanh mau do. Phan vo tom ¢ trang thai kho va vo tom s& c6 mui hoi néu
khong duoc bao quan ky. Mui hoi ctia dau, vo tom do qua trinh xAm nhép, phan
huy cta vi khuin gy thdi gdm vi khuan hdo khi va yém khi. Chung tiét ra men
phan giai chat dam va NHj; ciling duoc san sinh trong qua trinh phéan giai protid.
Mot s chét khac cling dugc tao ra nhu acid carbonic, acid sulfuric, acid formic,

acid acetic, acid succinic va mot sé doc td. (Nguyén Vinh Phuéc, 1980).



Hién twong gay thdi nguyén liéu

Khi gip truong hop tom quéa nhiéu, ché bién khong kip ma bao quan
khong k¥, d& xay ra hién tuong thdi nguyén liéu.

Nguyén nhén:
v' Phan mg oxy hoa xay ra giita cic gbc amin tao thanh: aldehyl,
cetone, indon. ..
v" Do vi sinh vat phan huy.
Ciach khic phuc:

Béo quan ky nguyén liéu bang cach trir lanh hodc uép da (déu ¢ nhiét do
<10°C), thoi gian khong qua 24".

Tém lai, néu dé nguyén li¢u qué lau, s€ gay ra hién tuong ddm den, bién
do, théi nguyén liéu. Do d6, lam giam gia tri dinh dudng va anh huéng dén gia
tri dinh dudng cia san pham.

Pé khong ché qué trinh phan huy dam trong qué trinh ton trir, d6i véi
nguén dam ddng vat nhu thit, cé, tom, tép, nguoi ta da ap dung mot sO phuong
phap bao quan don gian bao gdbm phoi, siy, mudi man, mudi chua. ...

2.3. Céac phwong phap bao quéan diu vé tom

Phot

La cach st dung nang lugng tir birc xa mat tro1 lam kho cac nguyén lidu
can duoc bao quan. Cung véi su luu thong khong khi ty nhién, do két qua cua
nhiét d6 cao va 4m d6 thap ctia khong khi so voi nguyén lidu, s& c6 qua trinh bic
hoi nuée tir san pham can duoc phoi kho.

Say

Str dung nhiét tur su dbt chay nhién li€u nhu than, cui, dau, triu hoac
dong dién qua dién tré phat nhi¢t lam nong khong khi va khong khi nong dugce

thdi truc tiép vao budng say.



U chua

U chua dé du trir thirc n & trang thai tuoi 12 phuwong phép bao quan thirc
an rat ¢ dién, co tir 1au doi va duogc cai tién nhiéu vé ki thuat. Phuong phap nay
duoc tng dung rong rdi & Chau Au véi quy mo 10n sau dai chién thé giéi lan thi
I. Nudc ta d3 sir dung thirc an U chua ¢ ciy va phu pham tir ngudn gdc thyc vét
dé nuoi trau, bo tir nhiéu nim qua, nhung s luong con it. Phuong phap U lén
men sinh hoc dugc trng dung rong rai & Cuba, st dung cé u tuoi dé chan nuéi.

Nguyén tic @ cd hodc phu pham dong vat cling giéng nhimg thic an
khac, tao diéu kién yém khi va qua trinh 1én men nhanh dé nguyén liéu & khong
bi hu.

DPuong:

La chat giup qua trinh 1én men nhanh hon. Y nghi tit ca phé pham ca c6
thé bao quan lan dau tién dugc néu ra ¢ hoi thao ciia FAO nam 1986 va chi sir
dung dé nuoi ngdng.

Theo Lé Vin Lién (1992), G hdn hop dau tdm, mau twoi va mat duong
theo ti 18 5:3:2, thoi ki 1én men 1a 10 ngay, pH = 4,3 — 4,5 san pham c6 mau hoi
hdng, mui d& chiju.

Mudi:

La chit giup tc ché vi sinh vat tap nhiém phat trién, tao diéu kién cho
1én men lactic.

B sung vi khuén trong qua trinh

Nguyén Xuin Tham (1988) da sir dung vi khuan dong kho cua Hungary
dé mudi tom chua.

Nguyén Thi Thu Vén (1997) di st dung 6,6 x 10° t& bao/kg nguyén liéu
11 dé & chua dau vo tom.

Bao quan thuc pham bang phuong phap 1én men



2.3.1. Co sé Iy thuyét ciia qud trinh Ién men
- Céc dang cua qua trinh lén men lactic

Lén men acid lactic 13 qua trinh chuyén hoa yém khi cac chit glucid
thanh acid lactic nho hoat dong song truc tiép cua vi sinh vat. Lén men lactic 1a
mot trong nhitng qua trinh chuyén hoa phat trién nhat trong ty nhién.

Co hai dang ctia qua trinh Ién men lactic trong ty nhién:

0 Dang Ién men dong hinh:

Trong thién nhién t6n tai mot s6 loai vi khuan c6 kha ning phan huy
duong theo con dudng don gian va tao nén san pham chu yéu 1a acid lactic, goi
14 vi khuan lactic.

Qua trinh 18n men lactic dién hinh:

CeH ;06 —» 2CH3CHOHCOOH + 22,5 Kcal.
Duong — Acid lactic

Do hé enzyme trong nhitng giéng vi khuan khac nhau nén co ché hoa
hoc clia qua trinh 1én men lactic & cac gidng vi khudn thuong khong gidng nhau.
O vi khuan lactic dién hinh, sy chuyén hoa duong thanh acid lactic di theo con
duong 1én men ruou dén giai doan tao acid pyruvic, sau d6 dugc khir béng hai
nguyén tu hydro nho hoat dong ctia enzyme Lacticodehydrogenase tao thanh

acid lactic.

Lacticodehydrogenase

»

CH;COCOOH + 2H CH;CHOHCOOH

0 Dang lén men lactic di hinh
Nhom 1én men lactic khong dién hinh thi gdy 1én men phirc tap hon, goi
l1a 1én men lactic khong dién hinh, hay 1én men lactic di dang, ching tao nén
trong moi trudng ngoai acid lactic con nhiéu san phdm phu: acid acetic, ruou

etylic, CO,, dextran,...



Vi khuan 1én men lactic di hinh rat can thiét trong 1én men rau mudi
chua, boi vi chiing sinh ra acid dé bay hoi va cac hop chat khac (ester, diacetil,
acetaldehyd...) tao mui vi wa thich cho san pham. Chiing xuat hién sém trong
qué trinh 1&én men.

2C¢H,0¢ — CH3CHOHCOOH + COOH(CH,),COOH + CH;COOH

+ C,H;OH + CO, + H, +x Kcal

S6 luong cac san pham phu hoan toan phu thudc vao gidng vi sinh vat,
moi truong dinh dudng va moi truong ngoai cadnh. Noi chung thi acid lactic
thudong chiém 40% luong duong di phan huy, acid succinic gan 20%, ruou etylic
khoang 10%, acid acetic khoang 10% va cac loai khi gan 20%. Doi khi lugng
khi it hon va thay vao d6 mét lugng nho acid formic. Acid nay khi bi phan huy

s€ chora CO, va H,.



Glucose \
/ l Glcl—6P

Fru-1,6P Fru-1.6P
<+<—— Aldolase 6P-Gluconate
Acetyl-P + Erythrose-4P l
Triose-3P l Fru-6P Xylulose-5P + CO,
ADP Heptose-P
ATP
l <«—— Phosphoketolase ———»
v
v Acetyl-P + Triose-3P Acetyl-P + Triose-3P
Pyruvate ADP l
ATP ADP
Pyruvate ATP
Pyruvate
v
v Lactate Acetate (Etanol)
Lactate Lactate
Phan giai ducng Chubi phan tmg Bifidus Chubi phin tmg 6P-Gluconate
Céac chudi phan ing Phosphoketolase
(Lén men dong Lactic) (Lén men di Lactic)

Hinh 1: Cac chudi phan g 1én men hexos ciia vi khuan Lactic (N.T.T.Van— 1997)



San pham vo, dau tom mudi chua:
San pham c6 néng do protein thd chiém 11%-20%, ham lugng calci phu
hop cho su phat trién cua gia stc, gia cam, vat nudi. C6 thé bao quan lau dai (do
ham lugng acid cao) ma khong 1am giam chat trong thirc dn. Ngoai ra, nd con
cung cap sic td, 1a nhitng yéu t6 can thiét cho viéc tao lap vo trimg, chit luong
long d6 cua trimg gia cAm. Bén canh d6, lugng lizin trong nguyén liéu 13 ngudn
hoocmon kich thich ting trudng rat tot cho gia suc, gia cim, vat nudi. Thanh
phan chitin trong nguyén liéu giup gia stc, gia cAm, vat nudi khang duoc mot sd
bénh tat do nidm, nhiém khuén gay ra.
Phuong phap danh gia thue an u chua:
Kiém tra bang cam quan
Mui: ¢6 mui thom dé chiu, khong c6 mui hoi hodc mui amoniac.
Mau sic: tuy theo loai thuc an dem u dé cho mau sic khac nhau,
tuy nhién truong hop mé 0 c6 mau nau den thi khong dat chat
lugng.
Trang thai vat Iy : nguyén liéu @ gitr nguyén trang thai ban dau
trude khi u.

Kiém tra & phong thi nghiém:

Ngoai viéc kiém tra san pham 0 chua bang cach quan sat, c6 thé kiém tra
& phong thi nghiém bang cach theo ddi bién d6i pH, ham luong acid lactic trong
qua trinh 1 chua ...

2.4. Cac yéu t6 anh hwéng dén qua trinh muoi chua san pham

Nguyén 1i ctia qué trinh 1én men (4 chua) 1a qua trinh 1én men yém khi
v6i sy tham gia cua vi khuan 1én men lactic dién hinh hoic khong dién hinh
Streptococcus, Lactobacillus Sp, Leuconostoc...Cac vi khuan nay khi 1én men
duong thi tao ra acid lactic, khi luwong acid lactic san sinh ra nhiéu thi dat pH =
4- 4,5. O moi truong pH thap, cac vi khuan 1én men théi s& bi khéng ché, do do

c6 thé bao quan san pham dugc lau.



Khi pH thirc n 0 xanh cang thp thi luong acid lactic cang nhiéu, nén
phai cho luong acid nay tdng cao trong thirc an 4 mai ¢o6 tac dung bao quan dugc
lau.

2.4.1. Anh huwéng ciia nhigtdp
Nhiét 360 mé G lam thay d6i ki€u 1én men vi sinh vat, nhiét d6 25 — 30°C

thich hop cho cau khuéan lactic 1én men, nhiét do 35 — 40°C tao diéu kién cho vi
khuan Butyric hoat dong.

C6 hai loai 1én men U chua thirc an gom loai 1én men néng (40 — 45°C)
va lén men lanh (15 — 35°C).

Khi nhiét d6 thirc an 0 1én dén 30°c, cao hon nhiét d6 moi truong tur 2-
5°C thi rat c6 lgi cho vi khuan lactic 1én men manh phat trién. (Nguyén Vin Ba-
2003)

2.4.2. Anh hwéng ciia ham lwong nwéc ,
Ham lugng nudc bo sung qué thap thi kho nén chat dugc khodi thic an,

khong khi con sot lai trong mé U tao diéu kién ting nhanh nhiét do, gay bat loi
cho két qua 0. Nguoc lai, néu thira nudc cling gy tac hai thiic day sy 1én men
sinh acid acetic lam thirc &n qua chua, thu khong thich dn. (Nguyén Vin B4 -

2003)



CHUONG III VAT LIEU VA PHUONG PHAP THi

NGHIEM
Thi nghi€ém dugc tién hanh tai phong thi nghi¢ém - B mon Cong Nghé

Thuc Phim — khoa NN&TNTN - Trudng Pai Hoc An Giang.

Thoi gian thuc hién: Tir thang 03/2005 dén thang 05/2005.
3.1. Nguyén vat liéu nghién ciru

- Piu v6 tdm

Phu phé pham dau vo t6m duoc thu gom tir xi nghiép ché bién thuy san
hoic tir chg vao budi sang mdi ngay duoc lam sach va st dung.

Dau vo tém duoc chon ddng nhét vé chung loai tom su.

- Duwong

Chon loai duong kem vang.

