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TOM LUQC

Véi muyc tiéu tao ra san pham nuéc thdt 16t 1én men dat chat luong, chung
t6i tién hanh khao sat mirc 6 cac yéu t6 anh huéng dén qua trinh 1én men nhu: pH,
d6 Brix ban dau cua dich 1én men va ty 1¢ nam men st dung, tir 46 tim ra thong $6
thich hop. Sau khi phdi ché nudc thdt 16t dat do Brix tir 18% - 22% bang duong
thét 16t, chung toi tién hanh diéu chinh pH tir 4,5 — 6,5 bang acid citric va Na,COs,
tiép d6 bo sung ndm men vai céc ty 18 0,1%, 0,2%, va khong bod sung (0%). Sau 6
ngay 1én men ¢ diéu kién nhiét 46 phong, két qua cho thidy & nong do chat kho ban
dau 1a 22%, pH = 4,5 va ty 1&é ndm men st dung 13 0,2% thi qua trinh 1én men xay
ra 13 tt nhat .

Pong thoi dé tao cho san pham c6 vi hai hoa, hop khau vi, chiing t6i ciing
tién hanh diéu vi san pham & cac ham luong duong kem (dudi dang dich sird) khac
nhau: 1%, 2%, 3% va khong bd sung (0%) sau khi qua trinh 1én men két thuc va
dich 1én men da dugc lam trong. Sau khi tién hanh danh gid cam quan két qua cho
thdy, san pham diéu vi & ham luong duong 2% thi c6 gia tri cdm quan cao, vi hai

hoa, nguoi tiéu dung c6 thé chap nhan.



MUC LUC

Noi dung Trang
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Chuwong 1 GIOI THIEU

1.1.Dit van dé

Tinh Bién va Tri Ton thudc tinh An Giang la noi co tiém nang rat lon vé
trir luong cdy thot 16t hang nam. Trude nam 1980, cu dan thude ving nay van con
chua biét khai thac hét tiém ning kinh té tir cay thét 16t, nén luong cay thét 16t bi
chit pha kha nhiéu dé 1am gd x4y dung va canh tac cac cay cong nghiép khéc.

Tt ndm 1990 dén nay, ngudn loi tir cay thét 16t (phuc vu cho khach du lich
Nui Sam) da tic dong 16n dén ¥ thire ngudi dan, chinh quyén dia phuong da ra chi
thi ngan cAm viéc chat pha ciy thét 16t. Chuong trinh khuyén néng da tao diéu kién
gitip & cho nguoi dan trong viéc mua sam cic phuong tién dung cu san xuat ché
bién duong, nén dén nay cay thot 16t duoc gilt gin va tré thanh mot trong nhitng
ngudn loi chinh cta ngudi dan dia phuong.

Cay thét 16t 1a cay c6 hiéu qua kinh té cao, dé tréng va thoi gian khai thac
dai han. Viéc phat trién cay thdt 16t con gdp phan phu xanh dét trong, ddi troc, cai
tao va chong suy thoai moi truong, khu vye.

Nudc thdt 16t co6 huong vi dic trung va gia tri dinh dudng cao, duoc thu
hoach gan nhu quanh nim (mua vu thu hoach bat dau tir thang 12 nim trude dén
thang 8 nim sau), va mdi cdy thdt 16t co thé cho tir 6 — 10 lit nude thdt 16t mbi
ngay. Ngudn nguyén liéu sau khi thu hoach thudng chi dung dé san xuat duong la
chu yéu, tiéu thu & Pong Biang Song Ctru Long, ngoai ra né con dugce ban nhu
nude giai khat dang tuoi hodc dung 1am nude thét 16t chua, gia tri khong cao, chi
mang tinh phuc vu dia phuong voi san luong thap do chat lwong va vé sinh kém,
gia tri cdm quan chua cao, mui vi chua phu hgp véi nguoi tiéu dung, chua c6 bao
bi chtra dyng, da lam giam gia tri kinh t& ctia ngudn nguyén liéu. Do dé viéc da
dang hoa cac san pham tir thot 16t cling tao ra mot san pham mai dat chét lugng,
nham nang cao thu nhap, phat huy hiéu qua kinh té va cai thién doi sdng ctia ngudi
dan dja phuong 13 viéc lam bue thiét hién nay.

Trén co s& van dé dit ra, viée san xuat nude thdt 16t 1én men can duoc thue

hién dé tao ra mot sdn pham mai dat chat luwong, mui vi tot, gia tri cdm quan cao,



hop vé sinh, gop phan da dang hoa cic san pham tir thot 16t phuc vu cho khach du

lich, 1am cho san pham trd thanh dic san ctia ving Bay Nui.

1.2.Muc tiéu nghién ciru

V61 muc ti€u tao ra san phém nude thot 16t 1én men dat chét luong: Mui vi
hai hoa nguoi tiéu dung c6 thé chap nhan dugc, dé tai dugc tién hanh véi cac thi
nghiém sau:

- Khao sat muc d6 cua cac nhan t anh huéng dén qua trinh 1én men nudc
thét 16t: pH, d0 Brix va ti 1¢ nam men bd sung.

- Khao sat ti 1€ duong bd sung trong vi¢c di€u vi san pham.



Chuong 2 LUQC KHAO TAI LIEU

2.1.Nguyén liéu dung trong nghién ciru
2.1.1.Nudc thot 16t
2.1.1.1.Nguon goc

Nuée thdt 16t duoc léy ttr hoa, mdi cay c6 tir 20 — 30 hoa, ngudi léy nudc
thét 16t thuong dung 2 thanh tre kep ngang cuéng hoa, mdi ngay kep 2 lan. Véi cay
thot 16t duc thi kep lién tiép 3 — 4 ngdy, con ciy cai thi 9 — 10 ngdy. Sau d6 ding
dao tién ndi vao chd kep d6 2 — 3 phén, roi treo 6ng hirng nudc dinh vao cuéng,
nuée thét 16t s& ré vao dng. Mdi cay thdt 16t co thé cho 6 — 10 lit nudc mdi ngy.
Cay tir 20 tudi trd 1én méi cho nude thdt 16t dat chét lugng, thoi gian khai thac

nuéc thot 16t tir thang 12 ndm trude dén thang 8 nam sau. (Lé Thanh Tung, 2003)

2.1.1.2.Thanh phan héa hoc

Phan 16n thdt 16t ctia vang Bay Nui thudc loai lai gitta Borassus flabellifer
va Borassus baethiopium, c6 mui huong hp dan, gia tri dinh dudng cao.

Thanh phan hoa hoc ctia nude thét 16t duge trinh bay ¢ bang sau

Bang 1: Thanh phéan héa hoc ciia 100ml nwéc thot 16t

Thanh phan Ham lwgng, mg
Nitrogen 56
Protein 350
Duong khu 960
Khoéng chat 540
Phosphor 140
Sat 400
Vitamin Bl 39
Vitamin C 13,25

( Hoang Xuan Phuong, 2004 )



2.1.2. NAm men

2.1.2.1. Hinh dang

N4m men ¢6 nhiéu hinh dang khac nhau, thudng chiing c6 hinh ciu, hinh
elip, hinh bau duc va cé hinh dai. Hinh dang t& bao nim men hinh nhu khong 6n
dinh n6 phu thude vao tudi cia nAm men va phu thudc vao diéu kién nuoi céy.
2.1.2.2. Kich thuéc té bao ndm men

Té bao nAm men thudng co kich thude rat 16n gap 5 — 10 lan kich thude té
bao vi khuan.

