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LOI CAM TA

Con xin gui long biét on dén cha me, Nguoi da nudi day con nén nguoi, tao
diéu kién vé vat chét ciing nhu tinh than dé con c6 dugc nhu ngay hom nay.

Em xin chan thanh cdm on:

Ban giam hiéu truong Dai hoc Néng Lam Thanh phé Hd Chi Minh, Ban chu
nhiém B6 Mén Cong nghé sinh hoc, cing tt ca quy thdy co di truyén dat kién thirc
cho em trong sudt qua trinh hoc tai truong.

Ths Vuong Thi Viét Hoa da hét 1ong huéng dan, giup d& em trong sudt thoi
gian thyc tap t6t nghiép.

Ks Nguyén Minh Hién da tan tinh giup do, tao diéu kién thuan loi cho em
trong thoi gian thuc tap tot nghiép.

Céc ban be than yéu cua lop Cong ngh¢ sinh hoc 29 va Bao quan 29 da chia sé¢
cung toi nhitng vui budn trong thoi gian hoc cling nhu hét 1ong hd tro, gitp dd toi

trong thoi gian thyce tap.

Sinh vién Ho Thi Kim Ngén.



TOM TAT

Pé tai “Nghién ctru thir nghiém ché bién rwou vang chudi” duoc thyc hién
tai Phong thi nghiém Vi sinh, Khoa Céng nghé thuc pham, Trudong Dai Hoc Nong
Lam Tp.HCM tir thang 03/07 dén thang 07/07 dudi sy huéng dan ctua Thac si
Vuong Thi Viét Hoa nham xay dung quy trinh san xuét ruou vang chudi phuc vu
cho nhu cu con ngudi va ning cao gia tri kinh té ctia qua chudi thong qua khao sat
va chon Iya cac yéu tb thich hop nhét cho qué trinh 1én men rugu vang.

Cay chudi dugc trong nhiéu ¢ ving nhiét d6i va c6 nhiéu loai khac nhau, gia
thanh cta chubi cling tuong ddi ré, vi vay, chudi duoc sir dung nhu mot loai trai cay
1y tudng trong bita an hang ngay do rat tot d6i v4i nhitg ngudi bénh vé duong tiéu
hoa. Trong thanh phan qua chudi c6 chira nhiéu dudng, ngoai ra con c¢6 mot lugng
dang ké protein, mudi khoang, hop chat thom,... rat thich hop dé ché bién ruou
vang nhu cac loai trai cay khac.

Pé tai khao sat phuwong phap xu 1y nguyén liéu, loai duong bd sung, cac thong
s6 ciia qua trinh 1én men, lwong mat ong st dung dé cho san pham dat chat luong
cao.

Két qua dat duoc:

* Phuong phap nau duoc chon 13 phuong phép t6i wu véi duong st dung 1a
duong vang, ti 1& gitra khoi luong chudi va thé tich nudce 1a 1:3.

* Chung nAm men Saccharomyces cerevisiae 3 (SC.3) cho két qua tt nhat véi
ti 16 3% va mat d6 nAm men gieo céy 1a 108 té bao/ml, néng d6 chat kho thich hop
1a 22 % cung véi 4 ngay 1én men chinh.

* San pham ruou vang khong c6 phdi ché mat ong cho két qua tbt nhat.

Tp.HCM, ngay 20 thang 8 ndm 2007

B mon Cong nghé sinh hoc



ABSTRACT

Project “Study in producing banana wine” is practiced at microorganism
laboratory, faculty of food industry, Nong Lam University from March to July,
2007 with guide is MSc.Vuong Thi Viet Hoa to set up production process banana
wine to serve people needs and raise economics value from bananas by study and
choice the best factors for the processing of wine fermentation.

Bananas are grown in tropical areas and have many species, the prices is
relatively cheap, so, bananas are used as an ideal fruit in meal every day because
good for digestive system patient. Bananas have much glucose; in addition, have
amount considerable protein, mineral salt, aroma compound... appropriate to
produce wine as other fruits.

Project study the method of material processing, sugar type to add, parameters
of fermentation processing, and amount of honey is added for high quality product.

Results:

* Boil is optimal method with yellow sugar, ratio between banana and water is
1:3.

* Saccharomyces cerevisiae 3 yeast with 3 percents and density cultivate is 10°
cells/ milliliter are suitable; in addition, substance concentration is 22 percents and 4
days for major fermentation.

* Wine product with no honey is suitable.

Ho Chi Minh City, 20", August, 2007
Faculty of biotechnology
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Chuong 1
MO PAU
1.1. Pit van dé

Hién nay, chat luong cudc sdng cia moi nguoi ngdy cang dugce nang cao, nhu
cau an ubng ciing dugc quan tim nhiéu hon. Xu huéng hién nay 1a khong nhiing an
ubéng ngon ma con phai dam bao day du dudng chat cung cap cho co thé hoat dong.

Céc loai nudc qua la nhitng loai nudce giai khat co loi ddi véi stre khoe, duoge
nhiéu ngudi wa thich, do trong cac loai nuéc nay co chira nhiéu dudng fructose,
glucose. ..1a nhiing loai duong dé tiéu hoa. Ngoai ra, nd con chira céac acid hiru co
nhu acid ascorbic (vitamin C), acid citric, acid tactric 1a nhiing chat tham gia qua
trinh chuyén hoa ndi chung, taing kha nidng mién dich. Mat khac, cac loai nudc nay
con chira mot lugng khong nhé cac vi khoang c6 1¢1 cho suc khoe. Nhu vay, vige st
dung nudc trai cay 1a rat can thiét vi c6 thé vira cung cip ning lugng, cung cap du
luong nude can thiét cho co thé, con cung cdp vitamin va khoang chat, 1am ting
huong vi va gia tri dinh dudng trong bita an hang ngay.

Tir cac loai trai cAy khac nhau, c6 thé ché bién thanh cac dang nude udng khac
nhau: sinh td, nude ép, nudc qua ngam duong, nudc trai cay lén men, ruou
vang...tao su da dang vé ching loai gitip ngudi tidu dung c6 nhiéu co hoi lwa chon
san pham tuy theo nhu cau va thi hiéu ctia minh.

Khi noi dén rugu vang, nguoi ta nghi ngay dén nho, nhung ngay nay, khong
chi nho ma c¢6 rat nhiéu loai trai cay khac co thé duoc sir dung dé 1én men ruou
vang: mo, dira, so ri, chudi,... Do lam tir cic loai trai cAy nén trong rugu vang cd
nhiéu dudng chat, gop phan 1am ngon miéng trong bita tiéc hay bita in hing ngay,
luong CO, sinh ra tao gas s€ tao cam giac khoan khoai khi uéng, chinh vi vay ruou

vang trd thanh san phim duoc wa chudng hién nay.



Chubi 1a trai cdy rat dugc wa thich & nude ta. Chudi rat phong pha vé khoang
chat, chira nhiéu dudng bot nhung lai dé tiéu héa. Chudi duoc ding nhu mét loai
thirc 4n bd sung thém dinh dudng trong khau phan in cta ngudi Viét Nam. Chudi
¢6 san lwong 16n, nhung diéu kién sau thu hoach gip nhiéu kho khin 1am cho chudi
mau chin, mém, dé& dap, hu hong, kho van chuyén, bao quan, dan dén xay ra tinh
trang r dong san pham. Do do, cin c6 nhiéu bién phap dé khong 1am lang phi ngudn
qua doi dao ndy, va ché bién ruou vang tir chudi cling 1a mot cach dé ning cao gia
tri cua qua chudi. Chinh vi vy, t6i da tién hanh thuc hién dé tai “Nghién ciru thir
nghiém ché bién rwou vang chudi”.

1.2. Muc dich dé tai

Xay dung quy trinh ché bién ruou vang chudi thong qua khao sat va chon lya
cac yéu t6 thich hop nhét cho qué trinh 1én men ruou vang.
1.3. Yéu cau thue hién

* X4c dinh phuong phéap xt Iy nguyén liéu va loai dudng bd sung.

* Xac dinh cac thong s6 anh huéng dén qua trinh 1én men: ching nam men, ti
1é nAm men, néng dd chat kho, thoi gian 1én men.

* Xac dinh ti 1& phéi ché gifra mat ong va rugu vang sau qua trinh 1én men
chinh.

* Panh gia chat lugng san pham bang phuwong phap cam quan.

1.4. Giéi han dé tai
* Chi thyc hién & quy mo6 phong thi nghi¢m.
* Thoi gian 1én men phu: 45 ngay.



Chuong 2

TONG QUAN TAI LIEU

2.1.CAy chudi

2.1.1. Giéi thiéu

Chubi ¢6 tén khoa hoc 1a Musa paradisiaca L., thuoc ho Musaceae, gdm rat
nhiéu gidng chudi (wéc tinh co6 khoang 300 giéng chudi hién duoc trong trén thé
gidi). Chudi 1a ciy trong nhiét d6i, yéu cau anh sang manh va nhiét do cao dé hoan
thanh céac giai doan sinh trudng va phat trién.

Theo Nguyén Van Ké (2001), chudi 1a mét trong niam loai cdy dn qua c6 dién
tich 16n nhat ¢ nudc ta.

Bang 2.1. Niam loai ciy in qua cé dién tich 16m nhit & nuéc ta (1999)

Cay an qua Dién tich (ha) San luong (tan)
Nhan, vai, chom chdm 131200 545400
Chuoi 94600 1242600
Ho cam quyt 63400 405100
Xoai 40700 188600
Thom 32300 262800

(Nguyén Vin K¢, 2001)
2.1.2. Nguon goc va phan bo
Cay chubi c6 ngudn goc & Dong Nam A, trong d6 c6 Viét Nam. Chudi trong
cht yéu & cac nude nhiét d6i, nhiéu nhat 1a & Chau A va Trung My, trong d6 dang
ké 1a Philippines, Malaysia, Trung Qudc, Viét Nam, Panama,... O Viét Nam, chudi
dugc trong nhiéu & cac tinh phia Nam.
Mot s gibng chudi c6 & Viét Nam nhu: gia lun, gia (tiéu) huong, gia (tiéu)
cli, cau man, cau quang, cau tiy (bom), chudi ngu (dong), chudi xiém den, chudi

Ximon.




2.1.3. Thanh phén héa hoc ciia chudi
Theo Nguyén Thi Ngoc An (1999), thanh phan héa hoc chinh ctia chubi gom:
o Do am: 80,36%
o Glucid tho: 14,315%
o Lipid thé: 0,25%
o Protid tho: 4,23%
o Xo thé: 0,37%
o Vitamin C: 122,80 mg
o K:340 mg
o Ca: 6,49 mg
2.1.4. Gia tri dinh dwéng va y nghia kinh té
* Gia tri dinh duéng
Qua chudi ¢6 gia tri dinh dudng khé cao so véi nhiéu loai qua khac, qua chudi
chira nhiéu dam, duong bot, cho nhiéu nang lugng nhung lai dé tiéu hoa. Rat phong
phu vé khoang chat va vitamin. D6 1a mot loai thirc dn quy cho nguoi o bat ké lra
tudi nao. Chudi dugc coi 1a loai qua 1y tudng cho ngudi gia, yéu, suy dinh dudng,
moi mét, nguoi cd bénh vé duong tiéu hoa. Qua chudi ciing ¢6 vi tri dic biét trong
khau phan in giam md, cholesterol va mudi Na* (qua chudi chua it Na® va giau K*).
(Tran Thé Tuc, 1998).
Qua chudi khong nhitng an chin ma con c6 thé in xanh dung ndu canh nhu mot
loai rau. Hoa chudi va than cdy chudi non ciing 1 mot thi rau tét.

Bang 2.2. Thanh phin duéng chit clia chudi gia (tinh trén 100 g in dwoc)

Thanh phan Trong lugng | Thanh phan | Trong lugng
Protein 184 Na 18 mg
Lipid 0,29 K 435 mg
Glucid tong s6 (ké ca cellulose) 18 g Vitamin A 80 mg
Cellulose 0,29 Vitamin B1 0,02 mg
Tro 0,849 Vitamin B2 0,04 mg
Ca 10 mg Vitamin PP 0,6 mg
P 24 mg Vitamin C 8 mg
Fe 1,9 mg
Nudce: 79,2 Nang lugng: 72 calo




* Y nghia kinh té

So vé6i nhiéu loai cay trong khac, toan bd san pham cta cdy chudi co thé sir
dung lam luong thyc, thuc phém, thirc an gia suc, thudc nhudm, cong nghi¢p ché
bién thyc pham, lam ruou, lam mut,... Va vi mot 1y do ndo dé trong san xuét kinh
doanh viéc xuat qua tuoi gip trd ngai thi ciing dé dang sir dung vao nhitng muc dich
khac véi trang thiét bi khong cao nhu sdy kho, 1am bot, & chua,... (Tran Thé Tuc,
1998).

2.2. Mt ong

Mait ong 13 mét thuc phdm giau ning luong, trong mat ong 75 — 80% 1a dudng
(35% glucose, 35% fructose va saccharose nho hon 5%). Ngoai ra, trong mat ong
con chtra nhiéu vitamin nhom B (B1, Bg, Bip, PP), vitamin C, vitamin E, nhiéu
khoang chat (kali chiém dang ké), mot s6 enzym va hormon sinh trudng. (Ngb Pic
Thang, 2000; Nguyén Quang Tan, 2003).

Mat ong thich hop cho moi lira tudi, mot kg mat ong cho tir 3150 — 3350 kcal
ding dé boi bo co thé con ngudi, ngoai ra né con 1a mot duge pham quy trong y hoc
(diét trung, diét méc, chita vét thuong, bénh phdi, bénh dudng tiéu hoa, bénh ngoai
da,...). (Ngd Pic Thing, 2000).

2.3. Rwgu vang

2.3.1. Dinh nghia

Ruou vang la loai rugu dugc san xuat tir nho, xuét phat tir cac nudc chau Au.
Ngay nay, tu rugu vang dugc hiéu theo nghia rong hon: tat ca cac loai ruou duogc
san xudt tir ngudn nguyén lidu 13 trai cdy déu dugc goi 13 ruou vang (wine).
(Nguyén Puc Luong, 2002).

2.3.2. Nguyén liéu trong san xuét rugu vang

Nguyén liéu lam ruou vang 1a cac loai qua. Qua chin (c6 thé chua that chin)
sau khi thu hoach chon loai qua tuoi, chét luong tot, dem ép léy nudc hodc ngdm
v6i duong dé thu dugc dich nudc qua dung cho 1én men. Tat ca cac loai qua c6
chtra dudng, vitamin, acid hitu co, cac chit khoang va mot luong protein dang ké

déu thich hop cho 1én men. (Luong Dtrc Pham, 2005).



2.3.3. Thanh phén va gia tri dinh duéng ciia rwou vang

Thanh phan dau tién phai ké dén 1a etanol — 1a mot trong nhimng thanh phan
quan trong nhét cua rugu vang. Etanol c6 dugc do 1én men tu nhién tur dich tréi cay,
do d6 no 1a thwr con tinh khiét, khong 1an aldehyt, este. DO con cua rugu vang tir
10% — 12% néu dudi 10% ruou sé hoi lat, 12% tro 1én 1a d6 con hoi cao, uéng mau
say. C6 thé néi ruegu vang chira mot lugng con trung binh, khong nhe qua nhu bia,
khong nang qua nhu rugu tréng. Do vay, nhiéu nguoi uéng duoc, ké ca phu nir va
ngudi cao tudi.

Cung véi etanol, ruou vang con chira nhiéu cac chat bé dudng khac. Puong
trong rugu vang vao khoang 62 — 132 g/l, chil yéu 1a duong fructose, glucose, va
mot it galactose.

Trong rugu vang con chtra mgt lugng cac acid nhu acid tactric, acid malic,
acid oxalic,.... Tuy c6 do chua cao, nhung ruou vang van dé udng, vi vi chua cia
acid duoc can dbi véi vi ngot cua duong, con, glycerin, vi chat ctia polyphenol.

Trong ruou vang chira mot lwong phong phu cac loai mubi — tuy voi ham
lugng rat thép — d6 1a mudi cua cac nguyén td: P, S, K, Na, Ca, Fe, Cu, Mn,.... Chit
mudi trong ruou vang giit vai tro rat quan trong 13 1am ting huong vi cta rugu va
1am tang gia tri dinh dudng cung cip ngudn vi luong cho co thé.

Mot gia tri dinh dudng déng ké ciia rugu vang 1a gidu vitamin cac loai. Lén
men ruou vang 1a mot qué trinh diéu chinh lai thanh phan vitamin cta nudc qua. Co
mot sd vitamin duoc luu giir lai tot trong nude qua qua 1én men, mot sd vitamin lai
duoc bod sung thém, nguoc lai c6 mot s6 bi mét di trong qua trinh 1én men. (Trﬁn
Thi Thanh, 2000).

2.3.4. Phan loai rugu vang

Theo Bui Ai (2003), vé mit cong nghé, san pham vang duoc chia ra hai nhém
16n: nhém vang c6 gas (CO,) va nhém vang khong co gas (CO,).

* Nhom rugu vang khong co gas

C6 thé gdm nhitng nhém nho sau:



- Nhém ruou vang phd théng: Hoan toan 1én men, khong duoc bd sung con
etylic trong qua trinh céng nghé, bao gdbm hai loai:

+ Vang kho (1én men can ki€t) chita ham lugng etanol tich tu do 1én men co
thé tir 9 — 14% thé tich, va ham lugng dudng so6t khong qua 0,3%.

+ Vang ban ngot: chira ham luong etanol do 1én men ty nhién tir 9 — 12% thé
tich va duong sot tir 3 — 8%.

- Nhém rugu vang cao do la nhitng loai rugu vang c6 ham lugng etanol cao
hon so véi nhém vang phd théng. C6 thé dung con tinh luyén dé ning cao ham
luong etanol trong qua trinh céng nghé. Nhom nay ciing gdm c6 hai loai:

+Vang ning: C6 ham luong etanol tir 17 — 20% thé tich, trong d6 etanol tich
lity do 1én men khong it hon 3%. Ham luong duong trong san pham co thé tir 1 —
4%.
+Vang khai vi: Ham luong etanol tir 12 — 17% thé tich, trong d6 etanol tich
ity do 1én men khong it hon 1,2%. Ngoai ra, tuy thudoc vao ham lugng duong (do
ngot) trong rugu khai vi, cé thé ton tai cac dang sau:
e Khai vi ban ngot: Vi etanol tir 14 — 16% thé tich va duong tir 5 — 12%.
e Khai vi ngot: Véi etanol tir 15— 17% thé tich, duong tur 14 — 20%.
e Khai vi rat ngot (con goi 1 ruou lico): Véi etanol tir 12 — 17% thé tich,
duong tr 21 — 35%.