- Mudi

Chon loai mudi bot thuong (khong phai muébi Iot).

- Ché pham vi sinh

Str dung ché pham vi khuan lactic do Vién Nghién Ctru & Phét Trién
Cong Nghé Sinh Hoc - Trudng Pai Hoc Can Tho cung cdp. Ché pham dang bot
kho chira Lactobacillus sp. v6i mat s6 10° CFU/g (CFU = colony formed unit).
3.2. Phwong phap thi nghiém

Thi Nghiém: X4c dinh néng do mudbi, néng do duong va ham luong ché
pham vi khudn Lactobacillus Sp thich hop dé 1én men (4 chua) san pham.

Phwong phdp thi nghiém thira s6 gom 3 nhan t6:

Nhan té A (ndng d6 mudi ) : A;=7% ; Az =10% ; Az =12%.

Nhan t6 B (ndng d6 duong) : By = 15% ; B, = 20% ; B3 = 25%.

Nhan t6 C (ham lugng ché pham vi khuén Lactobacillus Sp) : Ci= 1,0% ; Co=

1,5% ; C3=2,0%.
(ndng d6 tinh theo phan traim khdi lvong nguyén liéu st dung).

Céc nghiém thurc duoc b tri hoan toan ngﬁu nhién véi 2 lan lap lai.



3.3. Phwong phap thue hién

Kinh nghiém dan gian di st dung dudng, gao nép trong viéc ché bién
mam va bao quan ca mam chua bang cach rang gao nép xay nhuyén va trén voi
c4 mudi. Sau d6 dem nén chit vao chum, vai va trén cung do mot 16p nude mudi
hodc nuéc mam hodc st dung dudng va nudc mam dé mudi chua tom. San pham
mudi chua c6 thé kéo dai thoi gian ton trit va ting mui vi thom ngon.

Trén co so tiép thu nhitng kinh nghiém trén, ching t6i thir nghiém @ dau
v6 tom gilt nguyén trang thai (khong nghién) va thém vi khuan Lactobacillus Sp
gitp qua trinh 1én men nhanh hon.

Chon vo6 dau tém tuoi, sach sau d6 tién hanh 1 gdm cac budc sau:

Can cac nguyén liéu mudi, dudong, ché pham vi khudn, dau vo tom theo ti 1¢

cua meé u 100gr.

Mudi, dudng, ché phdm vi khuan va nudc duge phdi hop trude trong keo, ké

dén 1a cho dau vo tém vao, tron déu.

Sau cung, nguyén liéu duoc gai nén chit va day kin. Pén ngay u tha 3 tién

hanh 14y mau.
3.4. Cac chi tiéu theo doi
1. Cac mau dugc do pHsau0;3;5;7; 15 ngay dé theo ddi su thay
ddi pH.
2. Xac dinh ham luong acid lactic theo tung giai doan khac nhau
(sau: 3; 5; 7 ngay).
3. Phén tich cac thanh phan dinh dudng dau, vo tom trude va sau khi
1 vao cac thoi diém 10 va 12 ngdy 0, gdm céc chi tiéu:
NHs.
% Chat kho
Phén tich thong ké so liéu: Xu 1y s liéu va vé biéu dd theo chuong

trinh STATGRAPHICS plus va chuong trinh Excell.



Quy trinh u chua
Nguyén liéu Du’(‘)’nf + Mudi

L Bo sung vi khuan

|

B6 sung nwéc
(30% trong lqurg nguyén li¢u)

Bang 2: So' d6 bo tri thi nghiém (Thi nghiém gdm 27 td hop nghiém thirc)

Mubi
A A, Aj

Puong(B)

+VK (C)

B1C1 A1B1C1 A2B1C1 A3B1C1
B,C, A;B,C, A,B,C, A3B,C,
B1C3 Al B1C3 Az B1C3 A3 B1C3
B,C, A, BG4 A; B,C, A; B,C,
B2C2 Al B2C2 Az B2C2 A3 B2C2
B,C; A1 B,C; A; B,C; A3 B,C;
B;C, A; B;C, A, B;C, Az B;C,
B:C, A B3C, A; B3C, Az B3C,

B3C3 Al B3C3 Az B3C3 A3 B3C3




3.5. Phwong phap lay mau

Phuong phép 1dy mAu gan 16p mit, 16p giira va bén dudi véi ti 16 2 phan
dau vo tom va 1 phan nude c6 khéi luong 50gr, tron déu sau d6 chuyén dén diém
phan tich trong ngay.
3.6. Phuong phap phan tich

3.6.1. Phwong phdp xdc dinh ham lugng acid toan phan. .
Hut 5ml dung dich mau (loc qua gidy loc) that chinh xac bang pipette.

Cho vao binh dinh mrc100ml. Pha nude cat dén vach va lac déu.

Lay10ml dung dich di pha lodng cho vao cbc c6 dung tich 100ml va cho
vao 20ml nuéc cit, lic déu roi cho vao 2 - 3 giot phenolphtalein (1%). BDem
chuan d6 bang dung dich NaOH 0,1N dén khi vira xut hién mau hong nhat (pH
=8,2).

Ham luong acid lactic dugc tinh bé1 cong thure:

V*0,009*1000 (a=0,5)

V: thé tich NaOH 0,1 N tiéu hao (ml).
0,009: duong luong acid lactic twong tmg véi 1 ml NaOH 0,1 N.
a: thé tich dung dich mau dung kiém nghiém chua pha lodng (ml).

3.6.2. Phuwong phap xdc dinh ham lwong NH3
O Nguyén ly

Déy mudi amoni ra thé tu do béng mot chat kiém manh hon amoniac,
nhung khong manh lim dé tranh anh huong dén thuc phém, thi du nhu
Mg(OH),, Na,COs. Dung hoi nudc kéo amoniac di dugc giai phong ra thé tu do,
sang binh chuan d6 va chuan d6 bang NaOH 0,1N véi alizarin natri sulfonat 1am

chét chi thi mau.



0 Tién hanh

Trong phuong phap dinh lwrong amoniac, nudc str dung nhat thiét khong
dugc c6 amoniac hay mudi amoni, do d6 truéc khi cit kéo amoniac dé dinh
luong phai rira méay cho that k§ dé loai amoniac. Néu co, can phai vé sinh, trang
rua dung cu that sach.

Can chinh xac 5g mau cho vao binh ciu, cho thém nudc cat vao dén 2/3
binh, thém vai giot chét chi thi mau. Cho NaOH 40% vao cho t&i khi ¢ phan
g kiém 13 rét (mau tim).

Pé tranh sui bot phong 1én, cho thém vai giot dau paraffin hodc con
octylic. Lip vao bo chung cit, dun so6i, hoi nude bdc 1én kéo NH; qua 6ng sinh
han s¢ dong lai, roi xu6ng binh chuéin d6 chira sin 10ml acid socbic 40% cung
chét chi thi mau.

Cét cho dén khi hoi nu6c khong con NH; nita (thtr v6i gidy quy khong
con phan tmg kiém). Hoi NH; bay ra s& két hop véi acid socbic tao mudi. Pem
chuan d6 bang H,SO, 0,IN.

0 Tinh két qua
1,7¥N*100
P*1000

P: S g mau dem dinh luong.
N: S6 ml H,SO, dung dé chuan db.
W: Ham lugng NH;

3.6.3. Phuwong phdp xdc dinh ham lugng chit khé
0 Nguyén ly (phuong phap say kho)

Dung strc néng lam bay hoi hét hoi nudc trong thyc pham. Can trong
lwong thuc pham trude va sau khi say khé, tir d6 tinh ra phan trim nudc cb trong

thuc pham va ham lugng chat kho cé trong thyc pham.



0 Tién hanh

Lay mot cbc thuy tinh c6 dung 10 — 30g cat va mot diia thuy tinh det
dau, dem siy & 100°C- 105°C cho dén trong lugng khong ddi. Dé ngudi trong
binh hit 4m va cén & can phan tich chinh x4c dén 0,0001g.

Sau d6 cho vao cbc can khoang 10g chat thir di chuan bi sin, nghién
nho. Can tit ca & can phan tich voi do chinh xac nhu trén.

Dung que thuy tinh khudy déu chat thir v6i cat. Dan déu thanh 16p
mong.

Cho tat ca vao tii sy 100°C- 105°C, sy kho cho dén trong lugng khong
ddi, thuong t6i thiéu 1a trong 6 gid. Trong thoi gian sdy, ctr sau 1 gio, lai 14y diia
thuy tinh dep dau nguyén nho cac phan vén cuc, sau d6 lai dan déu va siy tiép
tuc.

Say xong, dem 1am ngudi ¢ binh hat am (25 — 30 phat) va dem cén & can
phan tich v41 do chinh xac nhu trén.

Cho lai vao tu say 100°c- 105°c trong 30 phut ldy ra dé ngudi trong binh
hat am va can nhu trén cho dén trong luong khong doi. Két qua giita hai lan can
lién tiép khong dugc cach nhau qua 0,025 g cho mdi gram chat thr.

o Tinh két qua

M (%) = (D1 — Dz)/m

M%: Phan trim chat kho
D1: Khéi lwong cdc va mau c6 khdi lwong khong d6i cudi cing
D2: khéi luong cdc ban dau

m: khéi lwong mau dem phan tich



CHUONG IV KET QUA VA THAO LUAN

Trong qua trinh 0 chua v6 dau tom, dudi anh hudng cua céc ty 1& dudng,
mudi, vi khuan khac nhau, ham luong acid lactic sinh ra theo thdi gian cao thap
khac nhau theo timg nghiém thirc. Két qua theo ddi vé ham luwong acid lactic
sinh ra sau 3 ngay, 5 ngay va 7 ngay dugc trinh bay ¢ bang 3 nhu sau:

Béang 3:Ham lwgng acid lactic (g/lit) ciia cac nghiém thirc G theo thoi gian

Thoi gian
3 ngay 5 ngay 7 ngay
Nghiém thuc

AB,C, 16,62" 17,64°% 20,529
AB;C, 16,88" 30,06 30,2954
A BiC; 17,06 34,83%¢ 34,86
A; B,Cy 16,88" 22,50%0cde 30,02°4
A B,C, 17,11 30,01 34,83
A; B,Cs 17,511 33,02% 34,92%
A B3Cy 13,14 29,84bcd 34,74
A; B;C, 17,33 29,972 34,97
A B3G; 13,95¢°th 34,02° 35,10°
AsBC; 8,03% 28,53bcde 32,60°%
AsBCy 8,48 32,6920¢de 32,684
A, BiC; 13,46°% 28,26% 31,01
A; BoC; 16,43 28,85 34,02%
A, B,Cs 17,241 34,52% 34,56
A, B,C; 14t 34,88%° 34,88%®
A, B;C; 16,111 34,35%® 34,38°
A, B3C, 12,38% 34,88% 34,92°
A, B3C; 10,01 34,17 34,79°
AsB.C, 4,95 16,61° 18,27
A3B;C, 6,89 7,98" 16,388
A3 BiCs 7,34%° 7,70" 17,60
A; BC, 6,82" 7,63 8,69’
A3 BC, 7,34% 7,56 31,64'
A; B,Cs 10,01 7,98 18,95
A; B;C, 11,66% 761" 16,97¢
A; B;3C, 13,55°T 7.47" 18,36"
As B3C; 13,46 20,34%0cde 20,39%

Ghi chu: Tri s6 ¢6 clng chit s6 giong nhau, ¢ su khac biét khong y nghia & 95%



HI. Acid lactic sau 3 ngay

4.1. Qua trinh 1én men acid lactic trong @i chua dau vé tom

Sau khi u 3 ngay:

luong acid lactic sinh ra ¢ cac nghiém thtrc trinh bay qua phuong trinh
hoi quy nhiéu chiéu nhu sau: R* = 98,75 %

HI.Acid lactic sau 3 ngay = 22,4755 + 2,55007*Y — 5,65404*Ham
lvong mudi — 2,40421*X — 0,0857556*Y* — 0,0172407* Ham luong mubi > +
1,20778*X* + 0,161478*Y*Ham luong mudi — 0,471079*X*Y + 0,633596*

Ham luong mudi *X + 0,0214737*X*Y* Ham luong mudi.
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Hinh 3: Biéu do mit dap tng ciia ham
lwgng Acid lactic sau 3 ngay cua cac
mau ¢ 10% muoi

Hinh 2: Biéu d6 mit dap ng ciia ham
lwgng Acid lactic sau 3 ngay ciia cic mau
6 7% muoi
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Hinh 4: Biéu d6 mit dap wng ciia ham
lwgng Acid lactic sau 3 ngay cua cac
mau ¢ 12% muoi



Ham lugng acid lactic dat cao nhét & nghiém thac A|B,C; (17,51 g/l) va
nghiém thirc A;B;C, (17,33 g/l). Sai khac rat c6 y nghia (P< 0,01) giita ham
lugng acid lactic cia cac nghiém thic C;, C,, va C; (twong ung vdi 1%, 1,5% va
2% ché pham vi khuan lactic). O nghiém thtrc cang c6 nhiéu ché pham vi khuan
thi ham luong acid lactic sinh ra cang cao. Tri s6 trung binh vé ham luong acid
lactic ctia cac nhom nghiém thire trén 1an luot 14 12,28 g/1; 13,02 g/l va 14,36 g/l.