Kich thudc trung binh cta té bao nim men:

- Chiéu dai: 8 — 10 pm

- Chiéu rong: 2 — 7 pm

Kich thuéc nay ciing thay d6i, sy khong dong déu thay & cac loai khac
nhau, ¢ Ira tudi khac nhau va & diéu kién nudi cdy khac nhau. (Tran Minh Tam,

2000)

2.1.2.2. Cdu tao té bao nam men

Té bao nAm men cling nhu nhiéu loai t& bao khac duoc ciu tao chu yéu tur
cac phan co ban sau:

- Thanh té bao: Thanh t& bao nAm men duoc ciu tao tir nhidu thanh phén
khac nhau. Trong d6 dang ké nhit 1a: Glucan, manan, protein, lipid va mot sb
thanh phan nhé khac nhu kitin.

- Mang nguyén sinh chiat: Gom cac hop chit phtc tap nhu protein,
photpholipid, enzym permase.

- Nhan: Té bao nAm men c6 nhan that, nhan c6 hinh bau duc hay hinh cau.
Ciing nhu cac vi sinh vét khac nhan nAm men c6 chtra protein va acid nucleic.

Nhitng thanh phan khac nhu: Khong bao, volutin, ty lap thé, riboxom.

2.1.2.3. Cdc hinh thire hé hdp ciia ndm men
O nam men hé hép 1a qua trinh kh4 phirc tap, né xay ra theo 2 chiéu huéng
khac nhau. Vi thé, nguoi ta phan bd ra thanh 2 loai ho hap: Hiéu khi va yém khi.
Diém gidng va khac nhau cua 2 dang ho hip trén:

- Gibéng nhau:



+ Ca 2 déu sinh ra ning luong, ning luong nay dung dé cung cap cho co
thé séng hoat dong va mot phan thai ra bén ngoai.

+ San pham trung gian ban dau déu gidng nhau, nghia 13 tao ra acid
pyruvic.

+ Qua trinh chuyén hoa ctia 2 kiéu ho hap déu c6 su tham gia ciia nhiing
hé ezim oxy héa gan gidng nhau.

- Khéac nhau:

+ Ho6 hap yém khi 1a dang ho hap khong co su tham gia cta oxy, vi thé
chat tach & day khong phai 13 oxy, con ho hap hiéu khi thi nguoc lai.

+ San pham cua qua trinh ho hap hiéu khi 1a CO, va H,O, con san pham
ctia qué trinh hé hap yém khi 1a C,HsOH va CO,. ( Tran Thi Thuy Trang, 2003)

2.1.2.4. Thanh phédn héa hoc va dinh dwéng ciia ndm men

Thanh phan héa hoc va dinh dudng ciia nAm men phu thudc vao chung
giong, mdi truong, trang thai sinh 1y cling nhu diéu kién nudi ciy. Men ép chua
75% nude va 25% chat kho. Cac chat kho ctia nAm men bao gém céc thanh phan
sau:

Protid 30 - 50%, trung binh 40%

Gluxid 24 - 40%, trung binh 30%

Chét béo 2 - 5%, trung binh 4%

Chat khoang 5 - 11%, trung binh 9%

- Protid chira trong nim men ruou thudng c6 du cac acid amin khong thay
thé dugc. V& gia tri dinh dudng thi protid nAm men twong dwong protid dong vat
nhung gi tri hon protid thuc vét. O nhiét do cao va binh thudng, dudi tac dung cia
protease c6 san trong ndm men, protid s& bién thanh pepton, peptit va acid amin.

- Gluxit cua ndm men chi yéu 1a glucogen (CsH,00s),, ddy 1a chat du triv
ctia t& bao, theo thanh phan ciu tao thi glucogen gidong nhu amylopectin nhung
khac 1a khéi luong phan tir 16n hon. Ham luong cta né trong té bao men tuy thudc
trude hét vao moi trudong dinh dudng.

Trong moi truong du duong lugng glucogen ting dang ké. Trong giai doan

dau cua 1én men nong do duong con cao, nén nam men chira nhiéu glucogen. Khi



luong duong giam, ndm men s& st dung glucogen dé duy tri su song. Dudi tac
dung cua a-amylase glucogen s& bién thanh maltose va dextrin.

- Chét béo 1a thire dn dy trir cia nAm men va chta chil yéu trong nguyén
sinh chat.Trong nim men con chtra cac chat twong tu chat béo nhu loxitin va
sterin. Trong sb d6 quan trong hon ca 13 ugosterin, chat nay dé bién thanh vitamin
D dudi tac dung cua anh sang mit troi va con goi 1a tién vitamin D.

- Chat khoang tuy véi s6 lugng it nhung dong vai tro vo cling quan trong
trong hoat dong cua té bao men, dic biét 1a photpho. Photpho thudng ¢ dang lién
két hitu co va c6 trong thanh phan cua photphatit, nucleoproteit ciing nhu acid
nucleic. Trong té bao nam men con chira cac ion kali, canxi, magie, sat, luu huynh
va acid silicic. Luu huynh c6 trong thanh phéan protid ¢ dang —SH hodc — S — S-.
Luu huynh va sit déu tham gia phan tng oxy hoa khtr. Sit cing vé6i cac chat vo co
khac nhu Zn, Mn, Cu, Mg... 1 nhiing chat khong thé thiéu ddi v6i nhidu enzym
oxy hoda (oxydase, katalase peroxydase). Magie cling nhu Iuu huynh va photpho
con co tac dung Iam hoat héa photphotase trong qua trinh 1én men. Canxi giip va
loai bo cac chat doc thai ra khi 1én men, dong thoi gitip tong hop protid, 1am ting
qua trinh oxy héa va c6 tac dung tao thanh mot sd vitamin.

DPé dam bao cho sy sdng, nAm men can cac vitamin B, c6 trong thanh phan
cua coenzym cacboxylase B, & dang este photphoric, acid nicotin cd trong
cozymase... Biotin va acid paraamino benzoic 13 nhitng chét kich thich cho sinh
truong cua nidm men. Trong t& bao nidm men c6 nhiéu loai vitamin va véi ham
luong khé 16n, nén hién nay nam men duoc xem la ngudn nguyén lidu quy trong

san xuat mot s6 vitamin. ( Nguyén Dinh Thudng, 2000)

2.1.2.5. Co ché vdn chuyén cdc chat dinh dwéng vao trong té bao nam men

Nam men hoan toan khong c6 co quan dinh dudng riéng biét, cac chat dinh
dudng ma chung st dung cha yéu duge van chuyén qua thanh té bao theo 2 con
duong co ban sau:

- Con duong thtr nhét 1 thAm thiu bi dong: Trén thanh t& bao nim men c6
nhitng 16 nho, nhimng 16 nay c6 tac dung lam cho cic chat dinh dudng van chuyén
vao trong t& bao tir moi trudong bén ngoai nhd ap suat tham thau. Nguogc lai chat

thai trong qua trinh trao ddi chat ciing dugc thai qua nhitng 15 nay.
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- Con dudng thir hai 1a hap thu thirc an mot cach chua dong: Cac thanh phan
dinh dudng khéng c6 kha ning xdm nhap vao té bao thi lap tirc c6 hé permease
hoat hoa. Permease 1a mdt protid hoat dong, chét nay s€ lién két véi chat dinh
dudng hinh thanh hop chat va hop chat nay chui qua thanh té bao vao trong, tai day

chung tach ra va permease lai ti€p tuc lam cong viéc van chuyén.

2.1.2.6. Sinh dwdng ciia té bao ndm men

Nam men tiép nhén thtrc dn bang con duong hip thu chon loc trén bé mit
clia té bao va sau d6 khuéch tan vao bén trong. Mang va 16p bao boc nguyén sinh
chat ctia té bao trong truong hop nay dong vai tro 1 16p mang ban thim ngan cach,
diéu khién cac chat dinh dudng vao té bao va thai ra méi trudng xung quanh nhimng
san pham cua hoat dong song. Dé cho té bao dé hap thy, cc chat dinh dudng phai
1a nhitg chit c6 nguyén tir lwong thip va hoa tan vao trong nudc, mot phan cic
chat dinh dudng chuyén hoa cac hop chat cao phan tir nhu: protid, glucid, lipid...
trong té bao va xay dung thanh té bio méi.