* Nhom rugu vang co gas

C6 thé chia ra hai nhém:

- Rugu vang co gas ty nhién (do 1én men tao ra): Dé giit dugc gas (CO,) tu
nhién, nguoi ta thuc hién qua trinh 1én men thtr (phu) trong cac chai kin, thung hodc
hé théng thung kin va tiy thudc vao diéu kién 1én men phu (nhiét do, thoi gian) s&
cho ra céc loai ruou véi cac mirc do chat luong khac nhau.

- Rugu vang c6 gas nhan tao (do ta nap gas vao san pham)

Nguoi ta co thé tao ra nhiéu loai ruou vang khéac nhau theo thi hiéu hodc yéu

cau cua thi truong ti€u thu cu thé. Tuy nhién, nhém vang co6 gas tu nhién thuong co6



d6 ruou tir 10 — 12,5% thé tich va do ngot tur 3 — 5%, con nhém vang cé gas nhan
tao thuong cé do ruou tir 9 — 12% thé tich, do ngot tir 3 — 8%.
2.4. NAm men dung trong san xuét

2.4.1. Dinh nghia

N4m men 14 tén chung chi nhém ndm c6 cau tao don bao va thuong sinh san
bang cach nay chdi va phan cit. Nhém nay cé nhiéu trong tuw nhién. Nhiéu loai
trong nhom nay c6 kha ndng 1én men rugu dugce ap dung trong san xuét ruou, bia,
ruou vang, lam banh mi. Té bao ndm men gidu protein, vitamin (dic biét 14 vitamin
nhom B va tién vitamin D,) bd sung dinh dudng vao thirc 4n gia sic va c6 thé ding
dé ché bién mot s6 dang thuc pham cho ngudi. (Lwong Pirc Pham, 2002).

2.4.2. Hinh dang va céu tao té bao nAm men

Té bao nAm men co6 hinh dang: hinh cau, ovan, elip, qua chanh, hinh try, hinh
chily hodc d6i khi kéo dai ra thanh soi. Kich thudc cia té bio nim men vao khoang
8 — 15 um. Nam men c6 thé thay d6i hinh déng va kich thuéc trong cac giai doan
phat trién va diéu kién méi truong xung quanh. Hinh thai chiung khong thay ddi chi
& cac gidng nudi cay con tré trong cac moi truong dinh dudng tiéu chuan. (Luong
Dtrc Pham, 2005).

N4m men c6 cdu tao don bao gém: thanh té bao, mang nguyén sinh chét, té
bao chat, nhan va cac co quan khac nhu khong bao, cac giot md, hat glycogen. ..

2.4.3. Sinh sin ciia nAm men

NAm men sinh san chu yéu bﬁng cach nay choi, khi gap diéu kién thuan loi, té
bao me ndy sinh ra mot hoac nhiéu chdi nho r6i 16n dan 18n va tach ra thanh cac té
bao riéng 1¢.

Trong diéu kién khong thuan loi, nam men sinh san bﬁng bao tir, bao tir ra
ngoai khi gip diéu kién thuan loi phét trién thanh mot té bao ndm men méi. (Luong
Dtrc Pham, 2002).

Hién nay trong san xudt ruou vang ngudi ta sir dung cac chung nim men thudc

gidng Saccharomyces.



2.4.4. Pic diém ciia nAm men vang

Saccharomyces 1a vi sinh vat ki khi tiy y. Chang 1 cac té bao hinh elip hoic
oval, kich thuéc 8 — 10 pum, sinh san theo 18i nay chdi, ching c6 hinh dang giéng
men ruou ndi chung, cé tinh két ling giébng men bia va dic biét 1a kha ning sinh
truong & pH thap va chiu dung duoc cdn ¢ ndng d6 cao (¢ nghia 1a chiing c6 kha
nang tich tyu mdt lugng 16n con trong dich 1én men ), c6 chung c6 kha nang chiu
dung duoc 18 — 19% thé tich.

* Nhirng tinh chit dic trung ciia nAm men vang

e Nidm men c6 trong qua chin nhung khong nhiéu so véi cac vi sinh vat khac:
nam modc, vi khuan nhung khi 1én men ti nhién thi ting s lugng té bao nhanh
chéng 14n 4t cac vi sinh vét khac, nhét 1a & gial doan cudi cua qué trinh lén men
do c6 kha ning chiu dyng do con cao. (Bui Ai, 2003).

eNim men c6 kha ning sa dung cac loai duong khiac nhau: glucose,
fructose, manose, saccharose, maltose,...

e Vo té bao c6 kha ning két dinh, vi vay chung c6 thé két véi nhau va ling
xuéng phia duéi 1am cho dich 1én men trong, sang.

e Trong mdi trudng giau cac acid hiru co, ndm men ciing thich nghi dé chiu
dung dugc ham lugng acid tactric cao. Kha ning nay giup cho chung phat trién
t6t, vuot troi khi séng trong méi trudng nude qua chua.

* Yéu cAu nAm men rwou vang

Huong vi dac trung cua tung loai rugu s€ phu thudc chu yéu vao dac tinh
nguyén liéu va quy trinh cong nghé, ngoai ra con phu thudc vao chung ndm men.
Nam men str dung trong san xuét phai dat duoc nhimg yéu ciu sau:

e Tc d6 phat trién manh, s luong t& bao ndm men: 120 — 140.10° té bao/ml,
hoat luc 1én men cao.

e Lén men dugc nhiéu loai duong khac nhau, dat tdc do 1én men nhanh va cé
kha nang 1én men & nhiét do tuwong dbi cao >35°C.

e C6 tinh két ling t6t, san pham tao ra c6 hwong thom dic trung.

e S6 luong té bao nay chdi: 10 — 15%.
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e Luong té bao chét: <2%.

e Chiu duoc nhiét do thip. Nhimg ndm men ctia nhém nay can c6 kha ning
1én men & nhiét do tir 4 — 10°C va tich liy trong mdi trudng trong thdi gian ngén
thuc té phai dugc 8 — 12% thé tich etanol.

2.5. Lén men rugu vang

2.5.1. Co ché

Lén men ruou 14 qua trinh oxy hoa khir sinh hoc dé thu nang luong va cac hop
chét trung gian trong diéu kién ki khi, trong d6 dudng dugc phan hiy thanh ruou va
khi CO, dudi tac dung cua vi sinh vat.

Tac nhan chinh cta qua trinh 1én men ruou 13 cac chung nAm men thudc gidng
Saccharomyces. Qué trinh ndy 1a mot chudi cac phan tng phtic tap v6i sy tham gia
ctia hé enzym do nAim men tiét ra.

2.5.2. Co s6 ly luan ciia qua trinh lIén men rugu

Trong qué trinh 1én men, cic chit men ciia ndm men thyc hién qua trinh thuy
phan dudng phuc tap thanh duong don gidn, con cic duong don gian: glucose,
fructose c6 thé 1én men tryc tiép va nhanh. Puong va cc chat dinh dudng cia méi
truong 1én men duoc hap phu va khuéch tan vao trong té bao men. Nhd cac chat
men c6 sin trong t& bao ndm men tic dung, cac chat dinh dudng duoc chuyén hoa
qua cac hop chét trung gian, cudi cing tao thanh ruou va khi CO,. Ruou étylic va
CO, tao thanh dugc khuéch tan qua mang té bao ra méi trudng bén ngodi. Ruou
etylic hoa tan trong nudc bat ky ty 1é nao nén tan nhanh ra dung dich 1én men, con
CO, hoa tan kém trong nudc nén chong bi bao hoa trong dung dich. Khi dung dich
da bao hoa CO, thi CO, tao thanh dugc bam quanh t& bao nAm men va 1én dan Ién.
Lugng CO, tich tu 16n dén murc nao d6 né thang khdi lugng cia té bao nam men thi
té bao ndm men duoc bot khi CO, kéo dén 1én bé mit dich 1én men. Khi 1én dén mit
thoang, CO, dugc thoat ra va té bao ndm men c6 khoi lugng 16n hon khdi luong
riéng dich 1én men duoc ling xudng. Nho sy chuyén dong 1én xudng nay ma qua

trinh 1én men duogc tang cudng.
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Trong qué trinh 1én men ngoai ruou etylic nd con tao thanh mot s6 san pham
phu: glixerin, acid succinic, acetaldehyt, metilic, va mot hon hop amilic, butiric...
goi chung 13 dau fuzel. Khi 1én men thuong 95% dudng dugc tao thanh rugu etylic
va CO, con 5% duodng bién thanh cac san pham phy khac. (Nguyén Xuan Phuong
va Nguyén Vin Thoa, 2005).

2.5.3. Co sé sinh héa ctiia qua trinh 1én men ruou

Két qua cudi cing ciia qua trinh chuyén hoéa (1én men) tir dudng dén ruou
etylic va khi CO, c6 thé biéu dién bang phuong trinh tong quat cua Gay — Lussac
nhu sau:

CeH1206 ——* 2C,HsOH + 2CO,

Qua trinh Ién men rugu néu di tr glucose s€ qua cac giai doan sau:

* Giai doan 1: Phosphoryl hoa.

Glucose phan tng véi adenozintriphosphate (ATP), két qua tao thanh glucose
6 — phosphate va adenozindiphosphate (ADP). Phan ung xdy ra do sy xuc tac cua
hexokinase va su c6 mit bat budc cua Mg2+.

Hexokinase

C6H1206 + ATP Mﬁ?—> C5H1105—P + ADP.
g

Glucose 6 — phosphate bi ddng phan hoa thanh fructose 6 — phosphate dudi sy
XUc tac cia enzyme phosphoglucose isomerase.

Phan tmg phosphoryl hoa 1an 2, bién fructose 6 — phosphate thanh fructose 1,6
— diphosphate vdi enzyme xuc tac la phosphofructo kinase.

CeHyOs— P + ATP Phosphofructo kinasg CeHysOs— P, + ADP.

* Giai doan 2: Cat d6i mach.

Fructose 1,6 — diphosphate chira 2 gdc phosphate va & 2 vi tri d6i xtrng nén dé

dang bi cat 1am hai tao thanh 3 — phosphoglyceraldehyde béi aldolase.

aldolase
C6H1006 - Pz —> 2C3H503 - P.

* Giai doan 3: oxy hoa.
3 — phosphoglyceraldehyde oxy héa coenzyme NAD® va dong thoi duoc
phosphoryl hoa bang phosphate vo co thanh 1,3 — diphosphoglycerate.
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|O| 3 — phosphoglyceraldehyde |O|
C-H dehydrogenase C—_OP
| |
CHOH + HsPO, + NAD" < > GHOH + NADH + H.
CH,OP CH,OP

No6i phosphate cao ning trong 1,3 — diphosphoglycerate dugc st dung dé
phosphoryl héa ADP tao ra ATP boi phosphoglycerate kinase va san phim tao
thanh 3 — phosphoglycerate.

|
C-0OP COOH

| phosphoglycerate kinase |
|CHOH + ADP > (T,HOH + ATP.
CH,OP CH,OP

3 — phosphoglycerate duoc dong phan hoéa thanh 2 — phosphoglycerate,
enzyme xuc tac 1a phosphoglycerate mutase, tiép theo enolase xuc tac phan tng loai

mot phan tr nude chuyén thanh acid phosphoenolpyruvic.

(I:OOH C|)OOH CliOOH
|CH—OH > lCH—OP——> |Cl—OP + H,0
CH,0OP CH,OH CH,

* Giai doan 4: Tao acid pyruvic.

pyruvate kKinase
C3H;03:P + ADP » C3H,0;3 + ATP

* Giai doan 5: Acid pyruvic tao thanh ruou trong diéu kién yém khi duéi tac
dung cua decarboxylase va alcoldehydrogenase.

CH,cOcOoH _decarboxylase 15 + co,.

alcoldehydrogenase
CH3;CHO + NADH, » CH3CH,OH + NAD.




13

2.5.4. Quy trinh co ban trong sin xuit ruou vang

Nguyén li€u

Xu Iy nguyén liéu

v

Nam men Dich 1én men

~ e n v ,
Nhan giong —— Lén men chinh

l

Lén men phu

Lang trong

San pham
So @6 2.1. Quy trinh co ban trong sin xuit ruou vang.

Trong qué trinh san xuét ruou vang thudng trai qua cac giai doan:

* Giai doan 1: Hinh thanh ruou. Pay 1a giai doan tir lac cdy men gidng vao,
cho 1én men dén khi dich 1én men hét sti bot manh. Néu gilt dugc nhiét do 6n dinh,
thoi gian 1én men nay kéo dai tir 4 — 5 ngay. Két qua cua giai doan nay ta duoc
“ruou non”.

Trong thoi gian nay ndm men hoat dong manh nhat, tiéu thu nguyén liéu
(duong, dam, vitamin) manh, bién duong thanh ruogu, giai phong CO,. Két thac giai
doan nay thanh phan nudc qua thay dbi rat 16n.

* Giai doan 2: Khi két thac 1én men & giai doan 1, nguoi ta tién hanh gan cdn,
tach xac qua bang bién phéap loc (ddi v&i vang thu duoc do 1én men dich qua c6 kém
xac qua). Trong cac co s& 1én men & quy mé 16n, ngudi ta dung hé théng dng hat

xiphong dé hit dich 1én men sang ndi hay bé 1én men khéac. Day 1a lan gan thir nhat.
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Khi duge “ruou non”, ta tiép tuc cho 1én men, nhung & giai doan nay qué trinh
1én men khéng xay ra 6 at — nguoi ta con goi 1a 1én men phu, phan hay nhitng gam
duong cudi cung c6 trong dich 1én men. Pong thoi ¢ giai doan niy cé qué trinh 1én
men malolactic. K&t qua qua trinh nay, acid malic duoc chuyén thanh acid lactic,
lam cho ruou duoc chuyén tir vi chua gét sang vi chua nhe dé chiu (cua acid lactic),
CO, con dugc tiép tuc giai phong nhung c6 xu huéng it dan. Dung dich 1én men &
trang thai tinh ling, xac men ling xudng day binh hay bé.

Tiép theo, thuc hién gan can lan 2, 1an 3. Néu ruou con duc ta lai gan tiép dé
c6 dung dich trong subt. Sau moi lan gan can, cac dung cu dung dung dich 1én men
nhu chai, binh (1én men & quy mé nhé), ndi 1én men (¢ quy mé cong nghiép) duoc
d6 dich 1én men day hon, tao diéu kién 1én men yém khi nghiém ngat hon. Pén lan
cudi cung day kin hoan toan, tao su cach ly véi oxy.

* Giai doan 3: Giai doan vang chin. Pay 1a gian doan lam ting chat lugng
rugu. Sau vai nam (2 — 4 nim) tang trir trong thung gd, huong vi ciia vang dic trung
hon. Trong thdi gian nay di xay ra rat nhiéu bién d6i sinh hoa phirc tap dé chuyén
tor rugu it ngot, it thom c6 vi chua 14n 4t, co vi déng cua CO,, cua aldehyt sang ruou
trong vat, ¢6 vi chua — ngot can ddi cua con — duodng, vi déng nhe cua glycerin, vi
chat ciia polyphenol. (Tran Thi Thanh, 2000).

2.5.5. Chiat lwong ruou vang

Ruou vang dat chét luong t6t khi dam bao cac tiéu chuén sau:

v Do con khong vuot qua 15%.

v" Tinh céan (d6 kho) khoang 30 — 32 g/l.

v Buong khir khoang 2 g/1.

v Tro: 2-34¢ll.

v' Do chua khoang 5 g/l (biéu thi bang acid sunfuric).

v Ham lugng acid tactric 2 — 7 g/l.

v/ Chat sat tring duy nhat duoc str dung 1a SO,, ham luong toan phan khong
dugc qua 0,45 g/l.
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v Do trong va mau sic: phai 1a chat 1ong trong sudt, khong cé vat thé la, mau
sic hoan toan dic trung cho san pham.
v/ Mui hoa hop, thom diu, hoan toan dac trung cho san phém.
v Vi hoa hop, ém diu, hau vi tt, hoan toan dic trung cho san phém.
2.5.6. Céc yéu té anh hwéng dén qua trinh 1én men rwou
2.5.6.1. Nhiét do
Nhiét d6 la yéu td quan trong bac nhat ddi v6i nAm men néi chung va lén men
vang néi riéng. N6 co tac dung rd rét dén kha ning 1én men cta chung nAim men va
chat lugng cua rugu vang (4o rugu, dudng sot, chit thom, .. .). Lén men rugu vang
thuong thuc hién ¢ khoang nhiét d6 10 — 30°C. C6 nhitng nodi cod thé 1én men & 4 —
10°C song rat cham va yéu. Nhiét do co6 thé ting 1én dén 36°C ma nim men vang
van hoat dong binh thuong, song >36°C thi nAm men bit du bi (rc ché, dén 38°C
thi gin nhu khéng hoat dong va dén 40°C thi ching bt ddu chét dan. O diéu kién
nhiét do >40°C lai rat thuan loi cho vi khuan sinh acid acetic hoat dong, do d6 trong
san xuat ruou vang can phai kiém soat khong dé cho nhiét d6 1én men vuot qua
36°C. Cac nghién ctru cling da xac dinh duoc réng, & nhiét do cao 1én men bat dau
som, x4y ra manh mé&, nhung dé bi nging lai ngang chimng va két thac 1én men khi
duong sét con lai trong dich 1én men 1a kha 16n. Vi duong nay dé duoc vi khuan
lactic str dung. Do vy, trong vang c6 nhiéu acid lactic va acid acetic. Nhirng chit
nay cung véi duong sot lam cho vang c6 vi chua — ngot kho chiu. Nhiét d§ c6 anh
hudng khong nhimng dén cudng d6 1én men, téc do sinh san ciia men gidng ma con
anh hudng dén sinh tong hop cac san pham thir cdp. Cho nén mdi loai vang can phai
c6 mot quy trinh cong nghé thich hop, nhét 1a nhiét do Ién men. (Bui Ai, 2003;
Luong Pac Pham, 2005).
2.5.6.2. pH
pH ctia moi trudng co ¥ nghia quyét dinh ddi voi su sinh trudng va phat trién
clia vi sinh vat. Trong qua trinh 1én men, vi sinh vat lai tao ra nhitng san pham trao
d6i chat co tinh acid hay kiém, khién pH cta méi truong khong con thich hop cho

hoat dong song cia minh. Vi vay, vi¢c chu dong diéu chinh pH cua moi truong luén
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& gia tri thich hop trong sudt qua trinh 1én men 1a diéu rat can thiét. (Tran Thi
Thanh, 2000).

pH t6i wu cho sy phat trién va 1én men rugu ctia nAm men vao khoang 4 — 5.
Tuy nhién & pH = 3 — 3,5, nhiéu chung ndm men van phat trién tét, vi vy khi lam
ruou vang nguoi ta thuong chon nhitng chung ndm men hoat dong va phat trién t6t
& pH = 3,2 — 4, dong thoi ¢ pH nay s& han ché cac vi sinh vat lam hu hong rugu
vang.