Su khac biét nay 1a khong c6 ¥ nghia gitta cac nhom nghiém thuc B, va
B; nhung lai ¢6 sy khac biét rt y nghia (P < 0,01) giita hai nhém nay v6i nhom
nghiém thuc B;.

Vi néng dd mudi thi lai khac, sy khac nhau gitra cd ba nhom nghiém
thirc A; A, va A; la rat khic biét (p < 0,01). Nong d6 mudi cang thap thi ham
lwong acid lactic sinh ra cang cao. Tri sb trung binh cta ba nhom nghiém thirc

nay lan luot 12 16,27g/1, 12.9g/1 va 10,48g/1.



HI. Acid lactic sau 5 ngay

Sau khi u 5 ngay

luong acid lactic sinh ra & cac nghiém thtrc trinh bay qua phuong trinh
héi quy nhiéu chiéu nhu sau: R* = 92,19 %

Hl.Acid lactic sau 5 ngay = -376,111 + §,19744*Y +69,7328* Ham
lwong mudi + 167,145%X + 0,0881444*Y?* — 2,44687* Ham luong mudi > +
0,941111*X> — 1,25001*Y* Ham lugng mudi — 7,63093*X*Y — 18,0738* Ham

lrong mudi *X +0,841855*X*Y* Ham luong mubi
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mau ¢ 10% muoi

6 7% muoi

NN
S B

—_
S B~ 0N

]2325 HI. Buong (%)

HI. Acid lactic sau 5 ngay

1517192

HI.ché phdm Vi khuin (%)

Hinh 7: Biéu d6 mit dap tng ciia ham
lwgng Acid lactic sau 5 ngay cua cac
mau ¢ 12% muoi



Ham luong acid lactic ctia cac mé u tiép tuc ting. Khac biét chi co ¥
nghia (P<0,01) vé ham luong acid lactic giita cac nghiém thic C, va C; tuong
g véi 1%, va 2% ché pham vi khudn. Cac nghiém thirc C; c6 ham luong acid
lactic cao hon cac nghiém thuc C, va C..

O nhém nghiém thirc ¢6 nhiéu dudng thi ham luong acid lactic sinh ra
cao (P < 0,01). Nhung ciing giéng nhu & 3 ngay, thi su khic biét ¢ y nghia chi
xay ra gitra nhom nghiém thirc B; va hai nhém con lai. Tri s acid lactic trung

binh cta cac nhom B, B, va Bs lan lugt 1a 22,87¢g/1, 22,86g/1 va 26,87g/1.



HI. Acid lactic sau 7 ngay

38
34
30f
26¢
22

Sau khi u 7 ngay

lugng acid lactic sinh ra ¢ cac nghiém thirc trinh bay qua phuong trinh
héi quy nhiéu chiéu nhu sau: R* = 96,71 %

Hl.Acid lactic sau 7 ngay = -275,739 + 11,0042*Y + 37,7853* Ham
lvong mudi + 113,597*X — 0,103611*¥Y”2 — 1,36248* Ham luong mudi * —
12,1611*¥X* — 0,69052*Y* Ham luong mudi — 3,5058*X*Y — 8,25816* Ham

lrong mudi *X + 0,385066*X*Y * Ham luong mudi
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HI. Acid lactic sau 7 ngay
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Hinh 8: Biéu do mit dap vng ciia ham
lwgng Acid lactic sau 7 ngay cia cac mau

g ‘
151’} HI. Pudng (%) 1214 16 13 2 HI. Duong (%)

1.2 14 16 1.8 ’
HI.ché phdm Vi khuan (%)

HI.ché phdm Vi khuan (%)

Hinh 9: Bi¢u d6 mit dap &ng ciia ham
lwgng Acid lactic sau 7 ngay cuia cac
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Hinh 10: Biéu d6 mit dap Gng ciia
ham lwgng Acid lactic sau 7 ngay cia
ciac mau & 12% muoi



So v6i ngay thtr 5 thi ham lugng acid lactic c6 tdng nhanh ¢ cac nghiém
thiuc C;, C; va tang nhanh hon & nghiém thirc C,. Tuy nhién, Ham luong acid
lactic sinh ra & nhom nghiém thic C; (27,41g/1) lai thdp hon so véi nhom
nghiém thuc C, (29,65g/1).

Diéu nay van dung khi ta xem xét két qua theo nhom cac nghiém thirc
duong (P<0,01). Nhém nghiém thirc B, lai ¢6 tri s6 ham lugng acid lactic trung
binh cao hon nhoém nghiém thirc B; (29,35g/1 so v6i1 29,3g/1) nhung su khac biét
nay 1a khong co y nghia thong ke.

Tuong ty nhu & 3 va 5 ngdy, v6i ham luong mudi cang cao thi ham
lugng acid lactic sinh ra cang it va khac biét gitra cac nhém Al; A2 v61 nhom

nghiém thirc A3 14 rat co y nghia (P < 0,01).

Anh hwéng ciia ham lwong ché pham vi sinh ddi véi lwong acid lactic sinh ra.
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Hinh 11: Ham lwgng Acid lactic theo ham
Iwgng vi khuan theo thoi gian



Tir két qua sau 3 ngdy 0, ta thdy nhom nghiém thirc c¢6 ham luong vi
khuan lactic cang cao thi ham luong acid lactic sinh ra cang 16n (P < 0,01). Pic
biét 1a nhom nghi€ém thic Cs, sau 3 ngay, ham luong acid lactic sinh ra dat 14,36
g/l. Vi ham luong acid lactic sinh ra nhu vay c6 thé gitip bao quan san pham lén
men dau v6 t6m tot hon (Nguyén Thi Thu Vén- 1997).

Sau 5 ngay u va 7 ngay u thi ham luong acid lactic sinh ra manh hon &
nhoém nghiém thirc C,, C, va cham hon & nhom C;. Sy khéc biét gitra Cy, C, va
C; 1 rat c6 ¥ nghia. Ham luong acid lactic sinh ra & 7 ngay c¢6 tri sé trung binh

lan luot 1a 25,79g/1; 29,64¢g/1; va 27,41 g/l.

Anh hwéng ciia ham lwong dwong doi véi lwong acid lactic sinh ra.
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Hinh 12: Ham lwgng Acid lactic theo
ham luwgng dwong theo thoi gian



Xét két qua sau 3 ngay U, 5 ngay U va 7 ngay U, ta thiy giita cac ham
lwong duong khac nhau thi c¢6 sy khac biét co ¥ nghia vé ham luong acid lactic.
Cac nghiém thirc c6 ham luong dudng cang cao thi ham luong acid lactic sinh ra
nhanh hon cac nghiém thtrc c6 ham luong duong thap hon. Sau 3 ngay U thi ham
luong acid lactic sinh ra trung binh cta cac nghi¢ém thac B, B, va B; la:
11,07g/1; 14,65g/1 va 13,93g/l. Cac tri s6 twong Gng sau 5 ngay la: 22.87g/l;
22,87g/1; 26,87 g/l va tuong tu & 7 ngay la: 24,21g/1; 29,35g/1 va 29,3g/1.

Vé6i ham luong dudng cao thi gitp cho san pham nhanh chéng dat ham
lwong acid lactic cao ¢6 1oi cho viéc bao quan. Néu ham luong dudng cao qué s&

lam trc ché vi khuan lactic, lam han ché lugng acid lactic sinh ra.

Anh huwong cua ham lwong muoi doi voi lwong acid lactic sinh ra.
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Hinh 13: Ham lwgng Acid lactic theo
ham lwgng mubi theo thoi gian



Boi vi mudi khong phai 1a ngudn dinh dudng cho vi khuan lactic phat
trién nén nd khong gitp ich gi cho viéc san sinh acid lactic. Nhung ham luong
mudi lai tic dong vao kha ning phat trién cua vi khuan, lam cho ham lugng acid
lactic sinh ra c6 su khac biét rat y nghia (P<0,01) giirta cac nghiém thic A; va
A, A,. Sau khi U 3 ngay, ham luong acid lactic sinh ra lan luot 1a 16,27¢g/1;
12,9¢/1; va 10,48 g/l d6i véi A, A, va As. O 5 ngay 1a 28,86g/1; 31,72g/1; va
10,81 g/l. Con 7 ngay thi cac thong sb trén twong tu s& 1a 32,22g/1; 33,15g/1 va
18,48 g/1.

Ham lugng mudi cao giip uc ché vi khuén c6 hai, tao diéu kién béo
quan khi ham luong acid sinh ra chua da dé bao quan. Nhung néu ham luong
mudi qua cao thi s& tc ché kha ning hoat dong cta vi khuan lactic.

Anh hwéng cia thoi gian doi véi lwong acid lactic sinh ra

Ta thay r6 anh hudng cia thoi gian U d6i voi ham lugng acid lactic san
sinh. Sau 3 ngay 0, ham luong acid lactic theo phan tich théng ké c6 11 murc do
khéac biét (a, b, c, d, e, f, g, h, 1, j,k,I) gitta cdc nghiém thic. Ham luong acid
lactic ting dan khi ti 16 ham luong vi khuén lactic ting dan va & mdi mic do vi
khuan sir dung ¢ su khac biét co ¥ nghia giira cac nghiém thirc sir dung 1% va
2% vi khuén.

Sau 5 ngay u, su khac biét trén con 9 mirc dd (a, b, ¢, d, e, f, g, h, 1, j).
Céac nghiém thuc C,, C,, C; va By, By, B; ¢6 su khac biét y nghia (P<0,05).
Nhung ddi véi cac nghiém thirc A;, A,, A; thi c6 su khic biét rat y nghia
(P<0,01) cua A, dbi voi A, va A,. Luong acid lactic lan lugt cua nhém nghiém
thirc A;, A,, As lan luot 12 28,88; 32,72; va 9,44g/1.

Sau 7 ngay 1, ham luong acid lactic tang cham va sy khac biét xay ra

giita hai nhém muc do mudi 7%, 10% va 12%.