N4m men cling giéng nhu cac co thé thuc vat khac can oxy, cacbon, nito,
kali, magie.

- Oxy, hydro, cacbon

Oxy, hydro cung cép cho té bao nudc tir moi truong. Ngudn cung cap
cacbon 1a cac loai dudng khac nhau. O nhiing giai doan nhat dinh, nAm men con st
dung nguodn cacbon cta acid amin.

- Nito

Nam men khong c6 men ngoai phin giai protid, cho nén khong thé phan
cach albumin ciia méi truong thanh chét c6 kha ning hap thu va phai cung cép ¢
dang hoa tan. C6 thé 1a dang v6 co hoac hitu co. Dang hitu co thuong dugc st
dung 13 acid amin, pepton amid, ure. Dang v6 co 1a cic mubi amon khir nitrat,

sulfat.

- Cac vitamin
Sinh t6 B, (thiamin), sinh t§ B, (riboflavin), sinh t& B; (acid pentotenic),
sinh t6 Bs (P.P acid nicotic).



- Chat khoang c6 anh huéng to 16n dén hoat dong séng cia té bao ndm
men. Trude hét 12 photpho, c6 thanh phan ctia nucleoprotein polyphosphate cia
nhiéu enzym va cua san phim trung gian cua qua trinh 1én men ruou. Chung tao
thanh méi lién két c6 niang lugng hon. Luu huynh tham gia vao thanh phan cia
mét s acid amin, albumin, sinh t& va mét sd nguyén td vi lugng nhu magie, st ¢o
anh huong dén qua trinh sinh 1y, sinh hoa ctia ndAm men. Magie tham gia vao nhiéu
phan tmg trung gian clia sy 1én men. Sat tham gia vao thanh phan enzym ciia sy ho
hap va cac qua trinh khac.

Nam men chira nhiéu kali, n6 thiic day sy phét trién cia ndm men tham gia
vao su 1én men ruou, tao diéu kién hoi phuc phosphoric hoa cua acid pyruvic.

Mangan dong vai trd tuong ty magie. ( Nguyén Vin Tung, 2003)

2.1.2.7. Cdc hinh thirc sinh san cia ndm men

Nam men sinh san bang nhiéu hinh thirc khac nhau:
- Sinh san bang cach nay choi.

- Sinh san bang cach phan doi.

2.1.3.NaHSO;
Trong qua trinh 1én men c6 nhiéu vi sinh vat tap nhiém sinh ra nhiéu acid
hiru co va cac hop chit khac, do d6 viéc sir dung NaHSOs dé sat khuan truge khi

1én men 1a can thiét, véi ham luong cho phép < 450 ppm/kg. (Jim Smith,1991)

2.1.4.Acid citric, Na,COs
St dung nham muyc dich tao pH thich hop trong qué trinh 1én men.

2.1.5. Pudng thot 16t
Str dung nham dé diéu chinh d6 Brix cua dich 1én men.

Bang 2: Thanh phin héa hoc ciia dwong thot 16t

Thanh phan Ham lwong, %




Succrose 76,86

Duong khu 1,66
bam 1,04
Chat béo 0,19
Chét khoang 3,15

(Hoang Xuan Phuong, 2004 )
2.2. Khai quat vé qua trinh 1én men ruou
Lén men 13 qua trinh trao ddi chat dudi tac dung ctia enzym tuong (mg goi
1a chét xtc tac sinh hoc. Tuy theo san pham tich tu sau qu4 trinh 1én men ma ngudi
ta chia lam nhiéu kiéu 1én men khac nhau. Tuy nhién, c6 hai hinh thirc 1én men
chinh: Lén men yém khi va 1én men hiéu khi.
Lén men ruou la qua trinh 1én men yém khi v6i su c6 mit ciia nAm men,

ching s& chuyén hoa dudng 1én men thanh ethanol va CO,.

2.3.Co ché ciia qua trinh 1én men

Dé 1én men ngudi ta cho vao moi trudng mot luong té bao ndm men nhét
dinh. Tuy theo phuong phap 1én men ma luong nim men cho vao khac nhau.
Thong thudng khi 1én men, lwong té bao ndm men phai dat 1én hon mét tram triéu
té bao trong mot ml dich 1én men. Do dién tich bé mit cta té bao nAm men 16n nén
kha niang hap thu cac chit dinh dudng manh. Pudng 1én men va cac chit dinh
dudng khac trong méi truong 1én men trude tién dugce hap thy trén bé mit ndm
men, sau d6 duoc khuéch tan vao bén trong té bao nAm men, rugu va CO, s& duoc
tao thanh.

Ruou etylic tao thanh khuéch tan ra méi truong bén ngoai qua mang té bao
nim men. Ruou hoa tan vo han trong nudc nén khuéch tan rat manh vao trong moi
truong. CO, ciing hoda tan vao trong mdi truong nhung sy hoa tan khong 1on. O ap
suat 800 mmHg, nhi¢t @6 25 — 30°C thu duogc khoang 0,837- 0,856 lit CO,/lit nudec.
Vi thé CO, sinh ra trong qua trinh 1én men s& khuéch tan vao madi truong va nhanh
chong dat dugc trang thai bao hoa. Khi bao hoa CO, bam xung quanh té bio ndm
men hinh thanh nhiing bot khi. Té bao nAm men thuong dinh lién véi nhau, bot khi
sinh ra ngay cang nhiéu va 16n dan 1én hinh thanh tai 16n, d&én lic nao d6 co sy

chénh I¢ch gitra khoi lugng riéng cua moi trudng va t€ bao nam men s€ noi trén bé



mat. Khi dén bé mit, do co sy thay doi dot ngot sirc cang bé mit nén ching bi v
ra lam cho khi CO, phéng thich ra ngoai. Luc nay do khdi luong cia té bao nim
men du 1on trd lai nén ching s€ bi chim Xuéng. Qua trinh dién ra lién tuc nén té
bao nam men chuyén tir trang thai tinh sang trang thai chuyén dong, lam gia ting
kha nang su tiép xtic giita cac té bao nam men va mdi truong diéu nay lam cho qua
trinh trao d6i chat dién ra nhanh hon, manh mé& hon, khi d6 s& lam gia ting qué
trinh 1én men.

Khi CO, trc ché qua trinh 1én men, nhung trong qua trinh thoat khi CO,
lam tdng kha nang 1én men cua nam men. Kich thudc, vat liéu ché tao cua thiét bi
1én men, cac chat hoa tan mang dién tich cac vat lo ltrng khéc hién dién trong dich
lén men khi 1én men déu anh hudng dén qua trinh thoat khi CO, nén ciing anh

huong dén qua trinh Ién men.

2.4. Pong hoc ciia qua trinh 1én men

Téc d6 cua qué trinh 1én men c6 thé quan sat duoc bang cach theo ddi sy
thay ddi ctia ham luong dudng trong dich 1én men, quan sat bang cach theo ddi su
thay ddi ham luong ruou va CO, tao thanh cling nhu su thay ddi tri s6 cua néng do
dich 1én men.

Qua trinh 1én men chia lam 3 tho1 ky chinh:

+ Thoi ky dau: Khoang 60 gid ké tir khi cho nAm men tiép xuc véi dich 1én
men. Sy lén men xay ra rat cham, duodng 1én men khong dang ké.

+ Thoi ky 2: Pay la thoi ky 1én men chinh. Chiém khoang 60 — 120 gio
sau thoi ky ddu. Su phat trién ciia nAm men va su 1én men sau mdi gid ting nhanh
dang ké va dat dén trj s cuc dai.

+ Thoi ky cudi: Day la giai doan 1én men phu xay ra rat cham dong thoi la
thoi ky 6n dinh tao mui cho san pham. Tuy theo phuwong phap 1én men, loai san
pham ma thoi gian 1én men phu kéo dai khac nhau khong quan st dugc.