O pH thip, nAm men s& thay doi hinh thai, t& bao nhé hon, dang cau vuot troi,
trong té bao chat tich tu chit béo. C6 thé trung hoa acid bang kalitactrat trung tinh
hoac canxicacbonat.

2.5.6.3. Oxy

Vai trd ctia oxy dic biét quan trong va can thiét trong giai doan nhan giéng va
giai doan dau 1én men. Trong diéu kién c6 nhiéu oxy thi hoat dong sinh san ctia ndm
men manh mé€ hon, vi vdy lugng sinh khdi tang 1én nhanh va tr¢ thanh san phém
chu yéu trong méi truong 1én men. Trong moi trudng cang nhiéu té bao nAm men
thi cang 1én men manh. Tuy nhién, khi bt dau chuyén sang giai doan 1én men hoan
toan, can phai tao diéu kién ki khi, khi d6 san phém trong moi truong 1én men la
etanol s& trd thanh chu yéu, d6 thoang khi trong trudng hop nay sé bat loi cho qua
trinh 1én men, nhiéu san pham phy hinh thanh 1am giam chét luong cua vang thanh
phém. Ngoai ra viéc tao moi trudong yém khi c6 tac dung han ché su hoat dong cua
vi sinh vat gay hu hong ruou. (Bui Ai, 2003; Luong Dtic Pham, 2005).

Trong 1én men & quy mé san xudt nho, ngudi ta cho 1én men & binh c6 miéng
to va nat binh bang nut bong. Khi 1én men ¢ quy md 16n, ngudi ta sir dung cac ndi
1én men hay céc bé, khi d6 méi trudng 1én men vao phai dé tréng mot thé tich thich
hop khoang 1/5 — 1/3 thé tich ndi hay bé 1én men. (Tran Thi Thanh, 2000).

2.5.6.4. Duong

Duong 1a nguén dinh dudng quan trong, anh hudng truc tiép dén hoat dong

clia nAm men va qua trinh 1én men. Puong cung cp ning luong va cacbon cho ndm

men hoat dong, dang glucose 14 thich hop nhat vi tat ca cac loai men déu dong hoa
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duge. Ti 1& duong cang cao thi tao thanh nhiéu etanol, cho nén thém dudng vao
nudc qua la mot bién phap rat pho bién.

MBoi trudng c6 nong do dudng tir 10 — 25% thuan loi cho sy 1én men. Khi ndng
do duong tir 25% tro 1én thi sy 1én men kho khan va chdm. Dung dich duong co
ndng do rat cao s& tao ra ap suat tham thau 16n giy pha hily trang thai sinh Iy binh
thudng ctia nAm men, thoi gian 1én men s& kéo dai, str dung dudng khong triét dé,
hiéu suét tao thanh ruou giam, lugng rugu tao ra khong nhiéu. Nguoc lai, moi
treong 1én men c6 nong d6 duong qué thap s& khong du co chat cho ndm men hoat
dong. (Lé Ngoc Tu va ctv, 2002).

2.5.6.5 Etanol

San pham chu yéu ciia qué trinh 1én men ki khi 13 etanol. Etanol kim ham (trc
ché) hoat dong sdng cia té bao nAm men, tuy nhién mirc d6 kim ham khac nhau déi
v6i cac chung, ndi ndAm men khac nhau. Kha ning chiu dung etanol ciia vi khuan,
nam moc con kém hon nhiéu so v&i ndAm men. Piéu nay thuc sy c6 ¥ nghia 16n
trong san xuét, boi vi khi qua trinh 1én men ki khi bat dau xay ra thi san pham
etanol hinh thanh trong méi trudng c6 tac dung kim hdm (&c ché) manh mé& ndm
mdc, vi khuan va sau d6 1a ¢ ché nhitng ndm men dai dé rdi phai nhuong moi
truong cho ndm men hoat dong. (Bui Ai, 2003).

Ban chét cta hién twong kim him nay 1a rat phtrc tap. Viéc thém con vao pha
log 1am giam nhanh tdc d6 sinh trudng ciia nAm men (c6 18 do tac dong lén su tong
hop protein), giam kha ning sdng sot cua té bao (qua su bién tinh khong thuin
nghich ctia cac enzym), va & mot mirc d6 thap hon nhiéu, etanol lam giam téc do
téng hop ban than n6. Cac dan liéu vé muac do chiu con caa mot sd chung nim men
phu thudc rat nhiéu vao thanh phan acid béo trong mang té bao chat cho thiy ring
thanh phan acid béo kich thich hoic kim hdm sy tiét etanol khoi bao twong. Cac két
qua khac ciing chirng minh duogc rang etanol duoc tao ra trong 1én men (etanol tir
sinh) trc ché 1én sinh trudng cua té bao manh hon 14 etanol duoc dua vao mét cach

nhan tao tir bén ngoai. (Kiéu Hiru Anh, 1999).
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2.5.6.6. Khi cacbonic (CO,)

Ham lugng CO, hinh thanh trong qué trinh 1én men thudng han ché manh sy
sinh san ctia nAm men vang, nhung khong lam yéu kha niang 1én men cia ching.
Theo nghién ctru ctia Miuler —Thurrau:

* Ham luong CO, trong rugu vang dat dén 0,25% trong luong thi s€ trc ché
sinh san ctia nAm men.

* Ham luong CO, trong rugu vang dat dén 1,5% trong luong thi nidm men
khéng con sinh san duoc nita. (Bui Ai, 2003).

2.5.6.7. Thoi gian 1én men

Thoi gian anh huéng nhiéu dén chat luong san pham vang. Trong thoi gian 1én
men chinh, néu thoi gian 1én men qua ngin, c6 thé lugng con tao ra qua it. Trong
thoi gian 1én men phy, néu thoi gian 1én men khong du dé huong hinh thanh, mui
vang s& khong dic trung cho san pham.

Vi vay, viéc xac dinh thoi gian cia mot quy trinh 1én men la diéu hét strc quan
trong. Thoi gian nay sé rat khac nhau & cac quy trinh 1én men khac nhau. Piém mau
chét & ddy 14 nguoi san xuat phai biét dimg qua trinh 1én men ding luc dé bao dam

thu san pham véi hiéu suit cao nhét. (Tran Thi Thanh, 2000).
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Chuong 3
VAT LIEU VA PHUONG PHAP THI NGHIEM

3.1. Thoi gian va dia diém nghién ciru

DPé tai da duoc thuc hién tir thang 3/2007 dén thang 7/2007 tai Phong thi
nghiém Vi sinh Khoa Cong nghé thuc pham, Trudng Dai Hoc Néng Lam Tp. HCM.
3.2. Nguyén liéu, héa chit, thiét bj

3.2.1. Nguyén liéu

Chubi gia, dudng cat tring, dudng cat vang mua tai cho Viét Thiang, Linh
Trung, Thu Ptrc, Tp. HCM.

Mat ong mua tai si€u thi Coop — Mart Xa Lo Ha Noi, 191 Quang Trung, Quan
9, Tp.HCM.

3.2.2. Chiing nim men

Ba chiing nAm men Saccharomyces cerevisiae 3, Saccharomyces cerevisiae 4,
Saccharomyces cerevisiae 5, ki hiéu SC.3, SC.4, SC.5 duoc cung cip tir Vién sinh
hoc nhiét d6i Tp. HCM.

3.2.3. Héa chat

* Hoa chat xac dinh do chua: NaOH 0,1N, phenolphtalein.

* Hoa chat dinh lugng dudng sot: KsFe(CN)g, NaHPO,, NaOH 5%, HCI 25%,
acetate chi 10%, metylen blue.

* Moi trudng giit giong: Moi trudng Hansen dic: glucose 50 g, pepton 10 g,
KH,PO, 3 g, MgS0O,.7H,0 3 g, nuéc 1000 ml, agar 15 g, pH = 6, khir trung &
121°C/15 phut.

* Moi trudng nhan gidng: Moi trudng Hansen 16ng: glucose 50 g, pepton 10 g,
KH,PO, 3 g, MgS0,.7H,0 3 g, nu6e 1000 ml, pH = 6, khir tring & 121°C/ 15 phut.

3.2.4. Thiét bi
v May do pH Metrohm 744.
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v Khuc xa ké Atago 0 — 32%.
v Autoclave, tu say.
v/ Kinh hién vi.
v B6 chung cét con, con ké.
v Cac dung cu va thiét bj can thiét khac.
3.3. N¢i dung va phwong php tién hanh
Céc thi nghiém dugc tién hanh theo so dd 3.1.
Chudi

l

Chuén bi

l

Nauw/trich ly

l

Nam men Phoi tron

l l

Nhén gibng— Lén men chinh

Loc

l

Lén men phu

Dong chai
So @6 3.1. Quy trinh tién hanh thi nghiém.

Cac thi nghiém duoc tién hanh trén co s& chon nghi¢m thirc t6i wu cua thi
nghiém truéc 1am co sé cho cac thi nghiém sau. Qua trinh 1én men dién ra & nhiét
d6 phong, pH cua dich chudi trude khi 1én men 1a 4,5 va mat dd nAm men gieo ciy
12 10° t& bao/ml.

3.3.1. Thi nghiém 1: Khdo sat phuong phap xtr Iy nguyén li€u va loai duong

bd sung.
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* Muc dich: x4c dinh phwong phap 1dy dich chudi va loai dudong tot nhit cho
cac thi nghiém tiép theo.
* B4 tri thi nghiém:

Thi nghiém dugc bd tri theo kiéu hoan toan ngiu nhién, hai yéu td, bbn

nghié¢m thire, moi nghiém thire lap lai 3 lan.

Phuong phap
Duong
DPuong vang
Puong tring

Néu Trich ly

* Phuong phép tién hanh:

Phuong phap nau: Chudi duge chuin bi, cit nho 2 — 3 mm, cho nuéde vao voi ti
1é chubi/nude (kg/l): 1/3, ndu & 65 — 70°C/15 phut, dich chudi duoc loc qua vai va
phdi tron.

Phuong phép trich ly: Chudi duoc chuan bi, cit nho 2 — 3 mm, b6 sung 50%
duong theo khéi lugng, tron déu va dé khoang 9 — 10 gio cho dich chudi thoét ra,
dich chudi dugc loc qua vai va phéi tron.

M&i phuong phap xt 1y nguyén lidu s& c6 2 loai dudng bd sung: dudng vang
va duong trang.

* Cac yéu té cb dinh:

Néng dd chét khé cua dich chudi trude khi 1én men: 20%.

Thoi gian 1én men: 4 ngay.

Ti 16 nAm men: 5% so vé6i dich 1én men.

* Chi tiéu theo doi:

Chi tiéu hoa 1y: nong do chit kho, d6 chua, d6 con, lugng dudong sot sau khi
1én men.

Chi ti€u cam quan: mau sic, do trong, mui, vi.

3.3.2. Thi nghiém 2: Khao sat 3 chung nAm men: SC.3,SC.4, SC.5.

* Muc dich: xac dinh chung nim men tot nhat cho qua trinh 1én men.

* B6 tri thi nghiém:
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Thi nghiém duogc bd tri theo kiéu hoan toan ngau nhién, mot yéu t6, ba nghiém

thirc, mdi nghiém thirc 1ap lai 3 lan.

Nghiém thtrc
Chi tiéu theo doi
Nong do chat kho (%)
b chua (do)
Do con (%)
Ham luong dudng sot (g/100 ml)

SC3 | SC4 | SC5

* Phuong phap tién hanh:

Céc chung nam men tir cac 6ng nghi€ém duogc cho vao moi truong Hansen 1ong

va nuoi céy lic, sau khi dat dén mat do gieo céy 102 t& bao/ml thi cho vao nudc

chudi c6 nong do chat kho thich hop dé tién hanh 1én men.

* Yéu t6 cd dinh:

Néng dd chét khé cua dich chudi truge khi 1én men: 20%.

Thoi gian 1én men: 4 ngay.

Ti 1& nAm men: 5% so voi dich 1én men.

Phuong phap xtr Iy nguyén liéu va loai dudng bo sung: chon tir thi nghiém 1.
* Chi tiéu theo doi:

Chi tiéu hoa 1y: nong do chit kho, d6 chua, d6 con, lugng dudong sot sau khi

1én men.

Chi ti€éu cdm quan: mau sic, do trong, mui, vi.

3.3.3. Thi nghiém 3: Khdo sat 3 ti 1¢ men: 3%, 5%, 7%.

* Muc dich: xac dinh ti 1€ ndm men thich hop cho qua trinh 1én men.
* B4 tri thi nghiém:

Thi nghiém duogc b tri theo kiéu hoan toan ngﬁu nhién, mot yéu td, ba nghi¢m

thtrc, moi nghiém thuc lap lai 3 lan.

Nghiém thuc
Chi tiéu theo doi
Nong d6 chat kho (%)
Do chua (dd)
Do con (%)
Ham lugng dudng sot (g/100ml)

3% | 5% | 7%
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* Phuong phap tién hanh:

Dich qua chudi sau khi thu hdi dugc phdi tron dén ndng do chat kho 13 20%,
cho ndm men vao theo ti 18 3%, 5%, 7% v6i mat do 1a 10%té bao/ml.

* Yéu t6 ¢d dinh:

Nong d6 chat kho cua dich chudi trude khi 1én men: 20%.

Thoi gian 1én men: 4 ngay.

Phuong phap xt Iy nguyén liéu va loai dudng bo sung: chon tir thi nghiém 1.

Chung nim men: chon tir thi nghiém 2.

* Chi tiéu theo doi:

Chi tiéu héa 1y: ndng d6 chat kho, d6 chua, do con, lwong duong sot sau khi
lén men.

Chi ti€u cdm quan: mau sic, do trong, mui, vi.

3.3.4. Thi nghiém 4: Khao sat 3 nong do chat kho: 20%, 22%, 24%.

* Muc dich: x4c dinh nong do chat kho ban dau thich hop nhat cho qua trinh
lén men.

* B4 tri thi nghiém:

Thi nghiém duogc bd tri theo kiéu hoan toan ngﬁu nhién, mot yéu td, ba nghi¢m

thtrc, mdi nghiém thire lap lai 3 lan.

Nghiém thtrc
Chi tiéu theo doi : 20% 22% 24%
Nong dé chét kho (%)
D chua (d9)

D¢ con (%)

Ham lugng dudng sot (g/100ml)

* Phuong phap tién hanh:

Dich chudi dugc chuan bi, tién hanh phéi tron dé dat dugc cac néng do chét
khé khac nhau (20%, 22%, 24%), cho nam men vao theo ti 1& dugc chon tur thi
nghiém trudec.

* Yéu t6 ¢d dinh:

Thoi gian 1én men: 4 ngay.

Phuong phap xt Iy nguyén liéu va loai dudng bo sung: chon tir thi nghiém 1.
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Chung nim men: chon tir thi nghiém 2.

Ti 16 nAm men: chon tir thi nghiém 3.

* Chi ti€u theo doi:

Chi tiéu héa 1y: ndng d6 chat kho, d6 chua, do con, lwong duong sot sau khi
1én men.

Chi ti€éu cdm quan: mau sic, do trong, mui, vi.

3.3.5. Thi nghiém 5: Khao sat bén mirc thoi gian 1én men: 3 ngay, 4 ngay, 5
ngay, 6 ngay.

* Muc dich: xac dinh thoi gian 1én men tot nhat dé két thuc qua trinh 1én men
chinh.

* B tri thi nghiém:

Thi nghiém duogc bd tri theo kiéu hoan toan ngﬁu nhién, mot yéu td, bon

nghiém thirc, mdi nghiém thurc 1ip lai 3 lan.

Chi tiéu theo di Nehiemhte | 5 ngay | 4ngay | 5Sngay | 6ngay
Nong do chat kho (%)

D chua (d9)

Do con (%)

Ham luong duong sét (g/100ml)

* Phuong phap tién hanh:

Chuén bi dich chudi, cho 1én men & ndong do chat kho, ching nAm men va ti 18
nam men tir thi nghiém trudce, sau do6 dé 1én men ¢ 4 muc thoi gian khac nhau.

* Yéu t6 ¢d dinh:

Phuong phap xt Iy nguyén liéu va loai duong bo sung: chon tir thi nghiém 1.

Chung ndm men: chon tur thi nghi¢m 2.

Ti 1€ men: chon tir thi nghiém 3.

Néng d6 chat khé: chon tir thi nghiém 4.

* Chi tiéu theo doi:

Chi tiéu hoa 1y: nong d6 chat kho, do chua, do con, luong dudng sot sau khi
1én men.

Chi ti€u cam quan: mau sac, do trong, mui, vi.
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3.3.6. Thi nghiém 6: Khao sat qua trinh 1én men phu cta vang chubi c6 bd
sung mat ong (2%, 5%).

* Muc dich: xac dinh lugng mat ong thich hop bod sung vao trong rugu vang.

* B4 tri thi nghiém:

Thi nghiém dugc bd tri theo kiéu hoan toan ngiu nhién, mét yéu td, ba nghiém

thirc, mdi nghiém thuc lap lai 3 lan.

Nghiém thtrc
Chi tiéu theo ddi = 0% 2% |5%
Nong d¢ chét kho (%)

Do chua (dd)

Do con (%)

Ham lugng duong sét (g/100ml)

* Phuong phép tién hanh:

Ruou vang sau thoi gian 1én men chinh dugc loc bo ba chudi va xac nAm men,
phéi ché v&i mat ong & cac ti 1€ 2% va 5% so voi thé tich rugu. Trir rugu & ta bao
quan mét sau 6 tudn dé san pham lang trong va tién hanh khao sat chat lugng san
pham giita mau c6 mat ong va mau d6i ching (khong co mat ong).

* Yéu t6 ¢d dinh:

Phuong phap xt Iy nguyén liéu va loai duong bo sung: chon tir thi nghiém 1.

Chung nam men: chon tir thi nghiém 2.

Ti 1€ men: chon tir thi nghiém 3.

Néng d6 chat kho: chon tir thi nghié¢m 4.

Thoi gian 1én men chinh: chon tir thi nghiém 5.

* Chi ti€u theo doi:

Chi ti€u hoa ly: néng do chét kho, do chua, d6 con, lugng duong sot sau 6 tuan
1én men phu.