4.2. Bién dong ciia pH trong qua trinh W

Trong qué trinh U chua vo dau tom, dudi anh huong cia céac ty 1¢ duong,

muoi, vi khuan khac nhau, dong thoi véi ham luong acid lactic sinh ra, pH & céac

nghi¢m thurc theo doi sau 3 ngay, 5 ngay, 7 ngay va 15 ngay dugc trinh bay &

bang 4 nhu sau:

Béang 4: pH cia cac nghiém thirc G theo thoi gian

Thoi gian
0 Ngay 3 Ngay 5 Ngay 7 Ngay 15 Ngay
Nghiém th

ABC, 7,358 4.8 4. 44* 434" 417
A1B,C; 7,26° 477" 4,16 4,16° 4,17%
A; BiC; 7,22° 4,14° 4,04¢ 4,01¢ 4,14
A; B,Cy 7,40™ 4,68" 4,25 4,17¢ 41180
A1 B;C, 7,33m 4,648 4,13¢ 4,03¢ 4,01°%%
A; B,Cs 7,43 4,239 4,14 3,88 4,04°
A1 B;C 7,46* 4,69" 4,18%" 4,05¢ 4,5
A; B;C, 7,38" 4,48" 4,14%% 4,06° 4,04°%"
A; B;C; 7,51" 4,15b° 4,01° 3,76 3,67
A:B.C, 7,551q 5,209 4,201 4.24° 4,18
A2B,C; 7,49M 5,01 425" 421° 419"
A; B1C; 7,43 425° 4,13 4,508 427"
A, B,C; 7,47 4,76' 427¢ 4,00° 3,94°
A; B;C, 7,68™ 4219 3,89° 3,78% 3,76°
A, B,Cs 7,64" 4,18° 3,87¢ 3,88° 3,85°
Az B;Cy 7,537 5,437 3,95% 3,79% 3,69
Az B;C, 7,465 4,03° 3,88° 3,78° 3,76
A, B;C; 7,70™ 4,02° 4,01° 3,75° 3,76
A3BC; 7,28 5,647 4,77™ 462" 447
A3BC; 7,18 5,16 521" 4,79 4430
A; B,C; 7,38%" 491% 4,90™ 4.43° 4 440
A; B,C, 7,31% 5,07™ 4,97% 4,65¢ 436"
A; B,C, 7,42 5,07™ 4,99 4,26° 420°%
A; B,C; 7.41" 4,99 4 43 432¢ 4 5%
A; B;C; 7,68lm 5,449 5,275 4,36 4,29
A; B;C, 7,580 5,43 489" 432¢ 4 3%t
A; B;C; 7,67 4,781 4,55 4,16 4,15%%

Ghi cht:Tri s6 ¢ cung chit sé gidng nhau, ¢ sy khac biét khong ¥ nghia &

muc do 95%.



Bién dong cua pH trong qué trinh & duoc trinh bay trong bang 4 cho

thdy, pH ban dau & cac nghiém thirc duoc trinh bay qua phwong trinh hoi quy va

biéu d6 mat dap ing nhu sau:
pH ban dau:
R*=92,20 %
pH ban diu = 7,76517 — 0,0915782*Y + 0,232828* Ham luwong mudi —
1,83193*X — 0,000122222*Y> — 0,0236852* Ham luong mudi > + 0,187778*X> +
0,0101776*Y* Ham luwong mudi + 0,0570658*Y*X + 0,109912* Ham lugng

mudi *X- 0,00464474*Y*X* Ham lugng mubi

PH ban dau

HI.ché phdm Vi khuin (%)

Hinh 14: Bi€éu do mat dap &ng cia pH
ban dau cua cac mau ¢ 7% muoi
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Hinh 15: Biéu d6 mit dap ving cia pH
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Hinh 16: Biéu d6 mit dap wng ciia pH
ban dau cua cac mau ¢ 12% muoi
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pH c6 su khac biét y nghia (P< 0,01) gifta cac nghiém thiac C,, C,, va Cs
tuong tng véi 1%, 1,5% va 2% ché pham vi khuan. Cac nghiém thtc C, c6 gia
tri trung binh 7,42 va thép nhat trong 3 nhom A, A,, As.

pH khac biét rat y nghia (P<0,01) gitta cac nghiém thuc By, B,, B3. Tri
s6 pH trung binh ctia nhém B, 1a 7,45 cao hon nhém nghiém thic B,(7,35) va
nhin chung la thép hon nhom B;3(7,55). Tuong tu nhu vy, véi ham luong mudi
cang cao thi pH ban dau ctia mé 1 cang 16n (voi P<0,01). Diéu nay cho thiy, khi
luong mudi va dudng sir dung cang ting thi pH ban diu ciia mé  ciing cang

tang theo.



Sau khi u 3 ngay:

pH & cac nghiém thirc dugc trinh by qua phuong trinh hdi quy va biéu
d6 mit dap g nhu sau: R* = 89,59 %

pH sau 3 ngay = 12,7558 — 0,163515*Y — 1,25785* Ham luong mudi —
2,61618*X + 0,000133333*Y*> + 0,0585556* Ham luong mudi —
0,0233333*X> + 0,00963377*Y* Ham lugng mudi + 0,0941711*X*Y +

0,184605* Ham luong mudi *X — 0,00577632*X*Y* Ham luong mudi
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Hinh 17: Biéu @6 mit dap vng ciia pH sau 3 Hinh18: Biéu d6 mit dap ng ciia pH sau
ngay cia cic mau ¢ 7% muoi 3 ngay cia cac mau ¢ 10% muoi
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PH sau 3 ngay
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Hinh 19: Biéu d6 mit dap tng cia pH
sau 3 ngay cia cac mau & 12% muoi



pH sau 3 ngdy u giam nhanh va sy khac biét rat c6 ¥ nghia (P<0,01) giita
cac nghiém thirc C;, C,, va Cs. pH ha nhiéu nhat & nhom nghiém thirc C; (2%
ché pham vi khuan) véi tri sé pH trung binh cia nhom 14 4,44 va pH ha it nhat 13
& nhom nghiém thirc C; (1% ché pham vi khuan lactic) véi tri s6 pH trung binh
cua nhom nghiém thuc C, 1a 4,88.

O giai doan nay, pH ciing giam chdm hon & nhom nghiém thirc A; (12%
mudi) va giam nhanh hon ¢ A; va A, (7% va 10% mudi) (P< 0,01).

Su giam pH c6 sy khac biét khong ¥ nghia gitra cac ham lugng duong (P
> (,05). Nhin chung, pH ¢ nhém nghiém thirc B, giam nhanh hon ca véi tri s6
trung binh 14 4,77; trong khi tri 6 pH trung binh ctia cdc nhom B, va Bj lan luot
la 4,85 va 4,81.



Sau khi 0 5 ngay: pH tiép tuc giam trén tat ca cac nghiém thirc.

pH & cac nghiém thirc dugc trinh bay qua phuong trinh hdi quy va biéu
d6 mit dap img nhu sau: R* = 89,71 %

pH sau 5 ngay = 15,4664 — 0,32901*Y — 1,96574* Ham luong mudi —
2,28206*X + 0,00255556*Y> + 0,0879444* Ham luong mudi * - 0,177778*X> +
0,024932*Y* Ham lugng mudi + 0,147224*X*Y + 0,303202* Ham lugng mudi

*X -0,0170921*X*Y* Ham luong mudi.
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Hinh 20: Biéu d6 mit dap @ng cia pH sau 5 . 2o o N
Hinh 21: Biéu do mat dap wng cia pH sau
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PH sau 5 ngay
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Hinh 22: Biéu dién pH sau 5 ngay ciia
cac mau & 12% muoi



pH gidm nhanh va khac biét khong c6 ¥ nghia gifta cdc nghi¢ém thuc
C,va C,. pH trung binh cua cic nhom nay lan luot 1a 4,67 va 4,39. Dic biét, pH
giam yéu hon ¢ nhém nghiém thirc C; nhung sy khac biét gitra hai nhém vi
khuan trén v6i nhom nay van rat c6 y nghia (P < 0,01).

Tuong tu nhu vay, pH cling khac biét khong c6 y nghia gitra cac
nghiém thirc B, va B; véi tri s6 trung binh lan lugt 13 4,32 va 4,32. Va hai nhém
nay c6 su khac biét ¥ nghia so vé1 nhom nghiém thue B, ( 4,45) (P<0,01).

Nhung pH giam c6 ¥ nghia d6i v6i ham lwong mudi (P< 0,01). pH &
nhom nghiém thirc 12% mudi giam chdm hon nhom 7% va 10% mudi. Tri s6
pH trung binh ctia cic nhom nghiém thic 7%, 10% va 12% mudi lan luot 1a

4,15; 4,11 va 4,88.



Sau khi 0 7 ngay: pH bat dau giam cham lai.
pH & cac nghiém thirc dugc trinh by qua phuong trinh hdi quy va biéu

d6 mit dap ung nhu sau: R*=95,3 %

pH sau 7 ngay = 22,9315 — 0,880078*Y — 1,96424* Ham luong mudi —
9,86158*X + 0,00764444*Y* + 0,0629444* Ham luong mudi * + 0,471111*X> +
0,0489276*Y* Ham lugng mudi + 0,482697*X*Y + 0,759474* Ham luong

mudi *X — 0,0439342*X*Y* Ham luong mudi

PH sau 7 ngay
PH sau 7 ngay
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Hinh 23: Biéu d6 mit dap vng ciia pH sau 7 Hinh 24: Biéu dé mit dap vng cia pH sau
ngay cdia cac mau & 7% muoi 7 ngay ctia cac mau ¢ 10% muoi
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Hinh 25: Biéu d6 mit dap ing ciia pH
sau 7 ngay cua cac mau & 12% muoi



pH c6 su khéc biét khong ¥ nghia & cac nhém nghiém thuc By, B, va Bs.
Tuong ty nhu vay, sy khac biét nay cling khong c¢6 ¥ nghia khi xét gitra cac
nhém C,, C, vaC3 (P>0,05). Tri s6 trung binh cua C1, C2,C3 lan luot 1a 4,25;
4,15; va4,21.

O nhom nghiém thirc A;, A, va Az ¢ su khac biét khong ¥ nghia (P>
0,05) gitra cac nhom nghiém thirc nady va & nhom nghiém thirc Az thi pH gidm
cham hon so v&i hai nhém nghiém thirc con lai.

Con theo ndng d6 vi khuan thi pH ctia nhom nghiém thirc C; va C,
xudng thap hon nhém nghiém thirc C;va su khac biét nay 1a khong y nghia (P >
0,05). Tri s6 pH trung binh ctia 3 nhom trén 1an luot 1a C,( 4,25); C, (4,15) va
C; (4,21).



Sau khi u 15 ngay: pH gidam cham hon nira.

pH & cac nghiém thirc dugc trinh by qua phuong trinh hdi quy va biéu
d6 mit dap ing nhu sau: R* = 94,94 %

pH sau 15 ngay = 5,77446 + 0,0409759*Y — 0,429328* Ham luong
mudi + 1,78254*X + 0,00176667*Y*+ 0,0376296* Ham lwong mudi > +
0,02*X* -0,0137303*Y* Ham luong mudi — 0,107908*X*Y — 0,183596* Ham

lrong mudi *X + 0,0106974*X*Y* Ham luong mudi

PH sau 15 ngay
PH sau 15 ngay
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Biéu do 27: Biéu dé mit dap vng ciaa pH

Biéu do 26: Biéu do mit dap &ng ctia pH sau
sau 15 ngay cia cac mau ¢ 10% muoi

15 ngay cia cac mau ¢ 7% muoi
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Hinh 28: Biéu d6 mit dap ing cia pH
sau 15 ngay cta cac mau ¢ 12% muoi



Tuong tu nhu ngay U thir 7 thi sy khac biét khong v nghia dién ra khi ta xem xét su
thay d6i pH trén néng do vi khudn. Con nong d6 dudng va néng d6 mudi thi nguoc lai. O
nhom nghiém thirc cang c6 nhiéu dudng thi pH cang giam nhanh hon. Tri sb pH trung binh
cua cac nhom nay lan luot 14 4,28; 4,1; va 4,00 (P<0,01).
Diéu nay ciing x4y ra trén cac nghiém thirc mudi, nhém As co trung binh vé pH giam
cham nhat va nhém A, c6 tri sb pH trung binh gidm nhanh nhét. Céc tri sb lan luot 1a A,
(4,05); A, (3,99) va A;1a4,33.

Anh hwéng ciia ham lwong ché phdam vi sinh @i véi lwong pH.

% —o—1%
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Hinh 29: pH theo ham lwgng vi khuan

theo thoi gian



Trong 3 muc vi khuan st dung (1%; 1,5% va 2% ché pham vi khuédn) thi nhém
nghiém thirc nao c6 ham luong ché pham vi khuan cang cao thi pH giam cang nhanh. Chi
sau 3 ngdy, pH trung binh da dat 4,44 (& nhom 2% ché pham vi khuan). Véi gia tri pH nay 1a
da dat pH bao quan (Nguyén Thi Thu Van — 1997). Sy khac biét vé ham luong ché pham vi
khuan lai khong c6 duoc su khac biét c6 ¥ nghia d6i véi gia tri pH nhitng ngay sau do.

Anh hwéng ciia ham lwong dwong doi véi lwong pH.