Thoi ky 1én men chinh 1a thoi ky bién doi sau sic cac thanh phan trong
dich 1én men. Ching anh huéng dén két qua cua qué trinh 1én men. Trong giai
doan nay, trong diéu kién binh thudng, sau mdi gid nong do duong trong dich 1én

men giam di khoang 1 d6 (Brix) tiiy loai san pham, day chuyén san xuat.
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2.5. San pham phu va sian phiam trung gian ciia qua trinh 1én men ruwou
2.5.1. Su tao thanh acid

Trong qua trinh Ién men rugu ludn tao cac acid hiru co bao gém: Acetic,
lactic, citric, pyrovic va succinic nhung nhiéu hon cé 13 acetic va lactic.

* Acid acetic c6 thé dugc tao thanh tir phan Gng oxy héa khir giita hai
aldehyt acetic - mQt phan tir bi oxy hoéa, phan tir thir hai s€ bi khu:

CH;CHO + CH3CHO + H,O = CH;COOH + C,HsOH

* Acid lactic dugc tao boi pyrovat dehydronase theo phan tng:

CH;CO COOH + NADH, = CH;CHOHCOOH + NAD

* Acid citric theo Lapphon duogc tao tir aldehyt acetic phan ing nay duoc
biéu dién tong quat nhu sau:

9CH;0H + 4H,0 = (CH,COOH), (OH),COOH + 6C,HsOH.

* Acid succinic dugc tao thanh c6 thé theo hai con dudng: dehydro va
trung hop hai phan tur acid acetic vdi mot aldehyt acetic:

2CH;-COOH + CH;CHO —» COOHCH,COOH + C,HsOH.

2.5.2. Sy tao thanh alcol cao phan tur

Mot trong nhitng san pham phu quan trong dugc tao thanh trong qua trinh
1én men ruou 13 cac rugu c6 sd nguyén tir carbon 16n hon hai (goi chung 14 alcol
cao phan tir). Cac alcol nay tuy it nhung 13n vao con etylic s& gdy anh hudng xau
t6i chat lugng san pham. D6 1a cac alcol propylic, izoamylic, amylic... ham lugng
ctia chung chi vao khoang 0.4 - 0,5% so véi con etylic nhung gy cho san pham
mui hoi khé chiju. Cac alcol ndy c6 tén chung 13 dau fusel va chi c6 mui hoi kho
chiu nén goi 1a dau khét.

2.5.3. Su tao thanh ester

Song song vai viée tao ra acid va alcol, dudi tac dung clia enzym esterase
clia nAm men, cac acid va alcol s& tac dung 1an nhau dé tao ra nhiing este twong
mg. C6 thé viét duéi dang tong quat sau:

R,CH,OH + R,COOH —» R,COO-CH;R,+ H,O

Vi du: khi alcol etylic két hop véi acid acetic 12 s& nhin duoc este etylic
hay acetat etyl:

C,HsOH + CH;COOH — CH,COOC,H;s+ H,O

Sy tao thanh este s& d& dang hon khi cac ciu tir tham gia phan tng 13 cac
aldehyt:
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R,CHO + R,CHO —p R;,COOCH:R,

Khi d6 tat ca bién ddi cua aldehyt s€ dugc thuc hién ma khong can tiéu tén
nang lugng.

Céc aldehyt ciing c6 thé ngung tu voi nhau dé tao ra chit méi, vira chira
nhom - CHO vtra chita nhém - OH.

CH;CHO + CH3CHO = CH;CHOHCH,CHO

Khi tac dung véi alcol etylic, aldhyt acetic s& bién thanh dietylacetat:

CH;CHO + 2C,HsOH ——3p CH;CH (OC,Hs), + H,O

Dua vao cac két qua thu duogc trong phong thi nghiém ciing nhu trén thuc
té san xuat, nguoi ta nhan thay rang, luong san pham phuy va san pham trung gian
tao thanh trong cac qué trinh 1én men, phy thudc vao rat nhiéu yéu td, ching thay
ddi theo nhiét do, pH, mtrc do suc khi cling nhu chung giéng nim men va ca nguén
nguyén liéu. (Nguyén Dinh Thudng, 2000)

2.6. Cac vi khuan c6 hai cho nam men

Dich 1én men khong chi 1a mdt méi truong dinh dudng tot cho nAm men
ma con cho cac vi sinh vat khac. Trong nudc, trong khong khi ciing nhu cic ngudn
nguyén lidu tham gia vao thanh phan méi truong ludn chira mot luong vi sinh vat
6 hai cho 1én men rugu. Cac vi sinh vat néu 1an vao dung dich duong, chung s¢
bién duong thanh cac san pham khéac va do d6 1am giam hiéu suat 1én men ruou.

Trong diéu kién 1én men ruou, thuong gap nhét cac loai vi sinh vat sau
day:

2.6.1. Vi khuén lactic

Day 1a loai vi khuan yém khi, chung gém c6 2 loai: Lactic dién hinh va
lactic khong dién hinh.

Lactic dién hinh s& bién dudng thanh san pham duy nhét 13 acid lactic

CeH1,0¢ ———p2CH;CHOHCOOH + 18 kcal

Vi khuan lactic khong dién hinh s& st dung duong va tao ra acid lactic,
ngodi ra con tao ra mot luong dang ké cac chit khac nhu: Alcol, acid acetic,
cacbonic, diacetyl va aceton. Cac san phém duoc tao ra phu thudc rat nhiéu vao
nhiét dg, d6 pH, muic do yém khi... Vi vay cac san phém tao thanh khong on dinh.

Lactic dién hinh c6 nhiét d6 t6i uu trong khoang 49 - 51°C, con lactic
khong dién hinh c6 nhiét d6 tdi vu trong khoang 37 - 38°C.

2.6.2. Vi khuén acetic

Vi khuén axetic 13 loai vi khudn hao khi ciing khong tao thanh bao tir, co
nhiét d6 t6i uu trong khoang 20 -35°C, tdi da 42°C chung phat trién tt trong moi
truong co alcol thap, oxy héa alcol thanh acid acetic
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C,HsOH + O, ——p CH;COOH + H,0O + 116 kcal.

Trong moéi trudng khong c6 alcol, vi khuan acetic s& oxy hoa dudng thanh
acid gluconic.

Céc vi khuan acetic khong chi oxy hoa alcol acetylic ma con oxy héa cac
alcol khac. Vi du nhu duéi tac dung ctia oxy hoa cua vi khuan acetic, alcol butylic
s& bién thanh acid butyric:

CH;CH,-CH,OH —p CH;CH,-CH,COOH

va alcol propylic s& bién thanh acid propylic:

CH;CH,CH,OH —p CH;CH,COOH

Vi khuén lactic thuong phat trién trén bé mat dich 1én men dé lau ngay,
trong diéu kién 1én men ruou ching it ¢ kha ning phat trién vi vi khudn nay rat
hicu khi.

2.6.3. Vi khuan butylic va cac vi sinh vat khac

Néu ldy dich qua chua 1én men dem cay trén hop dia petri trong moi
truong thich hop sé phat trién nhiéu vi khuan c6 kha ning tao bao tir. Chung gém
vi khuan butylic, aceton butylic, subtilis... nhung diéu kién 1én men ruou, tit ca
cac vi khuan nay khong phat trién vi pH tbi thich ctia chung déu nam trong moi
truong trung tinh hodc kiém yéu. Vi vy, nhiém khuan chu yéu trong 1én men rugu
chu yéu 1a vi khuan lactic. ( Nguy&n Dinh Thudéng, 2000)

2.7. Cac yéu t6 anh hwéng dén qua trinh 1én men

2.7.1. Anh huéng cta nhiét 6

Nhiét d§ c6 anh huong rd rét dén hoat dong séng clia nAm men, cu thé 1a
nam men Saccharomyces Cerevisiae trong qua trinh 1én men rugu. NAm men phat
trién t6t nhat & nhiét ¢ 30 — 33°C, nhiét d¢ t6i da 38°C, t6i thiéu la 5°C. NAm men
dugc nudi cdy & nhiét @6 thap hon nhiét do ti wu, thuong & 17 — 22°C ¢6 hoat luc
1én men rat 16n. Doi voi qué trinh 1én men thi nam men s& chiu duoc nhiét d6 kha
rong tir 1 —45°C, néu nhiét d6 qua 50°C thi nAm men sé& chét.