Chi ti€u cam quan: mau sic, do trong, mui, vi.

3.4. Phuong phap xac dinh cac chi tiéu
* Chi ti€u hoa ly
Nong d6 chat kho: khuc xa ké Atago tir 0 — 32%.
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Do chua: chuin d6 bang NaOH 0,1N véi chi thi mau 1a phenolphtalein. (Phu
luc 2.1).

Do con: thiét bi chung cat va con ké. (Phu luc 2.2).

Ham lugng dudng sot: phuong phép ferixyanua kali. (Phu luc 2.3).

* Chi ti€u cdm quan: danh gia cac chi ti€u theo phuong phap so hang va
phuong phap cho diém theo TCVN 3215 — 79. (Phy luc 4).
3.5.Kiém tra chit lwgng san pham

San pham cudi cung dugc chon bang phuong phap danh gid cam quan theo
phuong phap so hang va phwong phap cho diém s& duoc kiém tra cac chi tiéu vi
sinh va hoa 1y tai Vién Pasteur Tp.HCM.
3.6. Xir Iy s6 liéu

Céc s6 liéu duge xtr 1y trén chuong trinh STATGRAPHIC 7.0.
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Chuong 4
KET QUA VA THAO LUAN
4.1. Khio sat phwong phap xir Iy nguyén li¢u va loai dwong bo sung.

Trong san xuat ruou vang, nguoi ta cé thé thu lay dich qua bang cac phuong
phap: ép, nghién, cha hay ngam véi dudng tiy thudc vao timg loai qua st dung.
Chudi 1a mét loai cay phat trién nhiéu & vung nhiét doi. Chudi c6 nhiéu loai. Vé
nguyén tac, cac loai chudi déu co thé sir dung dé san xuét rugu vang. Cac hop chat
thom c6 trong chudi duoc gitr trong sudt qua trinh 1én men va c6 nhiéu trong rugu
vang. Tuy nhién, chudi 13 loai trai cAy c6 thit qua déo nén rat kho ép 13y dich ma chi
c6 thé trich ly bang ndng d6 dudng cao hoic 1én men ca miéng chudi nho.

Trén co s& d6, dé tai da duoc thir nghiém véi hai phuong phap 13y dich chudi:
phuong phap trich ly va phuong phap nau.

Chubi gia duoc str dung c6 ndong do chat kho 19,40% va pH 4,5 thich hop cho
qua trinh 1én men.

4.1.1. Anh hwéng trén chi tiéu hoa ly

Cac nghiém thuc duogc tién hanh & cung diéu kién nhiét 4o do chua, néng do
chét kho, ching nAm men va ti 16 nAm men. Sau 4 ngay 1én men, két qua thu duoc
nhu sau:

Bang 4.1. Gia tri trung binh ctia cac chi tiéu hoa ly theo phuong phap xu ly

nguyén li¢u.

Phuong pha £ ,
Chi tiéu theo doi S Nau Trich ly
Nong d6 chat kho (%) 6,15 6,23
Do chua (d9) 0,722 0,708°
Do con (%) 7,60 7,55
Ham lugng dudng sot (g/100ml) 1,660° 1,687°
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Chu thich:
X? YP: Khéac biét c6 ¥ nghia.
X2 Y% Khac biét khong c6 y nghia.

Bang 4.2. Gia tri trung binh ciia cic chi tiéu héa ly theo loai dwong bo

sung.
Chi tin theo BT AME | Duong ving | Budng tring
Nong d6 chat kho (%) 6,17 6,22
Do chua (d6) 0,720° 0,710°
Do con (%) 7,58 7,57
Ham lugng duong sot (g/100ml) 1,665 1,682

Co ché cua qua trinh 1én men 1a co chét s& duoc ndm men st dung dé tao thanh
étanol. Nhu vay trong qué trinh 1én, nong do chat kho s& giam xudng do dugc nam
men st dung phuc vu cho qué trinh sinh trudng va phét trién ctia ban than chung
d6ng thoi tao thanh étanol, con dd chua cua dich 1én men c6 xu hudng ting dan (c6
nghia la pH giam) do lugng acid hitu co va CO; sinh ra.

Tuy nhién, theo két qua xtr Iy thong ké, khong co su khac biét y nghia gitta cac
gia tri cua néng do chat kho, dd chua, do con, luong duong sot (phu luc 6). Nhu
vy, phuong phap xir 1y nguyén liéu va loai dudong bd sung khong 1am anh hudéng
dén cac chi tiéu hoa 1y.

Su khéc nhau giita hai phwong phép 1a phuong phap nau sé& cho luong dich qua
nhiéu hon, thoi gian ldy dich qua ciing dugc rat ngan.

4.1.2. Anh huéng trén chi tiéu cam quan

Sau qua trinh 1én men, san pham duoc danh gia cam quan theo phuwong phap so
hang, két qua xir Iy thdng ké cho thay khong co su khac biét vé phuong phap xir Iy
nguyén li€u nhung cé sy khac biét voi do tin cdy 95% vé loai duong str dung (phu

luc 6.5), dudng vang cho san pham c6 mau sic dep hon, mirc do wa thich cao hon.
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Bang 4.3. Két qua danh gia cam quan bing phwong phap so hang di dwoc
chuyén diém theo phwong phap.

Phuong phép X .
Pidm Nau Trich ly
ToOng diém 1,80 -1,80
Piém trung binh 0,075% -0,075°

Bang 4.4. Két qua danh gia cam quan bang phwong phap so hang di dwoc

chuyén diém theo loai dwong.

Loai duong \ z
Pidm Vang Trang
Tong diém 6,91 -6,91
Piém trung binh 0,288° -0,288°

Dua trén két qua xir Iy thong ké cac chi tiéu hoa 1y, cam quan va dua vao thoi
gian 1ay dich qua va lugng dich thu hoi, phuong phap niu va dudng vang duoc
chon dé tién hanh cac thi nghiém tiép theo.

Céc thi nghiém tiép theo sé& tién hanh 1én men ca xac qua dé tan dung triét dé
huong vi cua chudi, sau khi 1én men, xac qua dé dang loc khoi dich 1én men.

Trong qué trinh 1én men, xac quéa s& noi 1én trén bé mit, san pham dé bi chua
néu trong moi trudng co cac vi khuan lactic phat trién. Vi vay, dé tranh hién tuong
nay, can khuay dao dé 16p xac qua khong ndi 1én trén.

4.2. Khao sat kha niing 1én men cia cic ching nim men Saccharomyces
cerevisiae 3 (SC.3), Saccharomyces cerevisiae 4 (SC.4), Saccharomyces
cerevisiae 5 (SC.5).

Téc do sinh truong va kha nang 1én men ciia nAm men trong san xuit ruou vang la
yéu tb rit quan trong, quyét dinh chat luong ctia san pham. Kha ning nay khac nhau
& cac chung ndm men khac nhau. Vi vy can phai chon lya dé c6 ching nAim men
thich hop nhit, thich nghi trong méi trudng ruou vang véi nhitng dién bién xay ra
phire tap. O thi nghiém nay s& khao sat toc d6 sinh truong va kha ning 1én men cia
3 chung nidm men: Saccharomyces cerevisiae 3, Saccharomyces cerevisiae 4,

Saccharomyces cerevisiae 5.
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NAm men dé dat dén mat do thich hop cin phai nhan giéng trong méi trudng
1ong. Pé rat ngin thoi gian nudi cdy, ngudi ta co thé tién hanh nudi cdy lic, nudi
ciy bang cach nay giup khi oxy hoa tan déu, lam ting cuong qué trinh hé hap hiéu
khi, ting kha ning tong hop sinh khdi cia nAm men do ting cuong dién tich tiép
xuc giira té bao va cac chat dinh dudng cé trong mdi truong nudi cay dong thoi
ngin can su két ling cia té bao ndm men.

4.2.1. Anh hwéng ciia cic ching nAim men dén sy thay déi mat d¢ té bao
nim men.

Trong mdi trudng dich qua, ndm men s& sir dung chat dinh dudng dé ting sd
luong té bao, nhu vy s& anh huong dén kha ning 1én men cta ching. Vi vay, sau
mdi ngdy 1én men, cac chung ndm men dugc kiém tra luong té bao trong 1 ml dich
lén men béng buéng dém héng cau (phu luc 1) dé biét duoc sb lugng té bao, co thé
so sanh hoat lyc I1én men cua cac chung nam men khéc nhau.

Bing 4.5. Bién thién s6 lwong té bao nAm men theo thoi gian (tinh theo log N)

Ngay
Chung nim m 0 1 2 3 4
SC.3 6,68 |7,75| 801 | 7,88 | 7,39
SC.4 6,68 | 769| 796 | 7,48 | 7,29
SC.5 6,68 | 7,77 | 803 | 7,89 | 7,42
(=}
;:_f 10
E 8 -
=) T ey ——SC.3
sz 6 —=-SC4
= D
«w S 4 ——SC.5
=11}
2
g.
“« 0 T T T T
N

Ngay

Do thi 4.1. Sy phat trién ciia cac chiing nam men.
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Qua bang 4.5 va d6 thi 4.1 cho thiy: nhin chung cic chung ndim men khéo sat
c6 toc do sinh truong, phat trién manh trong 2 ngay dau (manh nhat & ngay thi 2)
va ¢6 xu huéng giam dan ¢ cac ngay ké tiép. Trong cac ching khao sat thi chung
SC.5 ¢ tbc d6 sinh truéong manh nhét, nhung ching SC.3 ciing dat tbc do sinh
truong tuong duong v4i chung SC.5, con ching SC.4 thi dat toc do sinh truong kém
hon so vé6i 2 ching con lai. Diéu nay duoc giai thich 1a do cac chung ndim men khac
nhau thi ¢6 toc do sinh trudng, phat trién khac nhau, kha ning nay con phu thudc
vao nhiéu yéu té nhu: dic diém cua chung ndm men, diéu kién méi trudng (nhiét
do, pH, dinh dudng...)

Kha ning sinh khi dugc ghi nhan bang mat & 3 ching nim men 1a nhu nhau.

4.2.2. Anh hwéng trén chi tiéu hoa ly

Bang 4.6. Gia tri trung binh cac chi tiéu héa ly cia cic nghiém thirc sau 4

ngay lén men.

Nghiém thtrc (NT)
Chi tiéu theo doi SC.3 sC4 | SCS
Nong do chat kho (%) 6,13 7,67° 5,60°
D6 chua (d0) 0,720 0,713 0,727°
Do con (%) 7,63° 6,80° 7,93°
Ham lugng dudng sot (2/100 ml) 1,667 2,060° 1,503°

S6 liéu tir bang 4.6 cho thdy: kha ning phan giai duong cia cac chung nim
men 1a khac nhau, nong do chat kho trung binh sau 4 ngay 1én men con lai 1an luot
l1a 6,13%, 7,67%, 5,60%. Kha nang phan giai duong cua SC.5 Ia cao nhét, nén ham
luong dudng sot lai 1a it nhat (1,503 g/100ml). Ddi v6i do chua khong cé su bién
dong nhiéu, dao dong tir 0,713 dén 0,727.

Bang ANOVA va tric nghiém LSD (phu luc 7) cho thiy anh hudng cua cac
ching nAm men 1én qua trinh 1én men ciia dich qua 1a ¢6 y nghia voi do tin cay
95%. Tuy nhién, khong c6 khac biét thong ké dbi véi cac gia tri do chua (phu luc
7.2). Bidu nay cho thay, su thay dbi gia tri 46 chua khong phu thudc vao ching ndm
men ma phu thudc vao néng d6 chat kho ban dau va lugng acid hitu co sinh ra sau

qua trinh 1én men.
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Do thi 4.2. Sy thay d6i nong d chit khé ciia cac chiing nAm men.

Céc chiung nam men c6 kha ndng st dung duong khac nhau thi s€ 1én men tao

thanh lugng rugu etylic ciing khac nhau, ndAm men st dung duong cang nhiéu thi

luong ruou tao thanh cang cao, ¢ day chung SC.5 c6 hoat luc 1én men cao nhat, nén

lugng rugu tao thanh cao nhét (7,93%). Tuy nhién, sy tuong quan nay chi ding

trong mot thoi gian nhat dinh. Néu mat do t€ bao nam men cao, chiing can nhiéu co

chat cho ban than té bao sinh trudng nén luong dudng giam nhiéu nhung luong con

tao thanh s& khong ting hodc ting rat cham.

81 7,63
& 754"
r(g 7/
& /
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SC4  SCb5

Chung nam men
Do thi 4.3. Su thay d6i dd con ciia cac chiing nAm men.

Két qua xtr Iy théng ké cho thay c6 sy khac biét vé do con giita cac nghiém

thire (phu luc 7.3), do con do ching nidm men SC.3 tao thanh cling kha cao, chénh

léch khong nhiéu so véi ching SC.5.
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4.2.3. Anh hwéng trén chi tiéu cam quan:

Sau 4 ngay 1én men, san pham dugc danh gia cam quan theo phuwong phép so
hang vé&i 12 cam quan vién, két qua xtr 1y thong ké cho thdy c6 su khac biét giita
cac nghiém thirc v&i do tin cdy 95% (phu luc 7.5), trong d6 SC.3 cho diém cam
quan trung binh cao nhét (0,64 diém). Ching SC.3 1én men cho san phim c6 mui va
vi thom diu, ddc trung so vdi 2 chung con lai.

Duya trén céc chi tiéu hoa Iy va cam quan, ching SC.3 dugc chon dé tién hanh
cac thi nghiém tiép theo.

Bang 4.7. Két qua d4nh gia cim quan bang phuwong phap so hang di dwoc

chuyén diém ciia thi nghiém 2

Diém Diém cuia cic thanh vién Tong | Trung
NT 1 2 3 4 5 6 7 8 9 10 11 12 didm | binh
sc3 |08 |08 |08 |08 |08 |08 |0 085 [ 085 085 |[085 [-085 |7,65 |0,64°
SC4 |0 -0,85 | 0 0 0 0 085 [-085|-085|0 -0,85 | 0,85 | -1,70 | -0,14°
SC5 |-085 |0 -0,85 | -0,85 | -0,85 | -0,85 | -0,85 | O 0 -0,85 | 0 0 -5,95 | -0,50°

4.3. Khao sat ti 1¢ nAm men anh hwéng dén qua trinh 1én men.

4.3.1. Anh hwéng trén chi tiéu hoa ly

Chung ndm men quyét dinh dén chat luong rugu vang nhung xac dinh 1én men
& ti 18 ndo 1a diéu can thiét vi néu lugng giéng ndm men qua it, luong t& bao ndy
choi khong du yéu cau, nAm men can nhiéu thoi gian dé c6 thé 6n dinh hoat dong
trong moi truong 1én men, phai sir dung lwong chét dinh dudng nhiéu dé ting sinh
khoi thi luong rugu tao thanh s€ giam dang ké, con néu luong nim men quéa 16n thi
san pham tao thanh s& qua ding, qua ndng, khong duoc wa thich. Trén co s¢ o, thi
nghiém dugce tién hanh ¢ 3 ti 1&: 3%, 5%, 7%. Sau 4 ngay 1én men, két qua thu duoc

nhu sau:
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Béang 4.8. Gia tri trung binh cac chi tiéu hoa ly ciia cac nghiém thirc sau 4

ngay lén men.

Nghiém thtc
Chi tiéu theo 43T — — 3% S% %
Nong do chat kho (%) 6,97 6,20%° 5,80°
Do chua (dd) 0,717° 0,720° 0,733°
Do con (%) 717 7,63° 7,80°
Ham lugng dudng sot (g/100ml) 1,910° 1,673 1,597°

S liéu tir bang 4.8 cho thiy o ti 16 3%, ndng do chat kho trung binh con lai sau
1én men 14 6,97%, khi lugng giéng nim men ban dau ting 1én 5% va 7% thi nong
d6 chat kho con lai s& cang giam (6,20% va 5,80%) va két qua nay ciing tuong quan
v6i ham luong duong sét. PO con tang ti 1é thuan voi ti 16 men gidng ban dau. Két
qua xir Iy thong ké cho thay sy khac biét co ¥ nghia gitta cac nghiém thirc (phu luc
8).

Pbi voi d6 chua khi xtr 1y s6 liéu khong c6 su khac biét c¢o ¥ nghia. (phu luc
8.2).

8¢ | 697

Nong dd chit khd

3% 5% 7%
Ti Ié nAm men
Do thi 4.4. Swr thay d6i nong dd chit kho theo céc ti 1¢ men.

Theo 1y thuyét, cing mot lugng co chét, ti 16 men gieo ciy ban dau cang cao
thi luong co chét tiéu hao di cang nhiéu, lugng co chat nay duoc ndm men sir dung
dé thyc hién qué trinh trao d6i chat, phuc vu cho sy phat trién sinh khi ciing nhur
tao ra cac san phém 1én men nhu etanol, CO,.... Khi ti 16 nAm men cang tang thi do
con cling tang dan 1én, s& mat it thoi gian dé nAm men sinh san du luong can thiét,

va chat dinh dudng s€ dugc stir dung tri¢t dé tao etanol.
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3%

5%

7%

Ti 1€ nAm men

Do thi 4.5. Su thay d6i dd con theo céc ti 1é men.
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Tuy nhién, nhu da dé cap o thi nghiém trudce, do cOn s& tdng cham hodc khong

tang 1én nira néu ti€p tuc tang lugng gidng nam men vi s€ ton nhiéu co chat dé kién

tao té bao, su canh tranh dinh dudng cling xay ra manh hon. Theo két qua xu ly

théng ké, do con gitta 2 nghiém thic 5% va 7% khong c6 su khac biét voi do tin

cay 95% (phu luc 8.3).

4.3.2. Anh hwéng trén chi tiéu cam quan

Sau 4 ngay 1én men, san pham dugc danh gia cam quan theo phuong phap so

hang, két qua xir 1y thdng ké cho thiy c6 su khac biét giita cac nghiém thirc (phu luc

8.5). O ti 1& 3% cho diém trung binh cao nhét (0,71 diém), san phém co6 mui vi dac

trung cua chudi, ¢6 vi déng, trong khi d6 & ti 1€ 5% va 7% cho san phém co vi d'flng

nhi€u, nong va gat.