0 T T T
0 5 10 15

Thoi gian (ngay)
Hinh 30: pH theo ham lwgng duwong

theo thoi gian

Xét két qué cua cac nhom nghiém thuc B, B,, B; theo tirng giai doan khao sat, ta

thiy: Nhom nghiém thirc ¢6 ham luong dudng cang cao thi pH giam cang nhanh va su khéc



biét cang co ¥ nghia khi thoi gian cang vé sau. Tuy nhién, ¢ thi nghiém tham do trudc khi
tién hanh khao st thi ciing & cac mirc do duong trén s& khong thay hién tuong 1én men khi
khong thém nudc.

Theo két qua trén thi ham luong dudng 20% la tot nhat, lam ha pH nhanh nhét va
gitt pH & khoang c6 thé bao quan san pham 1én men l4u nhét.

Anh hwéng ciia ham lwong mudi doi véi lwong pH.

0 T T T
0 5 10 15 20

Thoi gian (ngay)

Hinh 31: pH theo ham lrgng mudi
theo thoi gian

O cac ndong 6 mudi st dung ( 7%; 10% va 12%) thi nhém nghiém thirc ¢ ham
luong mudi cang thap thi pH giam cang nhanh. Su khéc biét vé tri sé pH trung binh & cac

nhém nghiém thic co cac ndng d6 mudi khac nhau ludn cd ¥ nghia thong ké theo thoi gian



bao quan (P < 0,05). Nhung ndng d6 mudi cang cao thi cang c6 tac dung e ché vi khuan co
hai phat trién gy thdi san pham trong thoi gian dau, khi pH chua ha xudng dat pH bao quan.
Anh hwéng cia thoi gian doi véi lwong pH.

Thoi gian 1 gitup pH ha thap dan trén toan bd cac nghiém thirc u va giup pH gitta cac
nghiém thirc nhé dan cho dén khi sy khac biét khong con ¥ nghia.

Sau 3 ngay U, pH trung binh & cac nghiém thirc chira 20% duodng 1a thap nhat. Ké
dén 1a cac nhom nghiém thirc chira 25% va 15% duong. O ngdy thir 3 thi sy khac biét nay
chwa ¢6 ¥ nghia thong ké (theo ham lugng duong).

Sau 5 ngay u, thr ty gid tri trung binh cia pH & cdc nhom nghiém thuc trén cling
khong co su thay doi. pH trung binh ¢ cac nhom nghiém thirc chira 20% dudng 1a thip nhat
10i 25% va 15% dudng. Nhung su khac biét nay ciing di c¢6 ¥ nghia thong ké (P < 0,01).

Va sy khac biét d6 lai khong c6 y nghia khi bude sang ngay thi 7 (P > 0,05). Tiép
theo nhimng ngay sau d6 thi nhém nghiém thirc ndo cé nhiéu dudng hon thi pH giam nhiéu

hon.



4.3. Thanh phan hoa hoc va gia tri dinh duéng ciia dau vé tom @ chua theo thoi
gian.

Két qua phan tich thanh phan dinh dudng ciia cac mau dau vé tom U chua & cac ngay
10 va 12 duogc trinh bay & Bang 5 nhu sau :

Bang 5: Ham lwong chat kho (DM%) ciia cac mé 1 theo thoi gian

Thoi gian
Ngay 10 Ngay 12

Nghiém thurc
AB,C, 27,81™ 25,40
A,B,C, 28,377 25,68
A; B,C; 25,679 25,04%
A, B,C, 27,91™ 25,37%
A, B,C, 26,765 25,84M
A, B,C; 24,75° 24.43°
A, B;C; 28,04" 27,72°
A; B;C, 26,692 25,35
A, B;C; 25,709 25,05%
A,B,C, 26,765 26,19
A,B,C, 25,644 25,48"
A, B,C; 25,12° 24,70%°
A, B,C, 25,33° 24,97%
A; B,C, 24,75 24.41°
A, B,C; 25,20° 24 81
A, B;C, 26,50" 26,127
A, B;C, 25,97° 24,66™
A; B;C; 25,16° 24,58%
A;B,C, 27,30 26,93™
A;B,C, 27,02 26,95"
A; B,C; 26,91 26,66
A; B,C, 27,26% 27,06™
A; B,C, 28,559 28,379
A; B,Cs 28,12" 27,44™
A; B;C, 27,60 27,50™
A; B;C, 28,489 28,189
A; B;C; 27.81™ 27,747

Ghi cht:Tri s6 c6 cung chir s6 gidng nhau, c6 sy khac biét khong y nghia & murc do 95%.

4.3.1. Vit chit kho
e Sau 10 ngay u:

Ham lugng chat kho khac biét rat ¥ nghia giita cac nhém nghiém thirc C,, C, voi
nhém nghiém thirc C; (P < 0,01). Ham lwong chat kho trung binh ctia cac nhom nay lan luot

1a 27,06%; 26,91%; 26,05%.



Diéu nay ciing twong ty voi nhan t6 duong. Nhom nghiém thirc 20% dudng c6 ham
luong chat kho 1a thip nhat, ké d6 14 15% va cudi cing 13 25% duong.

Con d6i voi ham lugng mudi thi, nhom nghiém thirc ndo cang c6 ndéng d6 mudi cao
thi ham luong chat kho cang 16n. Su khac biét trén 1 rat c6 ¥ nghia thong ké (P < 0,01).
Ham luong chat kho trung binh cta cac nhom lan luot 13 A, (25,55%), As (26,85%) va A,
(27,62%).

e Sau 12 ngay u:

Ham luong chét kho tiép tuc giam. Va ciing gidng nhu & 10 ngay 1, sy khac biét vé
ham lugng chat kho 1a rat co ¥ nghia trén tat ca cac nhom nghiém thirc. Tuy nhién, O nong
d6 mudbi thi sy khac biét nay lai khong c6 ¥ nghia théng ké di voi nhém nghiém thirc A va

A, thudc nhan to muoi.



4.3.2. NH 3 o
Két qua phan tich NH; ctia cdc mau dau vo tom u chua ¢ cac ngay 10 va 12 dugc

trinh bay & Bang 5 nhu sau :

Bang 6: Ham lugng NH; (% Kkl) sinh ra theo thoi gian cia cac nghiém thire

Thot gian

Ngay 10 Ngay 12
Nghiém thuc
AiBiCy 0,094" 0,114°
AiB;C; 0,100° 0,116°
A1 B;G; 0,093 0,099°
A1 BC; 0,097" 0,101
A1 BzCz 0,093e 0’106ab
A; B;C; 0,093 0,100*
A1 B3C1 0,097e 0,090abcd
Aq B;C, 0,091e 0,1 lzabcde
A1 B3C; 09074b 0,077abcde
A2B1C1 0,087f 0,092abcdef
A2BC; ()’()54.f 0’057abcdef<,i7
Az B1C3 0,061h 05063Cdefgh1
A; B,Cy 0,04-7e 0,049deefgh
AZ BZCZ 0,044b 0,049dee.ftgh
Az B,C3 (),()41d 09045efghuk'l.m
Az B3Cy (),()54bC 0,058cdefg“h1jk
A; B;C, 0,043° 0,04 5512k
A, B3C3 0’054b 0’063cdef%h1
A3B1Cy 0,042 0,045¢ehifkim
A;B,C; 0.030° 0,0432hi!
A3 B(C; 0,026° 0’029gf.1.uk1m
Az B,C, 0’022a 0,0241.1.1_|klm
Az B,C, (),()22a 0’023.1Jklm
A; B,G; 0,080° 0,016
Az B;C, 0,017° 0,018Km
A3 B3C2 0’016a 0’016_|klm
A3 B3Cs 0,024 0,025™

Ghi chii: Tri s0 ¢ cuing chir s6 giong nhau, c6 sy khac biét khong ¥ nghia ¢ mirc d6 95%.
Ham lugng NHj; sinh ra 1a rat it. Theo nhan t& mudi, ham luong mudi s dung cang

cao thi ham luong NH; sinh ra cang thép.

e Sau 10 ngay u:



Ham luong NH; & cac nghiém thirc duogc trinh bay qua phwong trinh hdi quy va biéu

d6 mat dap Gmg nhu sau: R* = 90,40 %
HI.NH3 sau 10 ngay = 0,118452 + 0,0107001*X + 0,00267173* Ham luong mudi —

0,004*Y -0,0000844444*X> + 0,000103704* Ham lugng mubi > +0,0282222*Y* —

0,00111754*X* Ham luong mudi — 0,00591579*Ham X*Y — 0,011* Ham luong mudi *Y +

0,000744737*X* Ham luong mudi *Y
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Hinh 34: Biéu d6 mit dap vng cia
ham lwgng NH3 sau 10 ngay cua cac
mau ¢ 25% dudng



Ham luong NHj sinh ra c6 sy khéac biét gitra cdc nghiém thic A, A,, A;. Su khéc
biét nay 1a rat c6 ¥ nghia théng ké (P < 0,01). Tri s6 NH; trung binh ctia nhém nghiém thirc
12% mudi 13 thap nhat (0,031% khdi lugng), tiép d6 1a nhém 10% mubdi (0,05% khdi lugng)
va cubi cung 13 7% mudi (0,09% khéi luong).

Theo nhan t6 vi khuén thi vao thoi diém 10 ngay U, ham lwong NHjs sinh ra theo tht
tu gitra cac nhom C;, C,, C; nhu sau: C; ¢6 ham lugng NHj sinh ra 1a thép nhét vai 0,044%
khéi luong, tiép d6 1a C, (0,061% khéi luong) va cudi cung 1a C, véi 0,061% khdi luong, su
khac biét nay khong co y nghia vé mit thong ké (P > 0,05).

e Sau 12 ngay u:

Ham lugng NH; & cic nghiém thirc duoc trinh bay qua phuong trinh hoi quy va biéu
d6 mat dap Gmg nhu sau: R* = 92,98 %

HI.NH3 sau 12 ngay = 0,291713 — 0,0125077*X -0,00217329* Ham luong mudi +
0,0830088*Y +0,000353333*X> — 0,000062963* Ham luong mudi > -0,0163333*Y? —
0,000624781*X* Ham lugng mudi — 0,00251447*X*Y — 0,00838596* Ham luong mudi *Y
+0,000461842*X* Ham luong mudi *Y
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Hinh 37: Biéu d6 mit dap tng cia
ham lwgng NH; sau 12 ngay cua cac
mau ¢ 25% dudng



Ham luong NHj sinh ra nhiéu hon va khong dang ké. Co su khac biét gifra cac
nghiém thirc A, A,, As. Su khac biét nay 13 rit c6 y nghia théng ké (P<0,01). Tri s6 NH;
trung binh ctia nhém nghiém thirc 12% mudi van 1a thap nhat (0,039% khéi lugng), tiép do
1a nhém 10% mudi (0,058% mudi) va cudi cung 1a 7% mudi (0,1% khdi luong).

Con theo nhén té vi khuan thi vao thoi diém 12 ngay 1, ham lugng NHs sinh ra theo
thtr ty gifta cac nhom C,, C,, C; nhu sau: C; van c¢6 ham luong NHj sinh ra thép nhat véi
0,046% khdi luong, tiép do 1a C, (0,061% khdi luong) va cubdi cung 1a C; véi 0,065% khbi
lwong. Su khéc biét nay khong cé ¥ nghia thong ké (P > 0,05).

4.4 Thao luan thi nghiém

4.4.1. Vé ham lwong ché pham vi sinh, ham lwong dwong, ham lwong muéi si dung cho
mé u va ht}m lwong acid lactic sdan sinh, i )
Két qua cua thi nghi¢ém cho thay ti 1€ vi khuan c6 anh huong dén ham luong acid

lactic san sinh. Ta thay, ti 1& vi khuin bo sung cang cao thi ham lugng acid lactic sinh ra
cang nhiéu. Nhém nghiém thirc C, (1,5% ché pham vi khudn) sau ngay thir 3 di dat dén ham
luong acid lactic trung binh 1a 13,02 g/l tvong duwong 13,02%; C6 kha ning trc ché vi khuan
c6 hai (theo Nguyén Thi Thu Van-1997).

Theo ADAMS. M.R. and MOSS. M.O ( 1997), co s& cua viéc chung vi khuan nham
tang thém s luong vi khuan dé dam bao chung phat trién nhanh hon.