2.7.2. Anh huéng cua acid (pH)

N4m men c6 thé phét trién trong moi truong pH tir 2 - 8 nhung thich hop
nhit 14 4 - 4,5. Vi khuan bat dau phat trién ¢ pH = 4,2 va cao hon, khi thdp hon
mirc ndy chi c6 ndm men c6 thé phat trién dugc. Vi vy trong qué trinh 1én men
ruou nén thuc hién pH 3,8 - 4,0. Tuy nhién c6 nhiing loai vi khuan do quen dan
(thuan hoa) v6i do pH thap nén ngoai viéc Gmg dung diéu chinh pH thich hop con
phai két hop sir dung cac chat sat tring. Khi pH = 8 thi nAm men phat trién rat
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kém, nguoc lai vi khuan phét trién rat manh. O pH = 3,8 nam men phat trién manh
thi hau nhu vi khuén chwa phat trién.

Dé tao pH thich hop trong méi trudng nudi cdy nam men (ké ca 1én men)
ngudi ta cd thé bod sung vao méi truong 1én men bt ctr mot loai acid ndo, mién 1a
anion ctia acid khong gy anh hudng manh mé dén trung tdm hoat dong cua nim
men.

2.7.3. Anh huéng ctia ndng do ruou

Qua trinh nudi ciy nam men chil yéu 13 tao méi trudng thich hop cho nim
men phat trién sinh khdi, dat s6 luong theo yéu cau. Song ndm men ciing thuc hién
mot qua trinh 1én men rugu dang ké (con phu thudc vao khong khi).

Thudng trong dich nAm men ¢6 khoang 4 - 6% rugu. Nong d6 rugu sinh ra
c6 anh hudng dén toc d6 va kha nang phét trién ciia ndm men. Piéu nay con phu
thudc vao thoi gian, moi truong nudi cay, sé lugng té bao nAm men va nguyén liéu
chuén bj méi trudong nudi cdy. Ciing mot méi trudng nudi cdy, sb lugng té bao nAm
men cho vao bang nhau, diéu kién nudi cay gidng nhau thi nong d6 ruou ban dau 1%
¢6 anh huong dén téc do va kha ning phat trién cia nAm men, tir 4 - 6% c6 anh hudong

xau.

2.7.4. Anh huéng cua s6 lugng té bio ndm men

S6 lugng té bao ndm men cho vao dich 1én men anh huong rat 16n dén qua
trinh 1én men. Néu s6 luong té bao ndm men cho vao thich hop thi qué trinh 1én men
dién ra tot va hiéu suat thu hdi cao, chit luong san pham ciing tot hon. Néu lugng té
bao ndm men cho vao qua it thi tdc d6 1én men cham, sinh khoi té bao nAm men qua
nhiéu thi méi trudong dich 1én men khong du cho nAm men phat trién, t& bio nAm men
s& chét dan, san pham sinh ra mui la, vi la dong thoi phi di mot luong dang ké men
khong co ich.

2.7.5.Anh hudng ciia viéc thong khi va dao tron

Oxy la thanh phan khong thé thiéu dugc & giai doan phat trién sinh khéi. Tuy
nhién n6 lai 1a nguyén nhan giy hu héng cho ruou trong cac giai doan ché bién con
lai.

Mic di qua trinh 1én men ruou 13 mot qua trinh 1én men yém khi, nhung khi
1én men nhét thiét trong giai doan dau phai cho dich 1én men tiép xtic vi oxy khong
khi dé cho ndm men sinh truéng va phét trién (ting s6 lugng). Tuy nhién oxy chi cé it
trong giai doan dau, khi sb lwong té bao ndm men ting dén muc do thich hop thi phai
ngan can dich 1én men tiép xic véi oxy khong khi dé ndm men c6 thé chuyén hoa
dudng co trong moi treong thanh san phdm rugu.
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2.8.Qui trinh lén men rugu ngot va rwgu co tham khio

Dich hoa

v

Thu hoach

v

Lén men

v

Loc

v

Chiét chai

Dich hoa ( tiéng Anh goi 14 sap) dugc thu hoach bang cach cat cach dau hoa
tir 10 — 15 cm dé cho dich chay xudng, va ding binh nhya dé hung dich, dich hoa
duoc thu hoach mdi ngay.

O qui trinh nay vi sinh vat 1én men chii yéu 13: Saccharomyces cerevisiae,
Schizosaccharomyces — pombe,  Lactobacillus  plantarum va  Lactobacillus
mesenteroides, san pham tao thanh c6 pH = 4 va do con tir 4,5 — 5,2. Tuy nhién cac
san phdm nay thudng duoc ban ngay sau khi san xuét vi thoi gian st dung rat ngan.
Ngoai ra quy trinh ndy con duoc ap dung dé san xuat mot sd san pham nhu: Pulque,
ulanzi ( bamboo wine), basi ( sugar cane wine), muratina. ( Internet, 2005)
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Chuwong 3 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
3.1. Phwong tién va phwong phap nghién ciru
3.1.1. Pia diém nghién ctru
Thi nghiém duoc tién hanh tai phong thi nghiém Bo Mon Cong Ngh¢ Thuc
Pham, Khoa Nong Nghiép — Tai Nguyén Thién Nhién, Trudng Dai Hoc An Giang.

3.1.2.Thoi gian thyc hién
Dé tai dugc thuc hién trong thoi gian 3 thang, tir thang 02 nam 2005 dén
thang 5 nam 2005.

3.1.3.Thiét bi va dung cu
Céc thiét bi thi nghi¢m bao gém:
- Chiét quang ké ( Hiéu ATAGO, 0-32 °Brix, Made in Japan)
- Méy do pH véi do chinh xac 0,01
- Can dién tur vo1 do chinh xéac 0,0001¢g
- C4c binh Ién men
- Dung cy chung cat con
- Con ké

- Cac dung cu can thiét trong phong thi nghiém.

3.1.4.Hoa chét st dung
- Ho4 chét phan tich duong
+ HCl 44, IN
+ NaOH 30%, 1N, 0,1N
+ Phenoltalein
+ Dung dich chi acetat 30%
+ Na,SO, bao hoa
+ Dung dich Feling A: CuSO, tinh thé (69,28g) + nudc cat (vira du 1 lit)

+ Dung dich Feling B: Kalinatritactrat (34,6g) + NaOH (100g) + Nudc cét
(viradu 1 lit)
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+ Dung dich sat (IT) sunfat: Fe;(SO4)s; (50g) + H,S0.44 (200g) + nudc cat
(vira du 1 lit)

- Ho4 chat xac dinh ham luong aldehyt

+ Dung dich A: K,HPO, (3,35 g) + KH,PO, (15g) + nudc cat
(vira du 1 lit)

+ Dung dich B: Na,SO; (18g) + H,SO4 IN (150 ml ) + nuéde cat (vura
dua 1 lit)

+ Dung dich C: Acid Boric (17,5g) + NaOH IN (800 ml) + nudc cit
(vtra du 2 lit)

+ Dung dich Iot 0,1N, 0,01N

+ HO tinh bot 1%

- Nguyén liéu : Nudc thét 16t, duong thét 16t, nAm men.