Bang 4.9. Két qua danh gia cim quan bang phuong phap so hang di dwoc

chuyén diém cia thi nghiém 3

Diém Diém cua cac thanh vién Téng Trung

NT 1 2 3 4 5 6 7 8 9 10 11 12 binh
3% 0,85 | 0,85 0 085 | 0,85 | 0,85 | 0,85 | 0,85 0 085 | 0,85 | 0,85 | 850 | 0,71°
5% |-0,85]|-0,85| 0,85 0 0 -0,85 | -0,85 | -0,85 | 0,85 | -0,85 0 -0,85 | -4,25 | -0,35°
7% 0 0 -0,85 | -0,85 | -0,85 0 0 0 -0,85 0 -0,85 0 -4,25 | -0,35°

Dua trén két qua hoa 1y va cam quan, ti 16 men gidng 3% duoc chon dé tién

hanh céc thi nghiém sau.
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4.4. Khio sat nong do chat khé anh hwéng dén qua trinh 1én men.

Do dich qua ban dau da duoc phdi ché véi nude nén can bd sung mot luong
duong nhat dinh dé 1én men dat hiéu qua cao. Luong dudng bd sung phai tiry thudc
vao timg chung nim men, mdi chung c6 kha ning 1én men & nhirng néng d6 duong
khac nhau, thong thuong néng do nay vao khoang 20% — 25%. Trén co so d6, thi
nghiém duoc tién hanh & 3 ndng d6 chit kho: 20%, 22%, 24%.

4.4.1. Anh huéng trén chi tiéu hoa 1y

Sau 4 ngay 1én men, két qua thu duoc nhu sau:

Bang 4.10. Gia tri trung binh cac chi ti€u hoéa ly ctia cac nghiém thuc sau 4 ngay
1én men.

Nghiém thac
Chi tiéu theo 43T — 20% 22% 24%
Nong d6 chat kho (%) 7,00 9,23 11,23°
Do chua (d0) 0,717 0,710 0,707
Do con (%) 7,13 7,03 7,00
Ham luong dudng sot (g/100ml) 1,930° 2,647° 3,207°

Sau thoi gian 4 ngdy 1én men, nong do chat kho con lai trung binh ¢ cac nghiém
thirc twong tng 1a 7,00%, 9,23%, 11,23%, nhu vay luong dudng ti€u hao trong qua
trinh sinh truéng va 1én men ctia ndAm men 1a tir 12,77% — 13%. Ham lugng dudng
sot trung binh con lai cua cac nghiém thirc tang ti 1¢ thuan voi néng d6 chat kho ban
dau: nong do chat kho ban dau cang ting thi sau 1én men lugng dudng sét cang cao.

Bang ANOVA va tric nghiém LSD (phu luc 9) cho thdy anh hudng cia nong
d6 chat kho ban dau 1én qua trinh 1én men 1a c6 ¥ nghia v6i do tin cdy 95%. Tuy

nhién, céc chi tiéu do chua, d6 con khong c6 su khac biét (phu luc 9.2, 9.3).
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3.500 - 3,207
3,000 1
2,500 1
2,000 1
1,500 1
1,000 1

5001

Puwong sot (g/100ml)

20 22 24

Nong do chit khé (%)
Do thi 4.6. Su thay d6i lwgng dwdng sét clia cic ndng dd chat khd khac nhau.

Qua dd thi 4.6 cho théy, o néng do chat kho 24% cb lugng dudng sét trung
binh cao nhit (3,207g/100ml), diéu nay c6 nghia 14 trong khoang thoi gian 1én men
chinh, ngoai luong co chét st dung cho ban than té bao nim men sinh truong va
phat trién, ching chi c¢6 kha nang 1én men mot luong dudng nhat dinh. Trong
truong hop cang ting néng d6 duong 1én cao thi nAm men ciing khong st dung
duong thém nita ma con bi trc ché vi co thé vuot ngudng chiu dung cia ching, thoi
gian 1én men s& kéo dai va 1én men khong triét de.

Két qua xu ly théng ké khong c6 sy khac biét vé do con gilta cac nghiém thirc
(phu luc 9.3). Trong thi nghiém nay, ndng do dudng ban dau duoc ting dan lén
nhung luong dudng tiéu thu & ca 3 nghiém thic xap xi nhau nén lugng con sinh ra
tuong duong nhau. Nhu vay, cang ting ndng do dudng thi hiéu suat tao ruou tir mot
don vi duong s& giam, lugng ruou tao ra ting khong dang ké.

4.4.2. Anh hwéng trén chi tiéu cam quan

Sau qua trinh 1én men, san pham duoc danh gia cam quan theo phwong phap so

hang vé1 12 cdm quan vién. Két qua nhu sau:
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Bang 4.11. Két qua danh gia cam quan bang phwong phip so hang da

dwge chuyén diém cia thi nghiém 4

Diém Diém cuia cc thanh vién Tong | Trung
NT 1 2 3 4 5 6 7 8 9 10 11 12 didm | binh
20 |0 0 -085|-0,85|-085 |0 0 0 -085|0 -085 |0 -4,25 | -0,35°
22% |-085]-0,85(085 |0 0 -0,85 [-0,85 | 0,85 (0,85 [085 |[085 |[085 |[1,70 |0,14®
24% 1085 |085 |0 085 |08 |08 |08 |-085]|0 -085 | 0 0,85 | 2,55 |0,21°

Két qua xtr Iy thdng ké cho thay co sy khac biét giita cac nghiém thuc (phu luc
9.5), nghiém thirc 24% cho diém cam quan trung binh cao nhat (0,21 diém). Mic du
d6 con cta 3 nghiém thuc 1a nhu nhau nhung v6i nong do chat kho 20% cho san
pham c6 vi ding, kho ubng, & nghiém thirc 22% cho san pham c6 do ngot vira phai,
hoa hop voi vi chua, ndng, riéng & nghiém thirc 24% cho san pham khé ngot, nhung
d6 con ciing kha cao nén san pham c6 sy hoa hop, dugc moi ngudi ua thich. Tuy
nhién, két qua xir Iy théng ké khong co sy khac biét giita 2 nghiém thirc 22% va
24% (phu luc 9.5). Vi 1y do kinh té, nghiém thirc 22% dugc chon dé tién hanh cac
thi nghiém tiép theo.

4.5. Khio sat thoi gian 1én men chinh dnh hwéng dén qua trinh 1én men.

Thoi gian 1én men ciing 13 moét yéu té quan trong trong qua trinh 1én men,
chinh vi vay viéc xac dinh thoi gian dé két thic qua trinh 1én men la rat can thiét sao
cho ¢6 loi nht.

Thi nghi¢ém dugc thyc hién voi 4 mic thoi gian khac nhau: 3 ngay, 4 ngay, 5
ngay, 6 ngay.

4.5.1. Anh huwéng trén chi tiéu hoa ly

Bang 4.12. Gia tri trung binh cac chi tiéu hoa ly cua cac nghiém thirc sau

cac ngay lén men khac nhau.

Chi tiéu theo doi NOMEM MY | 3ngay | 4ngly | Sngly | 6ngiy
Nong d6 chat kho (%) 11,83° | 9,10 8,30° 7,87
Do chua (d0) 0,700 | 0,710* | 0,733 | 0,727
Do con (%) 5,60 7,10° 7,53° 7,77°
Ham luong duong st (g/100ml) | 3,413° | 2,560° | 2,250° | 2,080°
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Do thi 4.7. Sw thay d6i nong d chit khé sau cac ngay 1én men.

Tir bang 4.12 va d6 thi 4.7 cho thay thoi gian 1én men cang lau thi ndng do
chat kho trung binh con lai sau 1én men cang giam, nhung cang vé sau thi nong do
chét kho cang giam it di. Véi cac mire thoi gian khac nhau, nghiém thire 3 ngay c6
néng d6 chat kho trung binh con lai nhiéu nhat, sy khac biét gitra cac nghiém thirc
la ¢c6 y nghia v&1 do tin cdy 95% (phu luc 10.1), nghiém thuc 5 ngay va 6 ngay
khong cé su khac biét. PO con va luong dudng sot cling co sy khac biét gitra cac
nghi¢m thirc. (phu luc 10.3, 10.4).

DPéi véi gia tri d§ chua khong c6 su khéc biét. (phu luc 10.2).
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Do thi 4.8. S thay d6i dd con sau cac ngay 1én men.

Thoi gian 1én men dugc kéo dai thi lugng con sinh ra c6 xu hudng ting 1én, va
cang vé sau cang ting chdm vi qua trinh 1én men chinh sap két thic, nAm men s&
ling xudng va khong 1én men 6 at nhu thoi gian dau nita. Luc nay, dich 1én men s&
trong dan can chuyén sang giai doan 1én men phu dé cai thién do trong cling nhu

mui vi cia rugu vang.
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4.5.2. Anh hwéng trén chi tiéu cam quan

San pham sau khi két thic qua trinh 1én men véi cac ngay 1én men khac nhau
dugc danh gia cam quan bang phuong phap cho diém, két qua nghiém thic 4 ngay
c6 diém cao nhét (15,37 diém), duoc xép loai kha.

Bang 4.13. Két qua danh gia cdm quan bing phwong phéap cho diém da

nhén h¢ so quan trong.

Diém Diém ciia cic thanh vién Tong | Trung
NT 1 2 3 4 5 6 7 8 9 10 11 12 didm | binh
3ngay |88 |[16,0 | 104 | 160 |96 |132 (88 |11,6 |11,6 | 16,8 | 12,0 | 13,2 | 140,8 | 12,33°
4ngay | 152 | 14,0 | 136 | 14,8 | 148 | 132|152 | 18,0 | 16,8 | 14,0 | 180 | 16,8 | 184,4 | 15,37
5ngay | 13,2 10,0 | 16,8 | 20,0 | 136 | 14,0 17,2 | 152 | 20,0 | 152 | 16,0 | 12,8 | 184,0 | 15,33"
6ngay | 152 [ 13,2 | 136 | 152 | 14,0 132 [ 12,0 | 17,2 | 148 | 16,4 | 16,8 | 14,0 | 1756 | 14,63"

Tuy nhién két qua xtr 1y thong ké (phu luc 10.5) cho thiy khong cé sy khac
biét gilta cac nghi¢m thirc 4 ngay, 5 ngady, 6 ngay, riéng nghiém thic 3 ngay cé
diém thp nhét (12,33 diém), xép loai trung binh, sy khac biét gitta nghiém thirc 3
ngay va cac nghiém thirc con lai 1a c6 y nghia (phu luc 10.5). Theo chiing t61 nhan
thiy san pham sau 3 ngdy c6 d6 con khé thip, luong dudng sot con kha nhidu, san
pham c6 vi ngot, diéu nay s& bat loi néu trong san pham cé vi khuan sinh lactic,
chung sé& sir dung lwong dudng sot nay va lam chua san pham. Do d6, nghiém thirc
4 ngay duogc chon dé rit ngan thoi gian 1én men chinh.

4.6. Khao sat lwong mat ong cho vao san phim trong qua trinh 1én men phu.

San pham cua thi nghiém cudi dya trén cac yéu té tdi uu cta cac thi nghiém
trudc: phuong phap nau, bo sung dudng vang, ching ndim men SC.3 voi ti 1& 3%
cung v6i nong do chat kho ban dau 1a 22% va thoi gian 1én men chinh 4 ngay. Khi
két thiic qua trinh 1én men chinh, san pham dugc phdi ché v6i mat ong va 1én men
phu 45 ngay nham khao sat xem mat ong cé lam ting hwong vi rugu vang bang

cach so sdnh vo1 mau doéi chig (khong c6 mat ong).




4.6.1. Anh hwéng trén chi tiéu hoa

ly
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Bang 4.14. Gia trj trung binh cac chi tiéu ciia cic nghiém thirc sau 6 tuin

1én men phu.

Nghiém thtrc
Chi tiéu theo 46— 0% 2% oY%
Nong do chét kho (%) 8,83* | 11,60° | 13,40°
Do chua (d06) 0,717* | 0,757° | 0,720
Do con (%) 7270 | 737" | 743
Ham luong duong sot (g/100ml) | 2,343* | 3,330° | 3,823°

Do bb sung mat ong vdi cac ti 16 khac nhau nén ngay khi bit dau 1én men phu

thi néng do chat kho gilta cac nghiém thirc da c6 su khac biét, mat ong bo sung voi

ti 1€ cao thi gia tri Brix s€ cao (nghiém thuc 0% la 9,27%, nghiém thic 2% la

12,40%, nghiém thuc 5% la 14,83%). Trong thoi gian 1én men phuy, qué trinh 1én

men s€ dién ra rat cham, chu y€u la xay ra cac bién doi dé tang mui vi va lam trong

ruou vang, chinh vi vdy, ndng do chat kho sé giam khong nhiéu, & nghiém thirc 0%

giam 0,44%, nghi¢m thuc 2% giam 0,8%, va nghiém thirc 5% giam 1,43%. Sau qua

trinh 1én men, nong do chat kho, do chua, d6 con va ham luong dudng sot déu co su

khac biét giira cac nghiém thtrc khi xtr Iy thong ké (phu luc 11).

Nong do chat kho

0% 2% 5%
Mt ong

Do thi 4.9. Sy thay d6i nong dd chat kho giira cac nghiém thirc.
Péi véi gia tri do chua c6 sy khac biét gitra cac nghiém thirc, d§ chua cua
nghiém thirc 2% 1a cao nhét (0,757). Diéu nay duoc giai thich c6 thé do mau ruou

cd mat ong 2% bi nhiém khuan, 1am chua san pham nén do chua c6 su ting 1én.
. O 9 v 4
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0,76
0,741
0,721

L
2

Do chua (d9)

0,68

0% 2% 5%

Mat ong
Do thi 4.10. Sy thay déi do chua giira cac nghiém thirc.
Trong qua trinh 1én men phy, nim men ciing 1én men mdt luong dudng nhod
nén do codn ciing duoc tang 1én mot it so v4i sau khi két thic qua trinh 1én men

chinh.

74 7,37

7,27

r(g 7!3 1
S 754
<@ ! /

0% 2% 5%
Mat ong
Do thi 4.11. Sy thay ddi dé con giira cac nghiém thikc.

Dua vao do thi 4.11 cho thiy d6 con trung binh & nghiém thtc 5% la cao nhat
(7,43%). Két qua xtr Iy thong ké co su khac biét c¢6 ¥ nghia giita nghiém thic 0% so
vo1 nghiém thic 5% (phu luc 11.3), tuy nhién khong c6 sy khéac bi¢t gitra nghi¢m
thirc 2% va 5%.

4.6.2. Anh hwéng trén chi tiéu cam quan

Sau thoi gian 1én men phu 45 ngay, cdc miu ruou vang dugc danh gia cam

quan theo phuong phap so hang, két qua nhu sau:
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Bang 4.15. Két qua danh gia cam quan bang phwong phip so hang da

dwge chuyén diém cia thi nghiém 6

Diém Diém cuia cc thanh vién Téng | Trung
NT 1 2 3 4 5 6 7 8 9 10 11 12 didm | binh
0% 085 |0 085 |08 |085 |0 085 |085 |0 0 085 | 085 |680 |057°
2% 0 -0,85 | 0 0 0 -0,85 | -085 | 0 0,85 | 085 |-0,85|-0,85 | -2,55 | -0,21°
5% -085 |08 |-085]|-085]|-085|{085 |0 -0,85|-085|-0,85 |0 0 -4,25 | -0,35°

Két qua xtr 1y thong ké (phu luc 11.5) cho thiy co sy khac biét giita nghiém
thirc d6i chimg (khong c6 mat ong) véi 2 nghiém thirc con lai. Do trong san pham
lugng mat ong khong nhiéu nhung ban than mat ong nguyén chat c6 do ngot rat
cao, qua trinh 1én men phy cham va thoi gian 1én men ngan nén noéng do chat kho
khong giam nhiéu 1am cho sén phém cO Vi ngot, ngoai ra ddi véi mau ruou c6 mat
ong lai c6 mot 16p duc dudi day chai trong thoi gian bao quan, khi lac nhe thi 16p
duc nay s& lan dan trong san pham. Piéu nay dugc giai thich c6 thé do nhiém
khuan. Chinh vi vay, mic du san pham c6 vi mat ong hoa hop vai vi chudi nhung
khong dugc danh gia cao.

Nhu vay, san pham dugc chon 1a mau ruou khong c6 mat ong. San pham nay
dugc danh gid cam quan theo phuong phap cho diém.

Hoi ddng cam quan duoc thanh 1ap gdm c6 8 thanh vién cta 16p Bao quan 29
c6 kha ning cam quan, két qua thu dugc nhu sau:

Bang 4.16. Két qua danh gia cdm quan san pham rwou vang chudi theo

phwong phap cho diém.

o Diém cua cac thanh vién Tong | Piém trung | Hé s6 quan Piém c6
Chi ticu 1121314]5]6]7]8]| diém binh trong trong luong
Mausac, |\ o | 415143 |5|5(4| 32 4 08 3,20
do trong
Mui 5(4|4|5/4|3 (4|4 33 4,1 1,2 4,92

Vi 21514 ,4|14|34,|4 30 3,8 2,0 7,60

Tong 15,72

Duya vao két qua trong bang 4.16 va bang phan loai danh hiéu chét luong d6i

v6i san pham khong dung danh hiéu hang vu theo TCVN 3215 — 79 thi san phim




44

vang chudi duogc chon cd téng diém 1a 15,72 diém, dat loai kha. Mic di mau sic
ctia san pham khong dep 1am nhung mui va vi dugc dénh gia cao.

* Sau qué trinh thyc hién dé tai, quy trinh san Xuét ruou vang chudi duoc dé
nghi nhu sau:

Chudi
Chuan bi
Nau

N@iml men Phéi tron (22°Brix)
Nhan giéng —» Lén men chinh (4 ngay)
(SC.3, i 16 3%) l
Loc

l

Lén men phu (6 tuan)
l
Dong chai
So d6 4.1. Quy trinh thir nghiém ché bién rwou vang chudi.

4.7. Kiém tra chat lwong san pham

Sau khi chon ra san pham dugc ua thich nhat, chung t6i ciing tién hanh kiém
tra chat lwong mot sd chi tiéu vi sinh va héa ly dbi v6i san phim nay tai vién
Pasteur. Sau day 1a két qua:

Bang 4.17. Két qua kiém tra san pham d6i véi chi tiéu vi sinh

Két qua B . o
Chi tiéu Kétqua | Gi6i han
Tong vi khuan hiéu khi (cfu/ml) <1 100
Tong s6 ndm moc <1 10




Bang 4.18. Két qua Kkiém tra san pham ddi véi chi tiéu héa ly

Két qua L .
Chi tidu Két qua Gi61 han
Andehyt (mg/l) | Khong phat hién 50
Metanol (mg/l) | Khong phat hién 3

* Hinh minh hga cho sdn pham ruwgu vang chuoi.