Trong qué trinh 0 1én men, c6 bd sung mudi dn nhdm tc ché vi khuan c6 hai phat
trién trong thoi gian dau khi chua sinh acid lactic du. Do d6, ham luong mudi bd sung cang
cao thi acid lactic sinh ra cang cham. Theo két qua thi nghiém cho thiy, nhom nghiém thirc
A, (10% mubi) sau 3 ngay 0 da dat 12,91g/1, ¢6 kha ning rc ché vi khudn c6 hai phat trién.
Ngoai ra, khi thém mudi vao mé 0 1am cho nudc trong nguyén lidu thoat ra, tao diéu kién cho
vi sinh vat phat trién va lam ting khau vi thirc an.

Puong 13 yéu td quan trong quyét dinh qua trinh 1én men acid lactic. Két qua cia thi
nghiém cho thiy ti 1& duong c6 anh huéng dén ham luong acid lactic san sinh. Ta thdy, ti 18
duong bd sung cang cao thi ham luong acid lactic sinh ra cang nhidu. Nhoém nghiém thtrc B;
(25% duong) sau ngay thu 3 dat ham luong acid lactic cao va ¢6 trung binh 1a 13,93 g/l
trong duong 13,93%; C6 kha ning e ché vi khuan co hai (theo Nguyén Thi Thu Vén-
1997). Theo Lé Vin Lién, Nguyén Thién (1995), ti 1& duong cao ciing lam ting acid lactic va



lam giam cac acid béo d& bay hoi, vi khuan c6 tic dong tuong hd véi duong & mirc do bién
ddi cao thi cac loai acid, mui cta phu phém d4u vo tom u chua duoc cai thién.

Khi ting ham lugng dudng 1én 45% thi ham lugng acid lactic sinh ra rat cham, c6 18
ti 1& dudng cao lam trc ché qua trinh 1én men.

Nghiém thuc A B,C; va A;B3;C, san sinh acid lactic rit nhanh, sau ngay u tht 3 da
dat ham lugng 17,51g/1 va 17,33g/1 tuong duong 17,51% va 17,33%, c6 kha nang bao quan
va dat yéu ciu vé thoi gian 1, mic du ¢ ngay 0 thir 5 va tht 7, acid lactic tiép tuc ting nhung
khong nhiéu.

4.4.2. Vé pH ciia mé i
Song song v&i chi ti€u acid lactic trong qué trinh U chua, tri s6 pH cling 1a mot chi

tiéu quan trong dé danh gia qua trinh 1én men.

Bui Hitu Thuan (2000) cho rang v&i san pham 1én men dat pH dudi 5 1a d3 co thé
bdo quan lau dai.

Tac gia Nguyén Vinh Phudc (1997) danh gia thoi ki hoan thanh u tuoi, cho rang ciy
6 U tuoi duoc chin nhir va pH dudi 4,2 thi ¢6 thé du lam ngung hoat dong cta cac vi sinh
vét ¢6 hai va co thé giit thic dn @ xanh 1au ma khong bj théi. Tac gia con cho biét, thirc dn 0
chua c6 chat lugng t6t khi pH tir 3,8— 4,2.

Nghiém thirc A,B;C, sau 3 ngay u dat tri s6 pH= 4,04 dén ngay 15 thi pH 1a 3,76
chi giam mot it. Theo tac gia Lé Van Lién (1995), u chua hdn hop dau vo tom, mat dudng va
mau, sau 7 ngay u, pH gidm tur 6,8 dén 4,68 va sau 2 tuan thi dat tiéu chuan cua qua trinh 1én
men hoan toan, pH tir 4,8-5,1. Nghiém thirc A,B3C, c6 pH gidm nhanh va on dinh, rat c6 uu
thé so voi cac nghiém thirc khac.

4.4.3. Vé ham lugng NH3 ciia mé ii
D01 véi san pham thuy san 1€n men thi ngoai chi tiéu ham lugng acid lactic va pH ra

thi ham lugng NH; trong san pham ciing 13 mot chi tiéu quan trong.

Theo tiéu chuan Viét Nam quy dinh vé ham lwong dam amon cho cac san pham thuy
hai san 1én men 1a < 0,05% khdi lugng. Theo do, san phém c6 ham lugng dam amon cang
thap thi cang c6 gia tri dinh dudng ciing nhu an toan.

Theo s6 liéu khao sat thi nghiém thirc A,B;C, sau 10 ngdy @ ¢6 ham luong NH; 1a
0,043% va sau 12 ngay u, ham lwong NH; hau nhu ciing khong thay ddi, chi & mirc 0,045%.



4.4.4. Vé vit chit kho
Sau khi da xét xong ham luong acid lactic va dac biét 1a pH va ham luong NH; cua

cac nghiém thirc, 16 rang nghiém thic A,B;C, (10% mudi, 25% dudng, 1,5% ché pham vi
khuan) 14 c6 trién vong nhat trong viéc ap dung bao quan dau vo tom vi: 1- co thoi gian sinh
acid lactic nhanh, 2- dat pH bao quan sau 3 ngay 1, c6 ham lugng NH; & murc cho phép cua
bo thuy san va bién dong khong nhiéu trong qua trinh bao quan.

Do d6, ta chon san phém u theo cach nay (nghiém thic 10% mudi, 25% duong, 1,5%
ché pham vi khuan) dé 1am co s thao luan vé ham luong chat kho.

Vit chat kho cta cic mé 0 thap dan theo thoi gian 10, 12 ngdy @ nhung bién dong
khong nhidu (25,97% - 24,66%), xem nhu khong anh huéng dén khéi luong thic an cho gia
stic, gia cam, vat nudi (néu thay thé 20-50% vo dau tom tuoi thi bién dong chi ting giam

tong khoi lugng thirc an khoang 2—5%. Theo Nguyén Thi Thu Van- 1997).

4.4.5. Nhitng yéu té anh hwéng dén qud trinh lén men acid lactic
4.4.5.1. Puong

Puong 12 yéu t quan trong quyét dinh dén qua trinh 1én men acid lactic. D4i véi thirc
an dam dong vat, can co ti 1é duong cao, céac vi khuén sé& st dung nguén duong nay dé lén
men san sinh ra acid lactic lam giam nhanh d6 pH va tao mui thom chua cho san pham.

Trong thi nghiém trén, sau 3 ngay 1, dau vo tom c6 mau hong va vi chua. Néu ting
luong duong 18n 45% thi sau 3 ngay U, san pham c6 mau den va dén 7 ngay thi hoi hong va

mai co vi chua ching to néu bo sung dudong nhiéu s€ [am cham qué trinh 1én men.



4.4.5.2. Vi khuan Lactic

Trong & chua san pham ta thay ti 1¢ vi khuan c¢6 anh huong dén ham luong acid lactic
san sinh. V4, ti 18 vi khuan b sung cang cao thi ham luong acid lactic sinh ra cang nhiéu dé
c¢6 kha nang trc ché vi khudn c6 hai (theo Nguyén Thi Thu Van-1997). Néu chi ching 0,01%
ché pham vi khuan lactic trong qu4 trinh  chua du vo tom thi khong c6 su khac biét ¥ nghia
vé pH.

Theo ADAMS. M.R. and MOSS. M.O ( 1997), co so cua viée chung vi khuan nham
tang thém s6 lugng vi khuan dé dam bao chung phat trién nhanh hon. Nhitng nguoi ung ho
thuyét nay cho ring nho ching thém vi khuan lactic, san phidm @ chua sé& ting ham lugng
chat khé, ning luong va protein.
4.4.5.3. Muoi dn

Trong qua trinh & 1én men, c¢6 bd sung mudi an nhiam e ché vi khuan c6 hai phat trién
trong thoi gian dau khi chua sinh acid lactic du, do d6, ham lugng muéi bd sung cang cao thi
acid lactic sinh ra cang cham. Ngoai ra, khi thém mudi vao mé @ lam cho nudc trong nguyén
liéu thoat ra, tao diéu kién cho vi sinh vét phat trién, lam tang khéu vi thtrc an va giip tang

thoi gian bao quan san pham.

4.4.5.4. Nuoc

Nudc duoc thém vao bang 1/3 khdi luong mé o khi tién hanh 4. Néu thiéu nude, mé o
c6 mau den, khong c6 mui dic trung cta thirc dn u chua va c6 vang tring sau 6 ngay u
(Nguyén Thi Thu Van — 1997).

Theo Lé Van Lién, Nguyén Thién (1995), ham luong nudc cua thirc an qué thip lam
kho nén thirc an, khong khi con sét lai trong mé u tao diéu kién gay bét 1oi cho viéc 1én men
yém khi. Dé khic phuc tinh trang trén, d6i véi thirc an cing, nguoi ta thém nudc, nhung
nguoc lai, thic an thtra nude cling ¢6 tac hai lam thic déy su 1én men sinh acid acetic lam

thtrc an qué chua, lam thu khong thich an.



4.5. Két luén ciia thi nghiém

Phuong phép bao quan dau vo tom bang phuong phap 0 chua thi don gian, dé thuc
hién hon phuong phap phoi nhit 1a trong mia mua. Ngoai ra con tranh dugce 6 nhidm méi
truong va gitt duoc my quan. Phuong phéap sdy dé bao quan thi tot nhung ton kém hon va
kho thyc hién hon trong diéu kién chin nudi gia dinh. Phuong phap mudi thi cin ham lugng
mudi cao nén kho sir dung bo sung vao khiu phan cia gia suc, gia cAm, vat nudi thay san.
Mat khac,dung cu va thiét bi dé  chua dau vo tdm rat don gian, co thé st dung thung mu,
chum vai hodc tai nilon, nguyén liéu dau vo tdm khong phai xay nghién trudc khi u.

Theo céac nd1 dung thao luan bén trén, so sanh cac nghiém thirc 1, ta chon nghiém thurc
AsB;C, (10% mudi, 25% duong, 1,5% ché phém Vi khuén) vi qua trinh 1én men dat pH bao
quan nhanh, cach 1am don gian va kha ré tién hon cic nghiém thtc khac... Xét vé gia tri
dinh dudng cia mé u A,B;C, theo thoi gian co thé két luan: San phém saukhiuotr3 -5
ngay c6 thé str dung 1am ngudn thirc in bo sung dam dé chin nudi kha tot. Sau khi @, san
pham dau v6 tom c6 thé ton trir hon 2 tudn ma khéng co thay doi 1on vé gia tri dinh dudng

va vat nudi de tu can doi khi cho an.



CHUONG V KET LUAN VA PE NGHI

Trong diéu kién cta thi nghiém nay thi phuong phap u chua st dung 25% duong kem
vang, 10% mudi va 1,5% bot vi khuan Lactobacillus sp, 30% nudc so voi trong lugng
nguyén liéu dau vo tom twoi 1a tot nhat, pH sau 3 ngay dat 4,03 va giam nhe vé cic ngiy sau
d6. Sau 15 ngay, pH giit & 3,76 ma khong xudng qua thap, du dé bao quan lau dai. Ham
lwong acid lactic & nhom nghiém thirc nay sau 3 ngay dat 12,38g/lit du dé bao quan. Ham
luong NH; sau 10 ngay 1a rat thip va bién dong nay 1a khong dang ké sau 12 ngay. Piéu kién
i khong doi hoi phai xay nghién nguyén liéu nhu mot sb tic gia da thuc hién, va qué trinh u
duoc tién hanh trong diéu kién nhiét d6 binh thuong, trong thi nghiém 1a vao mua khd, nhiét
do khong khi tir 29 — 32°C. Phuong tién 0 don gian, phu hop vdi hd chan nudi gia dinh. San
pham sau 3 - 5 ngay 1 14 c6 thé st dung duogc va co thé ton trir khoang mot thang ma khong
c6 bién do6i 16n vé gia tri dinh dudng (Ham lugng NH; hau nhu khong bién doi nhiéu, ham
lwong chét khé on dinh), khong anh hudng dén viée bo sung vao khau phan nuéi gia stc, gia

cam, vat nudi thuy san....