3.2.Phwong phap thi nghiém
3.2.1. Phan tich thanh phan nguyén liéu
3.2.1.1. Muc dich
Phén tich thanh phan nguyén liéu 13 co s& dé xay dung phuong phap thuc

hién céc thi nghiém tiép theo sau.

3.2.1.2. Phuong phap thuc hién

Nudc thot 16t duge mua vao budi sang & Tri Tén, ngay tai noi thu hoach
va van chuyén dén phong thi nghiém, sau d6 dem di loc rdi tién hanh phan tich.

Thi nghiém duogc tién hanh 2 1an 1ap lai va két qua duogc tinh theo gia tri

trung binh.

3.2.1.3. Cac chi tiéu phan tich
- Ham luong duong tong sd
- Ham luong acid toan phan
- pH
- B0 Brix
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Céc chi tiéu dugc phan tich theo cac phuong phap ¢ phan phu chuong.

3.2.2. Khdo sat sy anh hudng cua pH, dé Brix va ti I¢ nam men bo sung dén qua
trinh 1én men.

3.2.2.1. Muc dich
Thi nghiém duoc tién hanh ¢ céac gia tri pH, d6 Brix khac nhau, qua d6
chon ra thong s6 t6i uu cho ndm men phat trién cling nhuw ham luong con sinh ra la

cao nhat.

3.2.2.2. B6 tri thi nghiém

Thi nghiém duogc b tri ngdu nhién theo thé thic thira s6 3 nhan t6, 2 lan

lap lai .
Nhan t6 A: Su thay d6i pH 6 3 mirc do:
Al:pH=4)5
A2:pH=5,5
A3:pH=16,5

Nhén t6 B: Sy thay doi d6 Brix ¢ 3 muc do:

B1: Brix =18 %

B2: Brix =20 %

B3: Brix =22 %

Nhan t6 C: Ham luong ndm men bd sung vao & 3 ti 1é:
C1: Nam men = 0%

C2: Nim men = 0,1%

C3: Ndm men = 0,2%

18



So dd b tri thi nghiém

Nude thdt 16t

v

Thanh trung ( NaHSO; 140 mg /1)

v

Loc

v

Phdi ché

| | |
Al A2 A3

Bl B2 B3

Cl C2 C3

Lén men

!

Lam trong

!

bicu vi

!
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Chiét chai

!

Thanh trung

!

Lao hoa

!

San pham

Hinh 1: So' d6 b tri thi nghiém khéo sat sy anh hwéng cia pH, dd Brix va ti

1€ nam men b6 sung dén qua trinh Ién men

3.2.2.3. Phuong phap thuc hién
Nudc thdt 16t duge mua vao budi sang & Tri Ton tai noi thu hoach, sau do
dugc thanh tring bang hoa chat NaHSO; v6i ham lugng 140 mg/l va van chuyén
dén noi nghién ctru, sau d6 nudc thét 16t duoc loc sach céac tap chét ¢ trong nudc
thot 16t bang vai loc, roi phéi ché bang cach sir dung acid citric hodc Na,CO; dé
diéu chinh pH cua dich ban dau ¢ cac gia tri khac nhau, b sung dudng thot 16t dé
dung dich dat d6 Brix theo yéu cau thi nghiém. Pong thoi bd sung ndm men voi
cac ham luong khac nhau vao dich ban dau va khudy déu dé nim men phan tan déu
trong dich 1én men, day nép lai va dé 1én men & nhiét do thuong.
Trong thdi gian 1én men tién hanh do dac cac théng sé nhu: Do con, do

Brix dén khi qua trinh 1én men két thiic.

3.2.2.4.Yéu t6 khao sdt

- Ham luong cdn sinh ra: Sau 2 ngay ghi nhan két qua 1 lan.

- Su thay d6 Brix: Sau 2 ngay ghi nhan két qua 1 lan.

Tir két qua thu dugce tir d6 chon ra thong sb tdi wu dé nghién ctru thi
nghiém tiép theo.

Céc chi tiéu duoc phan tich theo cac phuong phap & phan phu chuong .
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3.2.3.Thi nghiém vé diéu vi san pham
3.2.3.1.Muc dich
Tim ra ham luong duong thich hop bd sung véo dich d 1én men dé tao ra

sdn pham c6 gia tri cdm quan cao v€ mui Vvi.

3.2.3.2.B6 tri thi nghiém.
Thi nghiém duogc b tri ngﬁu nhién 1 nhan t6, v4i 2 1an lap lai.

Nhén t6 D: Ham lugng dudng kem bo sung (dudi dang dich sird).

D1 =0%
D2=1%
D3 =2%
D4=3%

So dd bb tri thi nghiém

Nudce thdt 16t

v

Thanh trung

v

Loc

v

Phdi ché

v

Lén men

<_

Lam trong

<_

Piéu vi

Chiét chai

v
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Thanh trung

v

L3o hoa

v

San pham
Hinh 2: So @6 b6 tri thi nghiém diéu vi

3.2.3.3.Phuong phap thuc hién

Nudc thdt 16t sau khi 1én men, tién hanh lam trong bé'tng cach loc, sau do
tién hanh diéu vi bang duong kem (dudi dang dich sird) bo sung vao véi cac ham
luong khac nhau, tiép theo dé tién hanh rét chai va thanh tring & 70°C trong thoi

gian 15 phit. Dé san pham 6n dinh 3 ngay rdi tién hanh danh gia cam quan.

3.2.3.4. Ghi nhdn két qua
Ham luong duong thich hop nhéit cho san pham c6 mui vi duoc ua
chudng nhét. Két qua duoc ghi nhan qua bang nhin xét danh gia cam quan.

Bang 3: Bang danh gia cam quan san pham nwéc
thot 10t 1én men

Chi tiéu Mikc dd yéu ciu Diém
Thich cuc do 5
. Thich vira phai 4
Mui

Vi Khong thich, khong chan 3

i
' Chan vira phai 2
Chan cuc do 1
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Chwong 4KET QUA VA THAO LUAN
4.1.Phén tich thanh phin nguyén li¢u nuéc thot 16t
Thanh phan cta nudc thét 16t dugc trinh bay ¢ bang 4:

Bang 4:Thanh phéan nguyén liéu

Chi tiéu Két qua Ghi chi
pH 5,25
Do Brix (%) 14
Acid toan phan (%) 0,126 Tinh dya vao acid acetic
Ham luong dudng tong s (%) 12,6

4.2.Anh hwéng cia pH, dd Brix va ti 1é nAm men b6 sung vio dén qua trinh
Ién men

Anh huong ctia @6 Brix ban dau dén dd con sinh ra thé hién & bang sau:

Bang 5:Anh hwéng ciia d9 Brix ban diu dén ham lwong con sinh ra

Po con, ml con / 100ml dung dich

Brix, %
Ngay 0 Ngay 2 Ngay 4 Ngay 6
18 0 6,639° 7,389° 7,556"
20 0 6,944* 7,694 7,917°
22 0 8,361° 9,194° 9,444°

Céc s6 liéu thong ké chi co ¥ nghia theo cot, cac nghiém thirc co ghi chi
gidng nhau thé hién su khac biét khong c6 ¥ nghia vé mit thong ké & mirc ¥ nghia

5%.
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-
o

/f —0— Brix=18%
—0— Brix=20%
//;// —A— Brix=22%

Pd cén (Ml cdn/100ml dung ¢

O =2 N W b O O N 00 ©
NN
N

0 2 4 6

Thoi gian Ién men (ngay)

Hinh 3: D6 thi biéu dién d con ting theo thoi gian 1én men ¢ cac nghiém
thire ¢6 d¢ Brix ban dau khac nhau