Hinh 4.1. C4ac miu rugu vang

Hinh 4.2. San phim cubi cing duwgc chon

45
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Chuong 5.
KET LUAN VA PE NGHI

5.1. Két luan
Sau qué trinh thyc hién dé tai “Nghién ctru thir nghiém ché bién rwou vang
chudi”, chling t61 rat ra mot s6 két luan nhu sau:

v Phuong phép xir Iy nguyén liéu va loai dudng bo sung khong anh hudng dén
cac chi tiéu hoa 1y, nhung két qua danh gia cam quan cho thiy c6 su khac biét co ¥
nghia vé loai dudng bo sung, duong vang cho mirc d6 ua thich cao hon, chinh vi
vay duong vang di duoc str dung cho céac thi nghiém tiép theo két hop v6i phuong
phap nau nham rat ngan thoi gian va dat hiéu qua kinh té cao.

v'Chung ndm men SC.3 1én men cho san phdm c6 mui va vi dic trung cua
chudi, duge moi nguoi ua thich.

v'Ty 18 nAm men thich hop 14 3% v6i mat do té bao gieo cAy ban dau 1a 10° té
bao/ml.

v'Nong do chat kho ban dau thich hop nhat 12 22% véi thoi gian 1én men chinh
la 4 ngay.

v'San pham ruou vang khong c¢6 phbi ché mat ong sau 45 ngay 1én men phu
cho két qua dugc ua thich véi téng diém 1a 15,72, duoc xép loai kha.

5.2. Pé nghi
Do han ché vé thoi gian va thiét bi, dé tai chi khao sat mot vai yéu t tiéu biéu,
mot s6 yéu td khac ciing quan trong chua dugc tién hanh. Vi vay, dé c6 quy trinh
lén men hoan thién cho san phém chit lugng cao, c6 mot s6 dé nghi sau:
v Khao sat yéu t6 nhiét d6 cua qua trinh 1én men.
v/ Phan 1ap nAm men tir qua chubi dé khao sat kha niang 1én men cua ching so véi
cac chung nim men khac.

v Khdo sat kha nang 1én men ctia cac chiing nam men phoi tron vGi nhau.
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v Khao sat ti 16 phéi ché mét ong & giai doan 1én men chinh thay vi 1én men phu
dé giam luong dudng bo sung vao dich 1én men.

v Khao sat thoi gian 1én men phy.



48

TAI LIEU THAM KHAO
TIENG VIET 7
1. Bui Ai, 2003. Cong ngh¢ lén men itng dung trong cong nghé thuc pham. NXB
bai Hoc Quoc Gia Tp.HCM, 235 trang.

2. Kiéu Hiru Anh, 1999. Gido trinh vi sinh vdt hoc céng nghiép. NXB KH & KT,
291 trang.

3. Nguyén Thi Ngoc An, 1999. Ky thudt trong, chiam séc viuon cdy va cdc vin dé
lién quan. NXB Nong nghiép, 275 trang.

4. Nguyén Vin K&, 2001. Cdy an qua nhiét déi. NXB Néong Nghiép Tp. HCM.

5. Nguyén Puc Luong, 2002. Vi sinh vit hoc céng nghiép. NXB Pai hoc Quéc gia
Tp. HCM, 371 trang.

6. Lam Thanh Hién. Bai giang danh gia cam quan. Khoa Cong Nghé Thuc Pham,
Truong Pai Hoc Nong Lam Tp. HCM.

7. L& Thanh Mai, 2005. Cdc phuong phdp phdn tich nganh cong nghé lén men.
NXB KH & KT Ha Noi.

8. Tiéu chuan Viét Nam — TCVN 3215 — 79. San phdm thwc pham — phan tich cim
quan, phwong phap cho diém.

9. Lwong Dtrc Pham, 2005. Ndm men céng nghiép. NXB KH & KT, 331 trang.

10. Luong Btrc Pham, 2002. Vi sinh vdt hoc va an todn vé sinh thuc phcfm. NXB
Nong nghiép, 423 trang.

11. Ngl}yén Xuén Phuong va Nguyén Vin Thoa, 2005. Co s6 Iy thuyét va ky thudt
san xuat thuc pham. NXB Giado Duc, 299 trang.

12.7Pham Vian S6 va Bui Thi Nhu Thuan, 1989. Kiém nghiém luong thuc, thuc
pham, 598 trang.

13. Nguyén Quang Tén, 2003. Bai gidng nudi ong. Trudng Dai hoc Nong Lam Tp.
HCM.

14. Tran Thi Thanh, 2000. Céng nghé vi sinh. NXB Giao Duc, 167 trang.

15. Ngb Péc Thang, 2000. Kinh té - Ky thudt nuéi ong. NXB Thanh Hoa.



49

16. Pham Thi Thanh Tri, 2005. Nghién ciru thur nghiém ché bién mwde chudi lén
men. Luan van tot nghiép, khoa Cong Nghé Thuc Pham, Truong Pai hoc Nong
Lam Tp. HCM.

17. L& Ngoc Tu va ctv, 2002. Hoa sinh cong nghiép. NXB KH& KT, Ha Noi.

18. Tran Thé Tuc, 1998. Gido trinh cdy dn qud. NXB Nong Nghiép Ha Noi, 268
trang.

19. Va Vuong Thi Vi¢t Hoa, 2003. Gido trinh thuc tdp vi sinh thuc phcfm. Tu sach
truong Pai hoc Nong Lam Tp. HCM, 69 trang.

MOT SO TRANG WEB
http://www.laocai.gov.vn/sokhcn/cntv/data/cnmoi/11654-35.pdf, tham khao ngay
10/7/2007.

http://72.14.235.104/search?q=cache:nPOwhb5M-
19gJ:www.haul.edu.vn/news_haul/detail.asp%3FID%3D8%26child%3D8%26b%
3D158+chu%E1%BB%91i+gi%C3%A0&hl=vi&ct=cInk&cd=22&gl=vn, tham
khao ngay 10/7/2007

http://72.14.235.104/search?q=cache:j9ngVjlHcdAJ:www.certifiedorganic.bc.ca/St
andards/b2v7sec12.htm+wine+processing+standards&hl=vi&ct=clnk&cd=1&gl=v
n, tham khao ngay 15/7/2007.

http://209.85.165.104/search?g=cache:vGfgXEfmBCgJ:vi.wikipedia.org/wiki/C%
C3%Alc_lo%E1%BA%AlI_%C4%91%E1%BB%93_u%E1%BB%91ng_c%C3%
B3_ch%E1%BB%A9%_c%E1%BB%93n+r%C6%B0%E1%BB%A3u+vang&hl=vi
&ct=clnk&cd=2&gl=vn, tham khao ngay 15/7/2007.

http://209.85.165.104/search?q=cache:2rqLyiYebfsJ:gralib.hcmuns.edu.vn/gsdl/col
lect/hnkhbk/index/assoc/HASHA96b.dir/doc.pdf+%C4%91%C6%B0%E1%BB%9
Dng+s%C3%B3t+sau+1%C3%AAn+men&hl=vi&ct=clnk&cd=2&gl=vn, tham
khao ngay 25/7/2007.



50

PHU LUC

Phu luc 1: Xac dinh s6 hrong té bao nAim men. (Vuong Thi Viét Hoa, 2003).

* Tién hanh

Hut 9 ml nuée cit va 1 ml dung dich mAu, pha lodng miu dén ndng d6 thich
hop. Lac déu dng nghiém chira mau di duoc pha lodng mau. Pay 14 kinh 1én ludi
dém cua budng dém hong cau. Dung dng hat vo tring 14y mau, cho mot giot vao
mép 14 kinh, do sttc mao din dich tu tran vao mit trén ludi dém. Cha ¥ khong dé
bot khi trong ludi dém hodc tran dich mau xuéng ranh. Dat buéng dém 1én ban kinh
hién vi va dé yén trong 3 — 5 phit, sau d6 tién hanh dém té bao trong 5 6 16n chéo
nhau ¢ vat kinh 40X. Trong mdi 6 16n, dém lan lugt tir 6 con thir 1 dén 6 con thir
16. Chi dém nhiing té bao nam bén trong 6 con va nhiing té bao nam trén 2 canh

lién tiép nhau.

* Cach tinh

S6 lugng té bao trong 1 ml miu nghién ctru dugc tinh bang cong thuc:
S t& bao/ml = A/80 * 4000 * 10° * n (1.1)

Trong do:

A: S6 luong té bao dém duoc trong 5 6 16n.

A/80: S6 luong té bao trung binh c6 trong 1 6 nho.

10°: Hé s6 chuyén mm?® thanh ml (1000 = 1 ml).

n: Nghich dédo ndng do pha loang.
Phu luc 2: Phwong phap xac dinh cac chi tiéu hoa ly.
2.1. Xac dinh d¢ chua cia dich 1én men. (L& Thanh Mai, 2005).

* Nguyén tic

Do chua cua dich 1én men c6 thé bién dién theo hai cach:

Biéu dién theo sb gam H,SO,4 chira trong mot lit dich 1én men.

Biéu dién theo do: Mot dd chua 1a sé ml NaOH 1IN can thiét dé trung hoa acid
tu do chira trong 20 ml dich 1én men. Néu sé6 ml NaOH quy vé 1N 1a bang 1, ta n6i
dich 1én men c6 d6 chua bang 1 do. Mot do chua twong duong 2,45 g H,SO/I.
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* Tién hanh

Lay 20 ml dung dich loc cta dich 1én men cho vao binh tam giac 250 ml . Tiép
theo dung dung dich NaOH 0,1N dé chuan dén xut hién mau hong nhat véi chi thi
13 phenolphtalein hoic mau chuyén tir hong nhat sang mau xanh néu chi thi 1a gidy
quy.

* Két qua

D0 chua cua dich 1én men (d0) dugc tinh theo cong thirc:

Do chua (a) =n/10 (do) (2.1)

Trong d6: n — s6 ml NaOH 0, 1N tiéu hao khi dinh phan 20 ml dich lgc.

Truong hop tinh theo gam H,SO, thi d§ chua s€ tinh theo cong thic:

0,049a*1000/20= 2,454, g/l. (2.2)

2.2. X4c dinh d¢ con. (Pham Vin S6 va Bui Thi Nhu Nhuan, 1989).

Do con 1a sé ml rugu etylic nguyén chét trong 100 ml ruou tht ¢ nhiét do
ding +15°C. Do con duge quy dinh & +15°C, néu do & nhiét do khac, tra bang dé
quy vé d6 con & +15°C.

* Tién hanh

Léy chinh xac 250 ml rugu can tht, tdt nhét 1a & +150C, néu khong, phai do
nhiét 4o va ghi chép dé sau nay céc thao tac déu 1am & cing mot nhiét d6. Cho vao
binh ciu cta dung cu cat va cét 13y it nhat 1 khoang 200 ml. Cha y dimg dé cho
con bay hoi ra bj mat, bang cach cho dau 6ng sinh han cam vao trong 10 ml nudc
cat va dng sinh han dai duoc 1am lanh bang nudc lanh khéng qua +20°C. Bé cho
dich cat tr¢ lai nhiét d6 bang nhiét do cia ruou lic dau, cho thém nudc cung &
nhiét do dy vira du 250 ml.

Cho dich cat vao mot dng do khong c6 mo, duong kinh to gap hai duong kinh
chd to nhat cta rugu ké. Tha rugu ké vao, doc do con va nhiét do.

2.3. Xac dinh lwgng duwong sot. (Lé Thanh Mai, 2005).
* Nguyén tac:
Trong dich 1én men chtra chu yéu 13 sacaroza va hdn hop dudng hoan nguyén

gom glucoza va fructoza, vi thé trudc khi xac dinh can thiiy phan sacaroza thanh
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duong khtr. Sau d6 xac dinh dudng bing mot trong cac phuong phap xac dinh
duong.

* Tién hanh

Chuéan bj dung dich thi nghiém

Lay 10 ml mAu va 10 ml nudc cat cho vao binh tam gidc. Két tiia protein va
céc tap chat bang dung dich acetate chi 10% (2 ml), sau d6 loai bo lwong acetate
chi du bang dung dich bio hoa Na,HPO, (3 — 5 ml). Bé yén hdn hop trong 10 phut,
thém nudc cat toi vach mirc 100 ml, loc qua gidy loc vao coc hay binh khé.

Léy 50 ml dich loc cho vao binh tam gidc, sau d6 thém 5 ml HCI 25% roi ndi
v6i Ong sinh han khi va dun so6i cach thuy trong 10 phut dé bién duong saccharose
thanh glucose va fructose. Lam lanh dén nhiét 46 phong roi trung hoa bang dung
dich NaOH 5% dén xuat hién mau hong nhat v&i chi thi 1a phenolphtalein, dinh
muc dén vach 100 ml.

Tién hanh chuén do

Cho vao binh nén 20 ml K3Fe(CN)g 1% va 5 ml dung dich NaOH 2,5N, thém
vai giot metylen blue. Pun sbi va chuan d6 ngay trén bép bang dung dich loc, dén

khi dung dich chuyén sang mau vang nhat cho biét phan ng da két thuc.

* Két qua

X =a/m*100, g/100 ml (2.3)
m =10*50*b/100*100 (2.4)

Trong do:

a: s6 gam glucose twong tmg voi 20 ml ferixyanua kali (a = 0,025).
m: s6 ml dich 1én men & mau thi nghiém.

b: lugng dich loc can thiét dé chuan do 20 ml KzFe(CN)g 1%.
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Phu luc 3: MAu phiéu danh gia cim quan

3.1. MAu phiéu danh gia cim quan theo phwong phap so hiang

PHIEU PANH GIA CAM QUAN

Tén san pham: Rugu vang chubi Ngay thu:

Ho va tén cam quan vién: Ki tén:

Cac mau ruou vang da dugc ma hoa. Anh (chi) hdy quan sat k§¥ mau sic, do
trong, ngtri mui va ném thir mot it dé danh gia mui vi roi sip xép chiing theo thir ty
giam dan theo mirc d6 ua thich. MAu thich nhat dugc xép thi nhat, miu it thich
nhat dugc xép thi 4.

Thu tu 1 2 3 4
Mau

Binh luan:

Cam on sy hop tac cua anh (chi).
3.2. Miu phiéu danh gia cim quan theo phwong phap cho diém
PHIEU PANH GIA CAM QUAN
Tén san pham: Rugu vang chudi Ngay thu:
Ho va tén cam quan vién: Ki tén:
Véi miu ruou vang duoc trinh bay, anh (chi) hiy quan sat k§ mau sic, do
trong, nglri mui va ném thir mot it dé danh gia mui vi r6i cho diém dua vao bang

mo ta huéng dan cho diém céc chi tiéu (dinh kém). Piém cho theo thang tir 0 — 5.

Chi tiéu Diém
Do trong va mau sic
Mui
Vi

Binh luan:

Cam on sy hop tac cua anh (chi).
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Phu luc 4: Bang diém danh gia chat lwgng san phim rwou vang. (TCVN 3215

- 79).

Chi tiéu

Diém chua c6
trong luong

Co s¢ danh gia

b0 trong
va mau
sac

5

Chat 16ng trong su6t. Mau hoan toan dic trung cho
san pham.

4

Chat 16ng trong sudt, co it vat thé la nho, mau hoan
toan ddc trung cho san pham.

Chat long trong, c6 tuong doi nhiéu vat thé nhd, mau
hoi khac mot it so voi mau ddc trung cua san pham.

Chat 1ong hoi duc, co kha nhiéu vat thé nho la, tho.
Mau khéc nhi€u so véi mau dac trung cia sdn pham.

Chat long duc nhiéu léng can, c6 nhiéu vat thé la, tho,
mau khong dac trung cho san pham.

Van duc, mau ban, san pham bi hong.

Mui

Hoa hgp, thom diu, hoan toan dac trung cho san

Ch}Ia hoan toan hoa hop, t}lO'm dac trung cho san
pham nhung hoi khé nhén thay.

Hoi nong, thoang mui phuy, it dic trung cho san pham.

N@)ng thodng mui la, rat it dic trung cho san phém.

Nong hang, mui la rd, khong dic trung cho san pham.

Co6 mui la kho chiu cia sdn pham hong.

Vi

U1 (O |INW b OOl =

Hoa hop ém diu, hau vi tot, hoan toan dic trung cho
sdn pham.

I

Chua hoélnq toan hoa hop, hdu vi vura phai, dac trung
cho san pham binh thuong.

Chura hoa hop, hoi gat va soc, hau vi yéu, it dic trung
cho san pham.

Déng, soc, thoang vi la, rat it dic trung cho an phém.

Dang, soc, vi la 10, khong dac trung cho san pham.

O IN W

Co6 vi la kho chiu cua san phém hong.
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Phu luc 5: Bang phén loai danh hiéu chét lwgng san pham theo TCVN 3215 —

79 d6i v6i san pham khong diung danh hiéu hang wu

Danh hiéu chét luong

Piém chung

Yéu cau toi thi€u vé diém trung binh
chua c6 trong lugng doi voi cac chi tiéu

Loai tot 18,6 — 20,0 Mui:4,7; vi:4,7
Loai kha 15,2-18,5 Mui 3,8; vi:3,8
Pat tiéu chuan 11,2 -15,1 Mui 2,8; vi:2,8
Loai kém 72-11,1 Moi chi tiéu 1,8
Loai rat kém 40-7,1 MBoi chi tiéu 1,0
Loai héng 0,0-3,9 Moi chi tiéu 1,0

Phu luc 6: Két quéa phén tich thong ké thi nghiém 1.

6.1. Phén tich anh hwéng ciia phwong phap xir Iy nguyén liéu va loai dwong bo

sung dén nong do chit kho hoa tan.

Analysis of Variance for TNl.hlchatkho - Type III Sums of Squares

Source of variation Sum of Squares d.f Mean squar F-ratio Sig. level
MAIN EFFECTS

A:TN1.phuongphap .0208333 1 .0208333 1.389 L2725

B:TN1.duong .0075000 1 .0075000 .500 .5069
INTERACTIONS

AB 8.33333E-004 1 8.33333E-004 .056 .8220
RESIDUAL .1200000 8 .0150000
TOTAL (CORRECTED) .1491667 11
0 missing values have been excluded.
All F-ratios are based on the residual mean square error

Table of Least Squares Means for TN1l.hlchatkho
95% Confidence

Level Count Average Stnd. Error for mean
GRAND MEAN 12 6.1916667 .0353553 6.1101143 6.2732190
A:TN1.phuongphap

1 6 6.1500000 .0500000 6.0346675 6.2653325

2 6 6.2333333 .0500000 6.1180009 6.3486658
B:TN1.duong

3 6 6.1666667 .0500000 6.0513342 6.2819991

4 6 6.2166667 .0500000 6.1013342 6.3319991
AB
1 3 3 6.1333333 .0707107 5.9702286 6.2964381
1 4 3 6.1666667 .0707107 6.0035619 6.3297714
2 3 3 6.2000000 .0707107 6.0368952 6.3631048
2 4 3 6.2666667 .0707107 6.1035619 6.4297714
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Multiple range analysis for TN1l.hlchatkho by TN1.phuongphap

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

1 6 6.1500000 X

2 6 6.2333333 X

contrast difference +/- limits
1 -2 -0.08333 0.16310

* denotes a statistically significant difference.