Qua thoi gian khao sat va ghi nhan két qua cho ta thiy, c6 thé xu Iy phu phé pham tir

tom theo quy trinh sau:

Nguyér li¢u Puong (25%3 + Mudi (10%)

L B6 sung vi khuin (1,5%)

B6 sung nuwéc (30%)

! |
|

T
o l . Ghi chi: % tinh trén
U 1én men (29-327C) phan tram nguyén liéu
l st dung
S

Pé c6 thé ung dung trong thyc tién, dé nghi nghién ctru thém vé cach phdi tron khau

phan nudi gia suc, thuy san hoac xur 1y ti€p tao ra cac sdn pham c6 gia tri kinh té hon.
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PHU LUC HINH

Hinh 3: Sdn pham vé6 dau tom muoi chua



Bing phan tich thong ké pH ban dau cac m

Analysis of Variance for pH ban dau - Type 11l Sums of Squares

PHU CHUONG

s

cu

MAIN EFFECTS

A:Ham luong muoi
B:Ham luong duong
C:Ham luong vi khuan

INTERACTIONS
AB
AC
BC
ABC

RESIDUAL

0.294848
0.366137
0.0389148

0.174585
0.0228741
0.0864185
0.0885593

0.01625

oA~ DD

0.147424
0.183069
0.0194574

0.0436463
0.00571852
0.0216046
0.0110699

0.000601852

244 .
304.
32.

72.
.50
35.
18.

95
18
33

52

90
39

[eNeoNeoNe]

-0000
.0001
.0000
.0000



Multiple Range Tests for pH ban dau by Ham luong vi khuan

Method: 95.0 percent LSD

Level Count LS Mean Homogeneous Groups

1.5 18 7.42111 X

1 18 7.44944 XX

2 18 7.48667 X

Contrast Difference +/- Limits
1-1.5 0.0283333 0.0609821
1-2 -0.0372222 0.0609821
1.5 -2 *-0.0655556 0.0609821

* denotes a statistically significant difference.
Multiple Range Tests for pH ban dau by Ham luong duong

Method: 95.0 percent LSD

Ham luong duongCount LS Mean Homogeneous Groups

15 18 7.35056 X

20 18 7.45444 X

25 18 7.55222 X

Contrast Difference +/- Limits
15 - 20 *-0.103889 0.016779

15 - 25 *-0.201667 0.016779

20 - 25 *-0.0977778 0.016779

* denotes a statistically significant difference.

Multiple Range Tests for pH ban dau by Ham luong muoi

Method: 95.0 percent LSD

Ham luong muoi Count LS Mean Homogeneous Groups

7 18 7.37333 X

12 18 7.43278 X

10 18 7.52111 X

Contrast Difference +/- Limits
7 - 10 *-0.147778 0.016779

7 - 12 *-0.0594444 0.016779

10 - 12 *0.088333 0.016779

* denotes a statistically significant difference.



Bing phan tich thong ké pH cac mé i sau 3 ngay

Analysis of Variance for pH sau 3 ngay - Type 11l Sums of Squares

MAIN EFFECTS

A:Ham luong muoi
B:Ham luong duong
C:Ham luong vi khuan

INTERACTIONS
AB
AC
BC
ABC

RESIDUAL

[eNeoNeoNe]

.0000
.0000
-0000
.0000

Sum of Squares DF Mean Square F-Ratio
6.04323 2 3.02162 1246.50
0.0515111 2 0.0257556 10.62
0.164433 2 0.0822167 33.92
0.840322 4 0.210081 86.66
0.972367 4 0.243092 100.28
0.813756 4 0.203439 83.92
0.655411 8 0.0819264 33.80
0.06545 27 0.00242407
9.60648 53

4.44

4.875

Level Count
2 18
1.5 18

1 18
Contrast

1-1.5

1-2

1.5 -2

0.0616667
*0.435
*0.3733333

0.178958
0.178958
0.178958

* denotes a statistically significant difference.

Multiple Range Tests for pH sau 3 ngay by Ham luong duong

Method: 95.0 percent LSD

4.77278
4.80722
4.84833

Ham luong duongCount
20 18

25 18

15 18
Contrast

15 - 25

15 - 20

25 - 20

0.0411111
0.0755556
0.0344444

0.178958
0.178958
0.178958

* denotes a statistically significant difference.



Multiple Range Tests for pH sau 3 ngay by Ham luong muoi

Method: 95.0 percent LSD

Ham luong muoi Count LS Mean Homogeneous Groups

7 18 4.52389 X

10 18 4.62556 X

12 18 5.27889 X

Contrast Difference +/- Limits
7 - 10 -0.101667 0.178958

7 - 12 *-0.755 0.178958

10 - 12 *-0.653333 0.178958

* denotes a statistically significant difference.

Bang phan tich thdng ké pH cac mé i sau 5 ngay



Analysis of Variance for pH sau 5 ngay - Type 11l Sums of Squares

Source Sum of Squares Df Mean Square F-Ratio P-Value
MAIN EFFECTS
A:Ham luong muoi 7.27007 2 3.63504 1285.47 0.0000
B:Ham luong duong 0.195926 2 0.097963 34.64 0.0000
C:Ham luong vi khuan 0.561481 2 0.280741 99.28 0.0000
INTERACTIONS
AB 0.16563 4 0.0414074 14 .64 0.0000
AC 0.301007 4 0.0752519 26.61 0.0000
BC 0.172352 4 0.043088 15.24 0.0000
ABC 0.531059 8 0.0663824 23.48 0.0000
RESIDUAL 0.07635 27 0.00282778
TOTAL (CORRECTED) 9.27388 53
Multiple Range Tests for pH sau 5 ngay by Ham luong vi khuan
Method: 95.0 percent LSD
Level Count LS Mean Homogeneous Groups
2 18 4.225 X
1.5 18 4_39167 X
1 18 4.46944 X
Contrast Difference +/- Limits
1-1.5 0.0777778 0.109202
1-2 *0.244444 0.109202
1.5 -2 *0.166667 0.109202

* denotes a statistically significant difference.
Multiple Range Tests for pH sau 5 ngay by Ham luong duong

Method: 95.0 percent LSD

Ham luong duongCount LS Mean Homogeneous Groups

20 18 4.31944 X

25 18 4.31944 X

15 18 4.44722 X

Contrast Difference +/- Limits
15 - 20 *0.127778 0.03637

15 - 25 *0.127778 0.03637

20 - 25 0.0 0.03637

* denotes a statistically significant difference.



Multiple Range Tests for pH sau 5 ngay by Ham luong muoi

Method: 95.0 percent LSD

Ham luong muoi Count LS Mean Homogeneous Groups

10 18 4.10889 X

7 18 4.14889 X

12 18 4.87833 X

Contrast Difference +/- Limits
7 - 10 0.04 0.109202

7 - 12 *-0.729444 0.109202
10 - 12 *-0.769444 0.109202

* denotes a statistically significant difference.

Bing phan tich thong ké pH cac mé i sau 7 ngay



Analysis of Variance for pH sau 7 ngay - Type 11l Sums of Squares

MAIN EFFECTS

[eNeoNeoNe]

.2129
-6539
4732
-4028

A:Ham luong muoi 1.79451
B:Ham luong duong 0.623181
C:Ham luong vi khuan 0.192059
INTERACTIONS

AB 1.8651
AC 0.737052
BC 1.08432
ABC 2.5911
RESIDUAL 8.0588
TOTAL (CORRECTED) 16.9461

Df Mean Square F-Ratio
2 0.897257 3.01
2 0.311591 1.04
2 0.0960296 0.32
4 0.466274 1.56
4 0.184263 0.62
4 0.27108 0.91
8 0.323888 1.09

27 0.298474

53

Level Count LS Mean Homogeneous Groups

1.5 18 4.15444 X

1 18 4.24556 X

2 18 4.20889 X

Contrast Difference +/- Limits
1-1.5 0.0911111 0.370358
1-2 0.0366667 0.370358
1.5 -2 -0.054444 0.370358

* denotes a statistically significant difference.

Multiple Range Tests for pH sau 7 ngay by Ham luong duong

Method: 95.0 percent LSD

Ham luong duongCount LS Mean Homogeneous Groups

20 18 4.10556 X

25 18 4.225 X

15 18 4.36833 X

Contrast Difference +/- Limits
15 - 20 0.262778 0.373658

15 - 25 0.143333 0.373658

20 - 25 -0.119444 0.373658

* denotes a statistically significant difference.



Multiple Range Tests for pH sau 7 ngay by Ham luong muoi

Method: 95.0 percent LSD

Ham luong muoi Count LS Mean Homogeneous Groups

10 18 3.99167 X

7 18 4.075 XX

12 18 4.43222 X

Contrast Difference +/- Limits
7 - 10 0.083333 0.370358

7 - 12 -0.357222 0.370358

10 - 12 *-0.440556 0.370358

* denotes a statistically significant difference.



Bing phan tich thong ké pH cac mé i sau 15 ngay

Analysis of Variance for pH sau 15 ngay - Type 1ll Sums of Squares

MAIN EFFECTS

A:Ham luong muoi
B:Ham luong duong
C:Ham luong vi khuan

INTERACTIONS
AB
AC
BC
ABC

RESIDUAL

0.593872
0.360317
0.00237222

0.0821556
0.0471778
0.0212056
0.0222194

0.00127778

64.
36.
16.
17.

30
92
60
39

[eNeoNeoNe]

.0000
.0000
-0000
.0000

Sum of Squares DF
1.18774 2
0.720633 2
0.00474444
0.328622 4
0.188711 4
0.0848222 4
0.177756 8
0.0345 27
2.72753 53

Level Count
2 18
1.5 18

1 18
Contrast

1-1.5

1-2

1.5 -2

LS Mean

4.11611 X

4.12222 X

4.13833 X
Difference
0.0161111
0.0222222
0.00611111

0.0244483
0.0244483
0.0244483

* denotes a statistically significant difference.

Multiple Range Tests for pH sau 15 ngay by Ham luong duong

Method: 95.0 percent LSD

Ham luong duongCount
25 18

20 18

15 18
Contrast

15 - 20

15 - 25

20 - 25

LS Mean

4.00111 X

4.09611 X

4.27944 X

Difference

*0.183333
*0.278333
*0.095

0.0244483
0.0244483
0.0244483

* denotes a statistically significant difference.



Multiple Range Tests for pH sau 15 ngay by Ham luong muoi

Method: 95.0 percent LSD

Ham luong muoi Count LS Mean Homogeneous Groups

10 18 3.99389 X

7 18 4.05 X

12 18 4.33278 X

Contrast Difference +/- Limits
7 - 10 *0.0561111 0.0244483

7 - 12 *-0.282778 0.0244483
10 - 12 *-0.338889 0.0244483

* denotes a statistically significant difference.

Bang phan tich thong ké ham lwong acid lactic cac mé i sau 3 ngay



Analysis of Variance for HI._Acid lactic sau 3 ngay - Type 11l Sums of Squares

MAIN EFFECTS

A:Ham luong muoi
B:Ham luong duong
C:Ham Rluong vi khuan

INTERACTIONS
AB
AC
BC
ABC

RESIDUAL

304.138
128.543
39.8032

178.108
116.714
25.0669
142.838

37.4092

NN

152.069
64.2714
19.9016

44 527
29.1786
6.26671
17.8547

1.38553

109.76
46.39
14.36

32.14
21.06

4.52
12.89

0.0000
0.0000
0.0001

0.0000
0.0000
0.0063
0.0000

Level Count
1 18
1.5 18

2 18
Contrast

1-1.5

1 -

1.5 -2

12.2833
13.0183
14.3572

-0.735

*-2.07389
*-1.33889

* denotes a statistically significant difference.

0.80506
0.80506
0.80506

Multiple Range Tests for Hl_Acid lactic sau 3 ngay by Ham luong duong

Method: 95.0 percent LSD

Ham luong duongCount
15 18

25 18

20 18
Contrast

15 - 20

15 - 25

20 - 25

11.0772
13.9328
14.6489

*-3.57167
*-2.85556

0.716111

* denotes a statistically significant difference.

2.18749
2.18749
2.18749



Multiple Range Tests for Hl_Acid lactic sau 3 ngay by Ham luong muoi

Method: 95.0 percent LSD

Ham luong muoi Count LS Mean Homogeneous Groups

12 18 10.4844 X

10 18 12.9028 X

7 18 16.2717 X

Contrast Difference +/- Limits
7 - 10 *3.36889 2.18749

7 - 12 *5.78722 2.18749

10 - 12 *2.41833 2.18749

* denotes a statistically significant difference.