Tir két qua thong ké & bang 5 va hinh 3 cho thay img véi do Brix ban dau
cao thi ham lugng coOn sinh ra cao. Cu thé & do Brix ban dau 13 18% thi ham lugng
con sinh ra 1a thap nhat, con ¢ d6 Brix ban dau 1a 20% tuy ham luong cdn sinh ra
cao hon so v6i & d6 Brix ban dau 18% nhung su khac biét & day khong c6 ¥ nghia
vé mit thong ké, con d6i véi ¢ do Brix 1a 22% thi ham lugng con sinh ra 13 cao
nhat, viéc nay chimg to & do Brix ban ddu 22% thi thich hop hon cho qua trinh 1én
men, diéu nay ciing twong doi hop 1y, béi vi dua vao bang 6 va hinh 4 thi & d Brix
ban dau 13 18% va 22% thi sau 2 ngdy 1én men, ciing nhu sau giai doan phat trién
sinh khéi thi ham luong dudng con lai rat thap do té bao ndm men sir dung duong
dé phat trién sinh khéi nén dén khi chuyén sang giai doan 1én men chinh thi ham
luong dudng khong con du dé cho ndm men hoat dong, nén téc d6 1én men giam
va ham luong con sinh ra thip. Nguoc lai & d6 Brix ban dau 13 22% thi sau giai
doan phat trién sinh khoi, ham lugng duong con lai tuong ddi cao so vé6i & d6 Brix
13 18% va 20%, nén dén giai doan 1én men chinh thi qua trinh 1én men van tiép tuc
dién ra manh, két qua la ham lugng coOn sinh ra cao hon so véi d6 Brix ban dau 1a
18% va 20% va sy khac biét ndy c6 y nghia vé mit théng ké & mirc y nghia 95%.

Do d6 ching t6i quyét dinh chon do Brix ban dau cho dich 1én men 1a 22%.
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Song song v&i su bién d6i ham luong con sinh ra 1a su bién d6i d6 Brix
theo thot gian 1én men va dugc thé hién ¢ bang sau:
Bang 6:Sw bién ddi do Brix theo thoi gian 1én men ¢ cac nghiém thic
c6 d¢ Brix ban dau khac nhau

Brix. % Do Brix, %
> 70 Ngay 0 Ngay 2 Ngay 4 Ngay 6
18 18 9,211° 8,589° 8,478"
20 20 10,222° 9,689° 9,159
22 22 12,322° 11,633° 11,478°

Cac s6 liéu théng ké chi c6 y nghia theo cot, cac nghiém thirc c¢6 ghi chir
giong nhau thé hién sy khac biét khong c6 ¥ nghia vé mit thong ké ¢ mic do y
nghia 5%

—0— Brix=18%
12 1 —0— Brix=20%
5. —A— Brix=22%

Thoi gian 1én men (ngay)

Hinh 4: Do thi biéu dién sy thay ddi do Brix theo thoi gian 1én men

Ngoai do Brix ra thi ti I¢ ndm men cling &nh hudng dén qua trinh 1én men,

cling nhu 1a do con sinh ra va sy anh hudng nay dugc thé hién ¢ bang sau:
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Bang 7:Anh huéng ciia cac ti 1¢ nAm men bo sung vao dén ham lwong
con sinh ra theo thoi gian

NAm men, P§ con, ml con/ 100ml dung dich
% Ngay 0 Ngay 2 Ngay 4 Ngay 6
0 0 6,694° 7,417° 7,583
0,1 0 7,25° 7,917° 8,25°
0,2 0 8,00° 8,917° 9,028°

Cac sb liéu théng ké chi c6 ¥ nghia theo cOt, cac nghiém thirc ¢6 ghi chr
gidng nhau thé hién su khac biét khong c6 ¥ nghia vé mit thong ké & mirc ¥ nghia
5%.

T 10

c%» : ,\/LAﬁ 4

2 ° E/Dﬁ

E 7 ——

‘8 6 //P —0—N4am men=0%
E 5 //;// —1— N4m men=0,1%
o 4 / —A—N4&m men=0,2%
Eof

s 2 f

'O 1 /

<O

m 0 T T 1

4
0 2 4 6

Thoi gian Ién men (ngay)

Hinh 5: D6 thi biéu dién sw bién ddi dd con theo thoi gian 1én men & cac ti
1¢ nam men khac nhau
Dua vao bang 7 va hinh 5 cho thay khi ting ham lugng nam men b6 sung

vao dich 1én men thi ham lugng con sinh ra ciing ting. Cy thé 1a khi khong bo sung
nam men (0%) thi ham luong con sinh ra 13 thip nhat, con d6i véi ty 16 ndm men
0,2% thi ham lwong con sinh ra 14 cao nhat. Piéu nay dé hiéu béi vi dua vao bang
8 va hinh 6 cho théy & ti 16 nAm men 0,2%, ham luong té bao nAm men cao, sinh
khdi té bao ting nhanh, qua trinh 1én men dién ra manh lam cho d6 Brix cling giam
nhanh sau 4 ngay 1én men va giam rat it & ngay thu 6, nén & ti 1¢ nAm men nay thi
qua trinh 1én men két thuc sém hon so véi ti 16 ndm men 1a 0% va 0,1%. O ti 1¢
nam men 13 0,1% va khong bd sung ( 0%) thi t& bao ndm men it, sinh khéi té bao

tang cham, ham lugng con sinh ra thap va qua trinh 1én men kéo dai nén ham
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luong con sinh ra & ngay thir 6 van con ting so véi ngay thir 4. Ciing & ti 1¢ nAm
men nay, qua trinh 1én men dé bi anh hudng cua sy tan cong bdi vi sinh vat khéc,
dic biét 1a vi khuan lactic. Do d6, trong qua trinh nghién ctru, chung t6i quyét dinh
chon ti 1&é ndm men b sung 1a 0,2% dé 1am co s& cho cac thi nghiém tiép theo.
Podng thoi véi su bién d6i ham lwong con sinh ra 13 su bién d6i d6 Brix

theo thoi gian 1én men va duogc thé hién ¢ bang sau:

Bang 8:Sw bién ddi d9 Brix ¢ cac ti 1é nAm men khac nhau theo thoi

gian
NAm men , Do Brix, %
% Ngay 2 Ngay 4 Ngay 6
0 11,044* 10,500° 10,367*
0,1 10,578° 10,089° 9,956°
0,2 10,133°¢ 9,322¢ 9,222¢

Céc s6 liéu théng ké chi co y nghia theo cot, cac nghiém thirc c¢6 ghi chir
gidng nhau thé hién sy khac biét khong cé ¥ nghia vé thong ké & muc do ¥ nghia

5%

11,4

11 A
10,6 - \o —0— Nam men=0%
‘ —————0
10,2 - —0— Nam men=0,1%

9,8 i
[P —— Nam men=0,2%
9.4 -

O

2 4 6

Thoi gian 1én men ( ngay)

Hinh 6: D6 thi biéu dién sy thay d6i dd Brix theo thoi gian 1én men & céc ti
1€ nam men khac nhau
pH cua dich ban dau cling 1a mgt trong nhitng yéu t6 quan trong anh

huéng dén qua trinh 1én men, ciing nhu ham lwong con sinh ra, va sy anh huéng
nay dugc thé hién & bang sau:
Bang 9:Anh huéng ciia pH ban diu dén ham lwong con sinh ra theo

thoi gian
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Po con, ml con / 100ml dung dich

PH Ngay 0 Ngay 2 Ngay 4 Ngay 6
4,5 0 7,556° 8,778 8,917°
5,5 0 7,222¢ 8,000° 8,222°
6,5 0 7,167° 7,500¢ 7,722¢

Céc s liéu thong ké chi co ¥ nghia theo cot, cac nghiém thirc co ghi chit
giong nhau thé hién su khac biét khong co y nghia vé mit thong ké & mirc ¥ nghia

5%.