Multiple range analysis for TNl.hlchatkho by TN1.duong

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

3 6 6.1666667 X

4 6 6.2166667 X

contrast difference +/- limits
3 -4 -0.05000 0.16310

* denotes a statistically significant difference.

6.2. Phén tich anh hwéng dén @9 chua cia thi nghiém 1.
Analysis of Variance for TNl.dochua - Type III Sums of Squares

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

MAIN EFFECTS

A:TN1.phuongphap 5.33333E-004 1 5.33333E-004 2.462 .1553

B:TN1.duong 3.00000E-004 1 3.00000E-004 1.385 L2731
INTERACTIONS

AB 1.33333E-004 1 1.33333E-004 .615 .4635
RESIDUAL .0017333 8 2.16667E-004
TOTAL (CORRECTED) .0027000 11

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Table of Least Squares Means for TN1l.dochua

95% Confidence

Level Count Average Stnd. Error for mean
GRAND MEAN 12 .7150000 .0042492 .7051986 .7248014
A:TN1.phuongphap
1 6 .7216667 .0060093 .7078054 .7355279
2 6 .7083333 .0060093 .6944721 .7221946
B:TN1.duong
3 6 .7200000 .0060093 .7061388 .7338612
4 6 .7100000 .0060093 .6961388 .7238612
AB
1 3 3 .7233333 .0084984 .7037306 .7429361
1 4 3 .7200000 .0084984 .7003972 .7396028
2 3 3 .7166667 .0084984 .6970639 .7362694
2 4 3 .7000000 .0084984 .6803972 .7196028
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Multiple range analysis for TN1l.dochua by TN1.phuongphap

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

2 6 .7083333 X

1 6 .7216667 X

contrast difference +/- limits
1 -2 0.01333 0.01960

* denotes a statistically significant difference.

Multiple range analysis for TNl.dochua by TN1.duong

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

4 6 .7100000 X

3 6 .7200000 X

contrast difference +/- limits
3 -4 0.01000 0.01960

* denotes a statistically significant difference.

6.3. Phin tich anh hwéng dén dd con ciia thi nghiém 1

Analysis of Variance for TNl.docon - Type III Sums of Squares

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

MAIN EFFECTS

A:TN1.phuongphap .0075000 1 .0075000  1.800 .2165
B:TN1.duong .0008333 1 .0008333 .200 6712
INTERACTIONS
AB 8.33333E-004 1 8.33333E-004 .200 6712
RESIDUAL .0333333 8 .0041667
TOTAL (CORRECTED) .0425000 11

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Table of Least Squares Means for TN1l.docon

95% Confidence

Level Count Average Stnd. Error for mean
GRAND MEAN 12 7.5750000 .0186339 7.5320181 7.6179819
A:TN1.phuongphap
1 6 7.6000000 .0263523 7.5392144 7.6607856
2 6 7.5500000 .0263523 7.4892144 7.6107856
B:TN1.duong
3 6 7.5833333 .0263523 7.5225478 7.6441189
4 6 7.5666667 .0263523 7.5058811 7.6274522
AB
1 3 3 7.6000000 .0372678 7.5140362 7.6859638
1 4 3 7.6000000 .0372678 7.5140362 7.6859638
2 3 3 7.5666667 .0372678 7.4807029 7.6526304
2 4 3 7.5333333 .0372678 7.4473696 7.6192971
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Multiple range analysis for TN1l.docon by TN1.phuongphap

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

2 6 7.5500000 X

1 6 7.6000000 X
contrast difference +/- limits
1 -2 0.05000 0.08596

* denotes a statistically significant difference.

Multiple range analysis for TNl.docon by TN1.duong

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

4 6 7.5666667 X

3 6 7.5833333 X
contrast difference +/- limits
3 -4 0.01667 0.08596

* denotes a statistically significant difference.

6.4. Phan tich anh hwéng dén dwdng soét cia thi nghiém 1.
Analysis of Variance for TNl.duongsot - Type III Sums of Squares

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

MAIN EFFECTS

A:TN1.phuongphap .0021333 1 .0021333 .290 .6103
B:TN1.duong .0008333 1 .0008333 113 .7485
INTERACTIONS
AB 3.00000E-004 1 3.00000E-004  .041 .8470
RESIDUAL .0588000 8 .0073500
TOTAL (CORRECTED) .06206067 11

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Table of Least Squares Means for TN1l.duongsot

95% Confidence

Level Count Average Stnd. Error for mean
GRAND MEAN 12 1.6733333 .0247487 1.6162467 1.7304200
A:TN1.phuongphap
1 6 1.6600000 .0350000 1.5792673 1.7407327
2 6 1.6866667 .0350000 1.6059339 1.7673994
B:TN1.duong
3 6 1.6650000 .0350000 1.5842673 1.7457327
4 6 1.6816667 .0350000 1.6009339 1.7623994
AB
1 3 3 1.6466667 .0494975 1.5324933 1.7608400
1 4 3 1.6733333 .0494975 1.5591600 1.7875067
2 3 3 1.6833333 .0494975 1.5691600 1.7975067
2 4 3 1.6900000 .0494975 1.5758267 1.8041733
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Multiple range analysis for TN1l.duongsot by TN1.phuongphap

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

1 6 1.6600000 X

2 6 1.6866667 X

contrast difference +/- limits
1 -2 -0.02667 0.11417

* denotes a statistically significant difference.

Multiple range analysis for TN1l.duongsot by TN1l.duong

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

3 6 1.6650000 X

4 6 1.6816667 X

contrast difference +/- limits
3 -4 -0.01667 0.11417

* denotes a statistically significant difference.

6.5. Phan tich danh gia cam quan cua thi nghiém 1.

Analysis of Variance for TNl.camquan - Type III Sums of Squares

Source of variation Sum of Squares d.f. Mean square F-ratio

MAIN EFFECTS

A:TN1.phuongphap .2700000 1 .2700000 .530

B:TN1.duong 3.9790083 1 3.9790083 7.811
INTERACTIONS

AB .9576750 1 .9576750 1.880
RESIDUAL 22.414917 44 .5094299
TOTAL (CORRECTED) 27.621600 47

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Table of Least Squares Means for TN1.camquan

Sig. level

.4782
.0077

L1773

95% Confidence

Level Count Average Stnd. Error for mean
GRAND MEAN 48 .0000000 .1030200 -.2076709 .2076709
A:TN1.phuongphap
1 24 .0750000 .1456923 -.2186910 .3686910
2 24 -.0750000 .1456923 -.3686910 .2186910
B:TN1.duong
3 24 .2879167 .1456923 -.0057743 .5816077
4 24 -.2879167 .1456923 -.5816077 .0057743
AB
1 3 12 .2216667 .2060400 -.1936751 .6370084
1 4 12 -.0716667 .2060400 -.4870084 .3436751
2 3 12 .3541667 .2060400 -.0611751 .7695084
2 4 12 -.5041667 .2060400 -.9195084 -.0888249
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Multiple range analysis for TN1l.camquan by TN1.phuongphap

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

2 24 -.0750000 X

1 24 .0750000 X
contrast difference +/- limits
1 -2 0.15000 0.41534

* denotes a statistically significant difference.

Multiple range analysis for TNl.camquan by TN1l.duong

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
4 24 -.2879167 X
3 24 .2879167 X
contrast difference +/- limits
3 -4 0.57583 0.41534 *

* denotes a statistically significant difference.

Phu luc 7: Két qua phan tich thong ké thi nghiém 2.
7.1. Phén tich anh hwéng ciia chiing nAm men dén nong dd chat khé.

One-Way Analysis of Variance

Data: TN2.hlchatkho
Level codes: TN2.NT

Labels:

Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 6.9066667 2 3.4533333 107.172 .0000

Within groups .1933333 6 .0322222

Total (corrected) 7.1000000 8

0 missing value(s) have been excluded.

Table of means for TN2.hlchatkho by TN2.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 3 6.1333333 .1201850 .1036375 5.9539624 6.3127043
2 3 7.6666667 .1201850 .1036375 7.4872957 7.8460376
3 3 5.6000000 .0577350 .1036375 5.4206291 5.7793709

Total 9 6.4666667 .0598352 .0598352 6.3631068 6.5702265
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Multiple range analysis for TN2.hlchatkho by TN2.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

3 3 5.6000000 X

1 3 6.1333333 X

2 3 7.6666667 X
contrast difference +/- limits
1 -2 -1.53333 0.35874
1 -3 0.53333 0.35874
2 -3 2.06667 0.35874

* denotes a statistically significant difference.

7.2. Phin tich anh hwéng ciia chiing nAm men dén d9 chua.

One-Way Analysis of Variance

Data: TNZ2.dochua
Level codes: TN2.NT

Labels:

Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups .0002667 2 1.33333E-004 .343 L7228

Within groups .0023333 6 3.88889E-004

Total (corrected) .0026000 8

0 missing value (s) have been excluded.

Table of means for TN2.dochua by TN2.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 3 .7200000 .0100000 .0113855 .7002945 .7397055
2 3 .7133333 .0088192 .0113855 .6936278 .7330388
3 3 . 7266667 .0145297 .0113855 .7069612 .7463722
Total 9 .7200000 .0065734 .0065734 .7086230 .7313770

Multiple range analysis for TN2.dochua by TN2.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

2 3 .7133333 X

1 3 .7200000 X

3 3 .7266667 X
contrast difference +/- limits
1 -2 0.00667 0.03941
1 -3 -0.00667 0.03941
2 - 3 -0.01333 0.03941

* denotes a statistically significant difference.
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7.3. Phén tich anh huéng ciia chiing nAm men dén d¢ con.

One-Way Analysis of Variance

Data: TN2.docon
Level codes: TN2.NT
Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 2.0688889 2 1.0344444 84.636 0000
Within groups .0733333 6 .0122222
Total (corrected) 2.1422222 8
0 missing value (s) have been excluded.
Table of means for TN2.docon by TN2.NT
Stnd. Error Stnd. Error 95 % LSD

Level Count Average (internal) (pooled s) intervals for mean
1 3 7.6333333 .0881917 .0638285 7.5228620 7.7438046
2 3 6.8000000 .0577350 .0638285 6.6895287 6.9104713
3 3 7.9333333 .0333333 .0638285 7.8228620 8.0438046
Total 9 7.4555556 .0368514 .0368514 7.3917749 7.519336
Multiple range analysis for TN2.docon by TN2.NT
Method: 95 Percent LSD
Level Count Average Homogeneous Groups
2 3 6.8000000 X
1 3 7.6333333 X
3 3 7.9333333 X
contrast difference +/- limits
1 -2 0.83333 0.22094
1 -3 -0.30000 0.22094
2 -3 -1.13333 0.22094

* denotes a statistically significant difference.

7.4. Phan tich anh huéng ciia chiing nAm men dén lwong dwong sét.

One-Way Analysis of Variance

Data: TN2.duongsot
Level codes: TN2.NT
Labels:

Means plot: LSD 95 LSD

Confidence level: Range test:

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups .4912667 2 .2456333 57.272 0001
Within groups .0257333 6 .0042889

Total (corrected) .5170000 8

0 missing value(s) have been excluded.
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Table of means for TN2.duongsot by TN2.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 1.6666667 .0260342 .0378104 1.6012261 1.7321072
2 2.0600000 .0200000 .0378104 1.9945595 2.1254405
3 1.5033333 .0566667 .0378104 1.4378928 1.5687739
Total 1.7433333 .0218299 .0218299 1.7055512 1.7811154
Multiple range analysis for TN2.duongsot by TN2.NT
Method: 95 Percent LSD
Level Count Average Homogeneous Groups
3 3 1.5033333 X
1 3 1.6666667 X
2 3 2.0600000 X
contrast difference +/- limits
1 -2 -0.39333 0.13088
1 -3 0.16333 0.13088
2 -3 0.55667 0.13088

* denotes a statistically significant difference.

7.5. Phan tich danh gia cdm quan cia thi nghiém 2.

One-Way Analysis of Variance

Data: TN2.camguan
Level codes: TN2.NT

Labels:

Means plot:

LSD Confidence level: 95 Range test: LSD

Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 8.0679167 2 4.0339583 14.357 .0000
Within groups 9.2720833 33 .2809722

Total (corrected) 17.340000 35

0 missing value(s) have been excluded.

Table of means for TN2.camquan by TN2.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 12 .6375000 .1525199 .1530175 .4173147 .8576853
2 12 -.1416667 .1761148 .1530175 -.3618519 .0785186
3 12 -.4958333 .1263500 .1530175 -.7160186 -.2756481
Total 36 .0000000 .0883447 .0883447 -.1271240 .1271240



Multiple range analysis for TN2.camquan by TN2.NT

LSD
Average
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-.4958333 X
-.1416667 X
.6375000 X

Method: 95 Percent
Level Count

3 12

2 12

1 12
contrast

1 -2

1 -3

2 -3

difference
0.77917
1.13333
0.35417

limits
0.44037
0.44037
0.44037

* denotes a statistically significant difference.

Phu luc 8: Két qua phén tich thong ké thi nghiém 3.

8.1. Phén tich anh hwéng ciia ti 1é nAm men dén nong d6 chat kho.

One-Way Analysis of Variance

Data: TN3.hlchatkho
Level codes: TN3.NT
Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance
Source of variation Sum of Squares d.f Mean square F-ratio Sig. level
Between groups 2.1088889 2 1.0544444 5.931 0379
Within groups 1.0666667 6 1777778
Total (corrected) 3.1755556 8
0 missing value (s) have been excluded.
Table of means for TN3.hlchatkho by TN3.NT
Stnd. Error Stnd. Error 95 % LSD

intervals for mean

6.5453457
5.7786790
5.3786790

7.3879876
6.6213210
6.2213210

Level Count Aver
1 3 6.96
2 3 6.20
3 3 5.80

Total 9 6.32

age (internal) (pooled s)

66667 .1855921 .2434322
00000 .3214550 .2434322
00000 .2000000 .2434322
22222 .1405457 .1405457

6.0789725

Multiple range analysis for TN3.hlchatkho by TN3.NT

LSD
Average

5.8000000 X
6.2000000
6.9666667 X

Method: 95 Percent
Level Count

3 3

2 3

1 3
contrast
1 -2
1 -3
2 - 3

difference
0.76667
1.16667
0.40000

limits
0.84264
0.84264 *
0.84264

* denotes a statistically significant difference.
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8.2. Phan tich anh hwéng ciia ti 1¢ nAm men dén @6 chua.

One-Way Analysis of Variance

Data: TN3.dochua
Level codes: TN3.NT

Labels:

Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups .0004667 2 2.33333E-004 .600 .5787

Within groups .0023333 6 3.88889E-004

Total (corrected) .0028000 8

0 missing value(s) have been excluded.

Table of means for TN3.dochua by TN3.NT

Stnd. Error Stnd. Error 95 & LSD
Level Count Average (internal) (pooled s) intervals for mean
1 3 .7166667 .0088192 .0113855 .6969612 .7363722
2 3 .7200000 .0152753 .0113855 .7002945 .7397055
3 3 .7333333 .0088192 .0113855 .7136278 .7530388
Total 9 .7233333 .0065734 .0065734 .7119564 .7347103

Multiple range analysis for TN3.dochua by TN3.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

1 3 .7166667 X

2 3 .7200000 X

3 3 . 7333333 X
contrast difference +/- limits
1 -2 -0.00333 0.03941
1 -3 -0.01667 0.03941
2 -3 -0.01333 0.03941

* denotes a statistically significant difference.
8.3. Phan tich anh hwéng cua ti 1¢ nam men dén dg con.

One-Way Analysis of Variance
Data: TN3.docon
Level codes: TN3.NT
Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
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Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups .6466667 2 .3233333 5.820 .0394
Within groups .3333333 6 .0555556

Total (corrected) .9800000 8

0 missing value (s) have been excluded.

Table of means for TN3.docon by TN3.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 3 7.1666667 .1201850 .1360828 6.9311411 7.4021922
2 3 7.6333333 .1763834 .1360828 7.3978078 7.8688589
3 3 7.8000000 .1000000 .1360828 7.5644744 8.0355256
Total 9 7.5333333 .0785674 .0785674 7.3973526 7.6693141

Multiple range analysis for TN3.docon by TN3.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups
1 3 7.1666667 X
2 3 7.6333333 XX
3 3 7.8000000 X
contrast difference +/- limits
1 -2 -0.46667 0.47105
1 -3 -0.63333 0.47105 *
2 -3 -0.16667 0.47105

* denotes a statistically significant difference.

8.4. Phin tich anh hwéng ciia ti ¢ nAm men dén hrong dwong sét.

One-Way Analysis of Variance

Data: TN3.duongsot
Level codes: TN3.NT

Labels:

Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups .1600667 2 .0800333 7.855 .0211

Within groups .0611333 6 .0101889

Total (corrected) .2212000 8

0 missing value(s) have been excluded.
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Table of means for TN3.duongsot by TN3.NT
Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 1.9100000 .0665833 .0582778 1.8091356 2.0108644
2 1.6733333 .0664162 .0582778 1.5724690 1.7741977
3 1.5966667 .0366667 .0582778 1.4958023 1.6975310
Total 1.7266667 .0336467 .0336467 1.6684326 1.7849007
Multiple range analysis for TN3.duongsot by TN3.NT
Method: 95 Percent LSD
Level Count Average Homogeneous Groups
3 1.5966667 X
2 1.6733333 X
1 1.9100000 X
contrast difference +/- limits
1 -2 0.23667 0.20173 *
1 -3 0.31333 0.20173 *
2 -3 0.07667 0.20173

* denotes a statistically significant difference.