Bang phan tich thong ké ham lwong acid lactic cAc mé i sau 5 ngay



Analysis of Variance for Hl._Acid lactic sau 5 ngay - Type 11l Sums of Squares

MAIN EFFECTS
A:Ham luong muoi
B:Ham luong duong

C:Ham luong vi khuan

INTERACTIONS
AB
AC
BC
ABC

RES1DUAL

2463.1 15407.
633.
821.

101.235
131.309

16.2489
55.9581
35.6215
76.7296

0.159863

101.
350.
222.
479.

57
26
39

64
04
83
97

el oo Ne]

.0000
.0000
.0000
.0000

Sum of Squares Df
4926 .2 2
202.471 2
262.618 2
64.9958 4
223.833 4
142.486 4
613.837 8
4.3163 27
6440.76 53

Level Count
1 18
1.5 18

2 18
Contrast

1-1.5

1-2

1.5 -2

21.515

26.91

-2.46222
*-5.395
-2.93278

* denotes a statistically significant difference.

3.16874
3.16874
3.16874

Multiple Range Tests for Hl_Acid lactic sau 5 ngay by Ham luong duong

Method: 95.0 percent LSD

Ham luong duongCount

22.865

26.87

0.002222
*-4.00278
*-4_.005

3.16874
3.16874
3.16874

* denotes a statistically significant difference.



Multiple Range Tests for Hl_Acid lactic sau 5 ngay by Ham luong muoi

Method: 95.0 percent LSD

Ham luong muoi Count LS Mean Homogeneous Groups

12 18 10.81 X

7 18 28.875 X

10 18 31.7172 X

Contrast Difference +/- Limits
7 - 10 *-2.84222 3.16874

7 - 12 *18.065 3.16874

10 - 12 *20.9072 3.16874

* denotes a statistically significant difference.

Bang phan tich théng ké ham lwong acid lactic cic mé @ sau 7 ngay



Analysis of Variance for HI_Acid lactic sau 7 ngay - Type 11l Sums of Squares

Source Sum of Squares Df Mean Square F-Ratio P-Value
MAIN EFFECTS

A:Ham luong muoi 2253.6 2 1126.8 1914.13 0.0000
B:Ham luong duong 314.146 2 157.073 266.82 0.0000
C:Ham luong vi khuan 134.393 2 67.1967 114.15 0.0000
INTERACTIONS

AB 82.1704 4 20.5426 34.90 0.0000
AC 228.806 4 57.2016 97.17 0.0000
BC 131.48 4 32.87 55.84 0.0000
ABC 572.118 8 71.5148 121.48 0.0000
RESIDUAL 15.8942 27 0.588674
TOTAL (CORRECTED) 3732.61 53

Method: 95.0 percent LSD

Level Count LS Mean Homogeneous Groups

1 18 25.7994 X

2 18 27.4144 XX

1.5 18 29.6472 X

Contrast Difference +/- Limits
1-1.5 *-3.84778 3.13993
1-2 -1.615 3.13993

1.5 -2 2.23278 3.13993

* denotes a statistically significant difference.

Multiple Range Tests for Hl_Acid lactic sau 7 ngay by Ham luong duong

Method: 95.0 percent LSD

Ham luong duongCount LS Mean Homogeneous Groups

15 18 24.2094 X

25 18 29.3044 X

20 18 29.3472 X

Contrast Difference +/- Limits
15 - 20 *-5.13778 0.524757

15 - 25 *-5.095 0.524757

20 - 25 0.0427778 0.524757

* denotes a statistically significant difference.



Multiple Range Tests for Hl_Acid lactic sau 7 ngay by Ham luong muoi

Method: 95.0 percent LSD

Ham luong muoi Count LS Mean Homogeneous Groups

12 18 18.4844 X

10 18 32.1544 X

7 18 32.2222 X

Contrast Difference +/- Limits
7 - 10 0.0677778 0.524757

7 - 12 *13.7378 0.524757

10 - 12 *13.67 0.524757

* denotes a statistically significant difference.



Bang phan tich théng ké ham lwong NH3 cic mé i sau 10 ngay

Analysis of Variance for HI_NH3 sau 10 ngay - Type 11l Sums of Squares

MAIN EFFECTS

0.0160999
0.00111563
0.000298685

0.000487907

0.00041963
0.000373324
0.000345602

0.000315037

e

.55
.33
.19
.10

el olNoNe]

.2165
.2835
.3397
.3954

A:Ham luong muoi 0.0321997 2
B:Ham luong duong 0.00223126 2
C:Ham luong vi khuan 0.00059737
INTERACTIONS

AB 0.00195163 4
AC 0.00167852 4
BC 0.0014933 4
ABC 0.00276481 8
RESIDUAL 0.008506 27
TOTAL (CORRECTED) 0.0514226 53

Method: 95.0 percent LSD

Level Count LS Mean Homogeneous Groups

2 18 0.0436667 X

1.5 18 0.0607222 X

1 18 0.0607222 X

Contrast Difference +/- Limits
1-2 0.01705556 0.0125242
1-1.5 0.0 0.0125242
1.5 -2 0.01705556 0.0125242

* denotes a statistically significant difference.



Multiple Range Tests for HI_NH3 sau 10 ngay by Ham luong duong

Method: 95.0 percent LSD

Ham luong duongCount LS Mean Homogeneous Groups

25 18 0.0498889 X

20 18 0.0567778 XX

15 18 0.0654444 X

Contrast Difference +/- Limits
15 - 20 0.00866667 0.0125242
15 - 25 *0.0155556 0.0125242
20 - 25 0.00688889 0.0125242

* denotes a statistically significant difference.

Multiple Range Tests for HI_NH3 sau 10 ngay by Ham luong muoi

Method: 95.0 percent LSD

Ham luong muoi Count LS Mean Homogeneous Groups

12 18 0.0308889 X

10 18 0.050 X

7 18 0.0902222 X

Contrast Difference +/- Limits
7 - 10 *0.0402222 0.0125242

7 - 12 *0.0593333 0.0125242
10 - 12 *0.0191111 0.0125242

* denotes a statistically significant difference.



Bang phan tich thong ké ham lwong NH3 cic mé i sau 12 ngay

Analysis of Variance for HI.NH3 sau 12 ngay - Type 11l Sums of Squares

Source Sum of Squares Df Mean Square F-Ratio P-Value

MAIN EFFECTS

A:Ham luong muoi 0.0484621 2 0.0242311 757.22 0.0000
B:Ham luong duong 0.00293144 2 0.00146572 45.80 0.0000
C:Ham luong vi khuan 0.000784111 2 0.000392056 12.25 0.0002
INTERACTIONS

AB 0.000630444 4 0.000157611 4.93 0.0041
AC 0.00141078 4 0.000352694 11.02 0.0000
BC 0.000937444 4 0.000234361 7.32 0.0004
ABC 0.000905 8 0.000113125 3.54 0.0064

RESI1DUAL 0.000864 27 0.000032

TOTAL (CORRECTED) 0.0569253 53

Multiple Range Tests for HI_NH3 sau 12 ngay by Ham luong vi khuan

Method: 95.0 percent LSD

Level Count LS Mean Homogeneous Groups

2 18 0.0455 X

1.5 18 0.0607889 X

1 18 0.0654444 X

Contrast Difference +/- Limits

1-1.5 0.0046555 0.00673973

1-2 *0.0199444 0.00673973

1.5-2 *0.01811111 0.00673973

* denotes a statistically significant difference.

Multiple Range Tests for HI_NH3 sau 12 ngay by Ham luong duong

Method: 95.0 percent LSD

Ham luong duongCount LS Mean Homogeneous Groups

20 18 0.0568889 X

25 18 0.0572778 X

15 18 0.0731667 X

Contrast Difference +/- Limits

15 - 20 *0.0162778 0.00673973

15 - 25 *0.0158889 0.00673973

20 - 25 -0.00038889 0.00673973

* denotes a statistically significant difference.



Multiple Range Tests for HI_NH3 sau 12 ngay by Ham luong muoi

Method: 95.0 percent LSD

Ham luong muoi Count LS Mean Homogeneous Groups

12 18 0.0386111 X

10 18 0.0581667 X

7 18 0.101556 X

Contrast Difference +/- Limits
7 - 10 *0.0433889 0.00673973
7 - 12 *0.0629444 0.00673973
10 - 12 *0.0195556 0.00673973

* denotes a statistically significant difference.

Bang phan tich thong ké ham lwong chat kho cic mé i sau 10 ngay



Analysis of Variance for Hl.chat kho sau 10 ngay - Type 11l Sums of Squares

MAIN EFFECTS

(oI e

Mean Square F-Ratio
19.7627 925.25
0.648957 30.38
5.38348 252.04
1.76606 82.68
3.61814 169.39
0.121074 5.67
0.52831 24.73
0.0213593

[eNeoNeoNe]

-0000
-0000
.0000

.0000
-0000
.0019
.0000

A:Ham luong muoi 39.5253
B:Ham luong duong 1.29791
C:Ham luong vi khuan 10.767
INTERACTIONS

AB 7.06424
AC 14.4726
BC 0.484296
ABC 4.22648
RESIDUAL 0.5767
TOTAL (CORRECTED) 78.4145

Level Count LS Mean Homogeneous Groups

2 18 26.0483

1.5 18 26.9133

1 18 27.0606

Contrast Difference +/- Limits
1-1.5 0.147222 0.506602
1-2 *1.01222 0.506602
1.5 -2 *0.865 0.506602

* denotes a statistically significant difference.

Multiple Range Tests for Hl. chat kho sau 10 ngay by Ham luong duong

Method: 95.0 percent LSD

Ham luong duongCount LS Mean Homogeneous Groups

20 18 26.5128

15 18 26.6261

25 18 26.8833

Contrast Difference +/- Limits
15 - 20 *0.113333 0.0999572
15 - 25 *-0.257222 0.0999572
20 - 25 *-0.370556 0.0999572

* denotes a statistically significant difference.



Multiple Range Tests for Hl.chat kho sau 10 ngay by Ham luong muoi

Method: 95.0 percent LSD

Ham luong muoi Count LS Mean Homogeneous Groups

7 18 25.5478 X

10 18 26.8544 X

12 18 27.62 X

Contrast Difference +/- Limits
10 - 7 *1.30667 0.506602

10 - 12 *-0.765556 0.506602

7 - 12 *-2.07222 0.506602

* denotes a statistically significant difference.

Bang phan tich théng ké ham lwong chit khé ciac mé i sau 12 ngay



Analysis of Variance for Hl.chat kho sau 12 ngay - Type 11l Sums of Squares

MAIN EFFECTS
A:Ham luong muoi
B:Ham luong duong

C:Ham luong vi khuan

INTERACTIONS
AB
AC
BC
ABC

RES1DUAL

27.9252
1.28459
3.12956

0.928152

1.23658
0.977599
0.654324

665.
30.
74.

22.
29.
23.
15.

68
62
60

13
48
30
60

el oo Ne]

.0000
.0000
.0000

.0000
.0000
.0000
.0000

Sum of Squares Df
55.8504 2
2.56917 2
6.25911 2
3.71261 4
4.94633 4

3.9104 4
5.23459 8
1.13265 27
83.6152 53

25.6044
26.1022
26.4328

Level Count
2 18
1.5 18

1 18
Contrast

1-1.5

1 -

1.5 -2

0.330556
*0.828333
*0.497778

0.425651
0.425651
0.425651

* denotes a statistically significant difference.

Multiple Range Tests for Hl.chat kho sau 12 ngay by Ham luong duong

Method: 95.0 percent LSD

Ham luong duongCount

25.855
25.9328
26.3517

0.0777778
*-0.418889
*-0.496667

0.140084
0.140084
0.140084

* denotes a statistically significant difference.



Multiple Range Tests for Hl.chat kho sau 12 ngay by Ham luong muoi

Method: 95.0 percent LSD

Ham luong muoi Count LS Mean Homogeneous Groups

7 18 25.1317 X

10 18 25.5428 X

12 18 27.465 X

Contrast Difference +/- Limits
10 - 7 0.411111 0.425651

10 - 12 *-1.92222 0.425651

7 - 12 *-2.33333 0.425651

* denotes a statistically significant difference.
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