8.5. Phan tich danh gia caim quan cua thi nghiém 3.

One-Way Analysis of Variance

Data: TN3.camquan

Level codes: TN3.NT
Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 9.0312500 2 4.5156250 17.935 0000
Within groups 8.3087500 33 .2517803
Total (corrected) 17.340000 35
0 missing value(s) have been excluded.
Table of means for TN3.camquan by TN3.NT
Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 12 .7083333 .0955116 .1448506 .4998999 .9167668
2 12 -.3541667 .1945720 .1448506 -.5626001 -.1457332
3 12 -.3541667 .1263500 .1448506 -.5626001 -.1457332
Total 36 .0000000 .0836295 .0836295 -.1203391 .1203391
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Multiple range analysis for TN3.camquan by TN3.NT

Method: 95 Percent LSD

Level Count Average
2 12 -.3541667
3 12 -.3541667
1 12 .7083333

contrast

1 -2

1 -3

2 -3

difference +/-

1.06250
1.06250
0.00000

limits
0.41687
0.41687
0.41687

* denotes a statistically significant difference.

Phu luc 9: Két qué phén tich thong ké thi nghiém 4.

9.1. Phan tich anh huwéng nong d9 chat khé ciia thi nghiém

One-Way Analysis of Variance

Data: TN4.hlchatkho
Level codes: TN4.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 26.908889 2 13.454444 157.260 .0000
Within groups .513333 6 .085556
Total (corrected) 27.422222 8

0 missing value(s) have been excluded.

Table of means for TN4.hlchatkho by TN4.NT
Stnd. Error Stnd. Error 95 & LSD

Level Count Average (internal) (pooled s) intervals for mean

1 3 7.000000 .2000000 .1688743 6.707720 7.292280

2 3 9.233333 .0666667 .1688743 8.941054 9.525613

3 3 11.233333 .2027588 .1688743 10.941054 11.525613
Total 9 9.155556 .0974996 .0974996 8.986808 9.324303

Multiple range analysis for TN4.hlchatkho by TN4.NT

Method: 95 Percent LSD

Level Count Average
1 3 7.000000
2 3 9.233333
3 3 11.233333

contrast

1 -2

1 -3

2 -3

difference +/-

-2.23333
-4.23333
-2.00000

limits

0.58456 *
0.58456 *
0.58456 *

* denotes a statistically significant difference.
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One-Way Analysis of Variance
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Data: TN4.dochua
Level codes: TN4.NT

0 missing value(s) have been excluded.

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance
Source of variation Sum of Squares d.f Mean square F-ratio Sig. level
Between groups .0001556 2 T7.77778E-005 412 6799
Within groups .0011333 6 1.88889E-004
Total (corrected) .0012889 8
0 missing value (s) have been excluded.
Table of means for TN4.dochua by TN4.NT
Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 3 .7166667 .0066667 .0079349 .7029333 .7304000
2 3 .7100000 .0100000 .0079349 .6962666 .7237334
3 3 .7066667 .0066667 .0079349 .6929333 .7204000
Total 9 L7111111 .0045812 .0045812 .7031821 .7190401
Multiple range analysis for TN4.dochua by TN4.NT
Method: 95 Percent LSD
Level Count Average Homogeneous Groups
3 3 .7066667 X
2 3 .7100000 X
1 3 .7166667 X
contrast difference +/- limits
1 -2 0.00667 0.02747
1 -3 0.01000 0.02747
2 -3 0.00333 0.02747
* denotes a statistically significant difference.
9.3. Phan tich anh hwéng ciia nong d§ chat kho den do con.
One-Way Analysis of Variance
Data: TN4.docon
Level codes: TN4.NT
Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups .0288889 2 .0144444 .448 6585
Within groups .1933333 6 .0322222
Total (corrected) .2222222 8
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Table of means for TN4.docon by TN4.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 3 7.1333333 .1333333 .1036375 6.9539624 7.3127043
2 3 7.0333333 .0333333 .1036375 6.8539624 7.2127043
3 3 7.0000000 .1154701 .1036375 6.8206291 7.1793709
Total 9 7.0555556 .0598352 .0598352 6.9519957 7.1591154

Multiple range analysis for TN4.docon by TN4.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

3 3 7.0000000 X

2 3 7.0333333 X

1 3 7.1333333 X
contrast difference +/- limits
1 -2 0.10000 0.35874
1 -3 0.13333 0.35874
2 -3 0.03333 0.35874

* denotes a statistically significant difference.
9.4. Phan tich anh hwéng ctia nong do chat kho dén lwgng dwong sét.

One-Way Analysis of Variance

Data: TN4.duongsot
Level codes: TN4.NT

Labels:

Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 2.4570889 2 1.2285444 99.702 .0000

Within groups .0739333 6 .0123222

Total (corrected) 2.5310222 8

0 missing value (s) have been excluded.

Table of means for TN4.duongsot by TN4.NT

Stnd. Error Stnd. Error 95 & LSD
Level Count Average (internal) (pooled s) intervals for mean
1 3 1.9300000 .0600000 .0640891 1.8190777 2.0409223
2 3 2.6466667 .0811035 .0640891 2.5357444 2.7575890
3 3 3.2066667 .0463081 .0640891 3.0957444 3.3175890

Total 9 2.5944444 .0370018 .0370018 2.5304034 2.6584855
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Multiple range analysis for TN4.duongsot by TN4.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

1 3 1.9300000 X

2 3 2.6466667 X

3 3 3.2066667 X
contrast difference +/- limits
1 -2 -0.71667 0.22184
1 -3 -1.27667 0.22184
2 -3 -0.56000 0.22184

* denotes a statistically significant difference.

9.5. Phan tich danh gia cim quan cida thi nghiém 4.

One-Way Analysis of Variance

Data: TN4.camguan
Level codes: TN4.NT

Labels:

Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 2.287917 2 1.1439583 2.508 .0968

Within groups 15.052083 33 .4561237

Total (corrected) 17.340000 35

0 missing value(s) have been excluded.

Table of means for TN4.camquan by TN4.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 12 -.3541667 .1263500 .1949623 -.6347087 -.0736247
2 12 .1416667 .2300225 .1949623 -.1388753 .4222087
3 12 .2125000 .2125000 .1949623 -.0680420 .4930420
Total 36 .0000000 .1125616 .1125616 -.1619710 .1619710

Multiple range analysis for TN4.camquan by TN4.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups
1 12 -.3541667 X
2 12 .1416667 XX
3 12 .2125000 X
contrast difference +/- limits
1 -2 -0.49583 0.56108
1 -3 -0.56667 0.56108 *
2 -3 -0.07083 0.56108

e denotes a statistically significant difference.
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Phu luc 10: Két qua phan tich thong ké thi nghiém 5
10.1. Phan tich anh hwéng cia thoi gian mén men dén ndng dd chit khé.

One-Way Analysis of Variance

Data: TN5.hlchatkho
Level codes: TN5.NT

Labels:

Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 28.529167 3 9.5097222 95.896 .0000

Within groups .793333 8 .0991667

Total (corrected) 29.322500 11

0 missing value (s) have been excluded.

Table of means for TN5.hlchatkho by TN5.NT

Stnd. Error Stnd. Error 95 & LSD
Level Count Average (internal) (pooled s) intervals for mean
1 3 11.833333 .2848001 .1818119 11.536790 12.129877
2 3 9.100000 .1527525 .1818119 8.803456 9.396544
3 3 8.300000 .1527525 .1818119 8.0034506 8.596544
4 3 7.866667 .0666667 .1818119 7.570123 8.163210
Total 12 9.275000 .0909059 .0909059 9.126728 9.423272

Multiple range analysis for TN5.hlchatkho by TN5.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

4 3 7.866667 X

3 3 8.300000 X

2 3 9.100000 X

1 3 11.833333 X
contrast difference +/- limits
1 -2 2.73333 0.59309 *
1 -3 3.53333 0.59309 *
1 -4 3.96667 0.59309 *
2 - 3 0.80000 0.59309 *
2 - 4 1.23333 0.59309 *
3 -4 0.43333 0.593009

* denotes a statistically significant difference.

10.2. Phan tich anh hwéng caa thoi gian 1én men dén d6 chua.

One-Way Analysis of Variance

Data: TN5.dochua
Level codes: TNS5.NT
Labels:

Means plot: LSD Confidence level: 95 Range test: LSD
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Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups .0020917 3 6.97222E-004 2.041 .1868
Within groups .0027333 8 3.41667E-004

Total (corrected) .0048250 11

0 missing value (s) have been excluded.

Table of means for TN5.dochua by TN5.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 3 .7000000 .0115470 .0106719 .6825937 .7174063
2 3 .7100000 .0100000 .0106719 .6925937 .7274063
3 3 . 7333333 .0088192 .0106719 .7159270 .7507397
4 3 .7266667 .0120185 .0106719 .7092603 .7440730
Total 12 .7175000 .0053359 .0053359 .7087968 .7262032

Multiple range analysis for TN5.dochua by TN5.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

1 3 .7000000 X

2 3 .7100000 X

4 3 .7266667 X

3 3 . 7333333 X
contrast difference +/- limits
1 -2 -0.01000 0.03481
1 -3 -0.03333 0.03481
1 -4 -0.02667 0.03481
2 -3 -0.02333 0.03481
2 - 4 -0.01667 0.03481
3 -4 0.00667 0.03481

* denotes a statistically significant difference.

10.3. Phén tich anh hwéng ciia thoi gian 1én men dén d con.

One-Way Analysis of Variance
Data: TN5.docon
Level codes: TN5.NT
Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 8.5266667 3 2.8422222 89.754 .0000
Within groups .2533333 8 .0316667
Total (corrected) 8.7800000 11

0 missing value(s) have been excluded.



Table of means for TN5.docon by TN5.NT

Stnd. Error Stnd. Error

95 %
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LSD

intervals for mean

.4324258
9324258
.3657591
.5990925

.7675742
.2675742
.7009075
.9342409

Level Count Average (internal) (pooled s)
1 3 5.6000000 .1527525 .1027402 5
2 3 7.1000000 .1000000 .1027402 6.
3 3 7.5333333 .0881917 .1027402 7
4 3 7.7666667 .0333333 .1027402 7
Total 12 7.0000000 .0513701 .0513701 6.

Multiple range analysis for TN5.docon by TN5.NT

9162129

Method: 95 Percent LSD

limits
.33515
.33515
.33515
.33515
.33515

I

Level Count Average Homogeneous Groups

1 3 5.6000000 X

2 3 7.1000000 X

3 3 7.5333333 X

4 3 7.7666667 X
contrast difference +/-
1 -2 -1.50000 0
1 -3 -1.93333 0
1 -4 -2.16667 0
2 -3 -0.43333 0
2 - 4 -0.66667 0
3 -4 -0.23333 0

.33515

* denotes a statistically significant dif

ference.

10.4. Phén tich anh hwéng cia thoi gian 1én men dén lwong dwong sot.

One-Way Analysis of Variance

Data: TN5.duongsot
Level codes: TNS5.NT

LSD

Sig. level

LSD
for mean

.5519990
.6986657
.3886657
.2186657

Labels:
Means plot: LSD Confidence level: 95 Range test:
Analysis of wvariance
Source of variation Sum of Squares d.f. Mean square F-ratio
Between groups 3.1610250 3 1.0536750 48.594
Within groups .1734667 8 .0216833
Total (corrected) 3.3344917 11
0 missing value(s) have been excluded.
Table of means for TN5.duongsot by TN5.NT
Stnd. Error Stnd. Error 95 %
Level Count Average (internal) (pooled s) intervals
1 3 3.4133333 .0825295 .0850163 3.2746676
2 3 2.5600000 .1137248 .0850163 2.4213343
3 3 2.2500000 .0929157 .0850163 2.1113343
4 3 2.0800000 .0230940 .0850163 1.9413343
Total 12 2.5758333 .0425082 .0425082 2.5065005

.6451662



Multiple range analysis for TN5.duongsot by TN5.NT
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Method: 95 Percent LSD
Level Count Average Homogeneous Groups
4 3 2.0800000 X
3 3 2.2500000 X
2 3 2.5600000 X
1 3 3.4133333 X
contrast difference +/- limits
1 -2 0.85333 0.27733 *
1 -3 1.16333 0.27733 *
1 -4 1.33333 0.27733 *
2 -3 0.31000 0.27733 *
2 - 4 0.48000 0.27733 *
3 -4 0.17000 0.27733
* denotes a statistically significant difference.
10.5. Phan tich danh gia cim quan cda thi nghiém 5.
One-Way Analysis of Variance
Data: TN5.camguan
Level codes: TN5.NT
Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 73.56000 3 24.520000 4.537 0074
Within groups 237.78667 44 5.404242
Total (corrected) 311.34667 47
0 missing value (s) have been excluded.
Table of means for TN5.camquan by TN5.NT
Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 12 12.333333 .8057871 .6710839 11.376765 13.289901
2 12 15.366667 .4785289 .6710839 14.410099 16.323235
3 12 15.333333 .8432740 .6710839 14.376765 16.289901
4 12 14.633333 .4604565 .6710839 13.676765 15.589901
Total 48 14.416667 .3355419 .3355419 13.938383 14.894951
Multiple range analysis for TN5.camquan by TN5.NT
Method: 95 Percent LSD
Level Count Average Homogeneous Groups
1 12 12.333333 X
4 12 14.633333 X
3 12 15.333333 X
2 12 15.366667 X



contrast difference +/- limits
1 -2 -3.03333 1.91314
1 -3 -3.00000 1.91314
1 -4 -2.30000 1.91314
2 -3 0.03333 1.91314
2 - 4 0.73333 1.91314
3 -4 0.70000 1.91314

* denotes a statistically significant difference.

Phu luc 11: Két qua phan tich théng ké thi nghiém 6
11.1. Phén tich anh hwéng clia ndng d9 chat khé & thi nghi¢m 6

One-Way Analysis of Variance

Data: TN6.hlchatkho
Level codes: TN6.NT

76

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance
Source of variation Sum of Squares d.f Mean square F-ratio Sig. level
Between groups 31.748889 2 15.874444 892.938 0000
Within groups .106667 6 .017778
Total (corrected) 31.855556 8
0 missing value (s) have been excluded.
Table of means for TN6.hlchatkho by TN6.NT
Stnd. Error Stnd. Error 95 % LSD

Level Count Average (internal) (pooled s) intervals for mean

1 3 8.833333 .0333333 .0769800 8.700100 8.966567

2 3 11.600000 .1154701 .0769800 11.466767 11.733233

3 3 13.400000 .0577350 .0769800 13.266767 13.533233
Total 9 11.277778 .0444444 .0444444 11.200855 11.354700

Multiple range analysis for TN6.hlchatkho by TN6.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

1 3 8.833333 X

2 3 11.600000 X

3 3 13.400000 X
contrast difference +/- limits
1 -2 -2.76667 0.26647
1 -3 -4.56667 0.26647
2 -3 -1.80000 0.26647

* denotes a statistically significant difference.



11.2. Phéan tich dnh hudéng cia do chua & thi nghiém 6

One-Way Analysis of Variance

7

Data: TN6.dochua
Level codes: TN6.NT

0 missing value(s) have been excluded.

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups .0029556 2 .0014778 66.500 0001
Within groups .0001333 6 .0000222
Total (corrected) .0030889 8
0 missing value(s) have been excluded.
Table of means for TN6.dochua by TN6.NT
Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 3 .7166667 .0033333 .0027217 .7119562 .7213772
2 3 .7566667 .0033333 .0027217 .7519562 .7613772
3 3 .7200000 .0000000 .0027217 .7152895 .7247105
Total 9 7311111 .0015713 .0015713 .7283915 .7338307
Multiple range analysis for TN6.dochua by TN6.NT
Method: 95 Percent LSD
Level Count Average Homogeneous Groups
1 3 .7166667 X
3 3 .7200000 X
2 3 .7566667 X
contrast difference +/- limits
1 -2 -0.04000 0.00942 ~*
1 -3 -0.00333 0.00942
2 -3 0.03667 0.00942 *
* denotes a statistically significant difference.
11.3. Phan tich 4nh huwéng cia d¢ con & thi nghiém 6
One-Way Analysis of Variance
Data: TN6.docon
Level codes: TN6.NT
Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups .0422222 2 .0211111 6.333 0332
Within groups .0200000 6 .0033333
Total (corrected) .0622222 8
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Table of means for TN6.docon by TN6.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 3 7.2666667 .0333333 .0333333 7.2089749 7.3243584
2 3 7.3666667 .0333333 .0333333 7.3089749 7.4243584
3 3 7.4333333 .0333333 .0333333 7.3756416 7.4910251
Total 9 7.3555556 .0192450 .0192450 7.3222472 7.3888639

Multiple range analysis for TN6.docon by TN6.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups
1 3 7.2666667 X
2 3 7.3666667 XX
3 3 7.4333333 X
contrast difference +/- limits
1 -2 -0.10000 0.11538
1 -3 -0.16667 0.11538 *
2 -3 -0.06667 0.11538

* denotes a statistically significant difference.
11.4. Phan tich anh hwéng cia lwgng dwong sot ¢ thi nghiém 6

One-Way Analysis of Variance
Data: TN6.duongsot
Level codes: TN6.NT

Labels:

Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 3.4072889 2 1.7036444 41.597 .0003

Within groups .2457333 6 .0409556

Total (corrected) 3.6530222 8

0 missing value(s) have been excluded.

Table of means for TN6.duongsot by TN6.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 3 2.3433333 .1105039 .1168411 2.1411102 2.5455564
2 3 3.3300000 .1285820 .1168411 3.1277769 3.5322231
3 3 3.8233333 .1105039 .1168411 3.6211102 4.0255564

Total 9 3.1655556 .0674583 .0674583 3.0488020 3.2823091
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Multiple range analysis for TN6.duongsot by TN6.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

1 3 2.3433333 X

2 3 3.3300000 X

3 3 3.8233333 X
contrast difference +/- limits

1 -2 -0.98667 0.40445 ~*
1 -3 -1.48000 0.40445 *
2 -3 -0.49333 0.40445 ~*

* denotes a statistically significant difference.

11.5. Phan tich danh gia cam quan cua thi nghiém 6

One-Way Analysis of Variance

Data: TN6.camguan
Level codes: TN6.NT

Labels:

Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 5.900417 2 2.9502083 8.511 .0010

Within groups 11.439583 33 .3466540

Total (corrected) 17.340000 35

0 missing value (s) have been excluded.

Table of means for TN6.camquan by TN6.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
1 12 .5666667 .1208137 .1699642 .3220958 .8112375
2 12 -.2125000 .1849575 .1699642 -.4570708 .0320708
3 12 -.3541667 .1945720 .1699642 -.5987375 -.1095958
Total 36 .0000000 .0981289 .0981289 -.1412030 .1412030

Multiple range analysis for TN6.camquan by TN6.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

3 12 -.3541667 X

2 12 -.2125000 X

1 12 .5666667 X
contrast difference +/- limits
1 -2 0.77917 0.48914
1 -3 0.92083 0.48914
2 - 3 0.14167 0.48914

* denotes a statistically significant difference.