-
o

e ° 5’2‘%—:2
3 7
E o ////_ —o—pH=4,5
S — pH=4,
,% j / —0—pH=5,5
: 3 / —A—pH=6,5
2 /
o) /
o 1
o] om/ ‘ w ‘

0 2 4 6

Thoi gian Ién men (ngay)

Hinh 7: D6 thi biéu dién sw bién d6i dd con theo thoi gian 1én men ¢ cac
pH ban dau khac nhau
Moi loai nam men chi hoat dong trong nhitng gidi han pH nhat dinh. Nam

men bét dau 1én men tir ngay thr 2 trd di, san sinh ra ruou va mot luong acid hiru
co lam cho pH méi trudng giam xubng. Két qua bang 9 va hinh 7 cho thay, khi
tang pH ciia dich ban dau thi ham lugng con sinh ra giam xuéng. O gia tri pH ban
dau 1a 4,5 thi ham lugng cOn sinh ra nhanh va dat trj sd cao nhét, con & gia tri
pH= 6,5 thi ham lugng con sinh ra 1a thép nhét, & pH = 5,5 tuy ham lugng cOn sinh
ra cao hon so voi ¢ pH = 6,5 nhung lai thép hon so v6i & pH = 4,5, va su khac biét
nay co y nghia vé mat thong ke.

Sy bién d6i do Brix theo thoi gian 1én men ¢ cac pH ban dau khac nhau
duoc thé hién & bang sau:

Bang 10:Sy thay d6i dd Brix ¢ cac pH ban dau khac nhau theo thoi
gian 1én men
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Do Brix , %

pH Ngay 2 Ngay 4 Ngay 6
45 9.367° 3,622 3.500°
5,5 11,011° 10,422" 10.266°
6,5 11,378° 10,867° 10,756°

Cac s6 liéu thong ké chi c6 y nghia theo cot, cac nghiém thirc c¢6 ghi chir
gidng nhau thé hién su khac biét khéng c6 ¥ nghia vé mit thong ké & muc ¥ nghia

5%.

11,6 -
11,2

10,4 -
: —O— pHH4,5

—— pH=5,5

96 -

9p . © —A— pH=6,5
Rc g5 \O
— 0

8,4 -

2 4 6

Thoi gian 1én men (ngay)

Hinh 8: Do thi biéu dién sy thay doi do Brix theo thoi gian 1én men & cac
pH khac nhau
Két qua ¢ bang 10 va hinh 8 cho thay ¢ gid tri pH = 5,5 va pH = 6,5 thi

nidm men phat trién sinh khoi khong tdi da, lIén men cham, ham lugng cOn sinh ra
khong cao. Mit khac, & pH = 5,5 va pH = 6,5 khi 1én men thuong bi nhiém vi sinh
vat, ddc biét 1a vi khuan lactic.

O gia tri pH = 4,5 thi thich hop hon cho sy phat trién ctia nAm men, cho
nén ¢ diéu kién pH nay, qué trinh 1én men xay ra nhanh, ham luong con sinh ra
cao. Pong thoi & gia tri pH = 4,5 han ché dugc su phat trién cua vi khuan lactic va
ndm men hoang dai. Do d6, tir két qua trén chung t6i quyét dinh chon gia tri

pH = 4,5 cho dich 1én men ban dau va dé lam co s& cho thi nghiém tiép theo.
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4.3.Diém cdm quan sin pham & thi nghiém diéu vi
Diém cam quan san pham sau khi diéu vi dugc thong ké nhu sau:

Bang 11:Diém cam quan san pham nwéc thot 10t 1én men cua cac
thanh vién

Ham lwong dwong, % Diém
0 3,05%
1 2,9°
2 4,45°
3 3,45°

Qua két qua cam quan ¢ bang 11 cho thiy san pham diéu vi & 2% ham
lwong duong kem (dudi dang dich sird) duge danh gia cam quan 1a tdt nhat c6 vi
hai hoa. Poi v6i san pham diéu vi & ham lugng duong 3% tuy c6 sb diém cam
quan cao hon khong b6 sung (0%) nhung sy khac biét nay lai khong c6 ¥ nghia vé
mat thong ké, bdi vi & ca 2 ham lugng duong nay déu cho san phdm chua c6 vi hai
hoa, do sau khi 1én men ham luong dudng con lai rat it, lai khong bd sung thém
duong nén san pham rat nhat, trong tu ¢ ham lugng duong 1% tuy c6 bd sung
duong nhung & ham lugng thap nén san phim van con nhat. Nguoc lai ¢ ham
lugng duong 3% thi ham luong duong bod sung twong ddi nhidu nén san pham hoi
ngot, tir két qua trén cho thiy ¢ ca 3 ham luong duong 3%, 1% va khong bo sung
duong déu cho san pham c6 vi khong hai hoa, gia tri cam quan thap. Do d6 chung

t6i quyét dinh chon ham luong duong 2% dé diéu vi cho san pham.

4.4.Két qua phan tich san phAm nwéc thot 16t 1én men

Két qua phan tich nudc thot 16t 1én men thanh phim nhu sau:

Bang 12:Két qua phan tich nuée thot 16t 1én men thanh pham so véi
tiéu chuin ruou udng ciia TCVN 5013 - 89

Chi tiéu Két qua Tiéu chuin
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phan tich

Do rugu (%) 10 Khéng quy dinh
Andehyt (mg acetaldehyt/ lit ruou 100°) 40 <50
Ester (mg etyl acetat / lit rugu 100°) 180 <200
Furfural Khong c6 Vét

So sanh két qua phan tich nudc thot 16t Ién men thanh phdm va bang chi
tiéu cua rugu cho thay, cac chi tiéu cua nudc thot 16t 1én men déu nam trong gidi
han cua tiéu chuan ruogu, tor dé6 cho thay san pham nudc thot 16t 1€n men 1a san

phém dat chat luong.
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Chwong 5 KET LUAN VA PE NGHI

5.1. Két luan

Sau khi tién hanh céac thi nghiém va khao sat cac yéu td anh huong dén
qua trinh 1én men nudce thét 16t ching toi rat ra duoc nhimg thong sé thich hop nhu
sau:

- Ty 18 nAm men cdy b sung vao dich thét 16t da xir 1y 1a: 0,2%

- B0 Brix ban dau cua dich 1én men can chinh dé dat 22%

- pH ban dau thich hop cho qua trinh 1én men 13 4,5

- Thoi gian két thiic qué trinh 1én men 13 6 ngay.

- San pham duoc diéu vi ¢ 2% duong kem (dudi dang dich sir6 ) dé dat
chat lugng cam quan ctia san pham.

Qui trinh d& nghj

Nudc thét 16t

v

Thanh trung ( NaHSO; 140mg/1)

v

Loc
* Brix = 22%
Phéi ché €—< pH=4,5
* Nam men = 0,2%

Lén men

M

Lam trong
Piéu vi (2% duong)

Chiét chai

v

Thanh trung ( 70°C, 15 phut)

<+« <«
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bé on dinh

v

San pham
Hinh 9: So' d6 qui trinh dé nghi
5.2. Pé nghi
Do chua c6 diéu kién nghién ctru hoan chinh san pham nudc thét 16t 1én
men chung toi dé nghi dua trén cac thong s6 tim duoc tiép tuc bd tri thi nghiém
nghién ctru thém:
- Anh huéng ctia nhiét do trong qua trinh 1én men.
- Nong d¢ chat sat khuan thich hop.

- Céc bién phap va diéu ki¢n bao quan nudc thot 16t 1én men.
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PHU CHUONG

1. HINH ANH

Hinh 10: Nguyén liéu nuéc thot 16t

Hinh 11: Nuéc thét 16t dang 1én men

pe-1



Hinh 12: Két thiic qua trinh 1én men nuéc thét 16t

Hinh 13: Sian pham nudéc thét 16t 1én men

pc-2



2. PHUONG PHAP PHAN TiCH
2.1. Phwong phap phin tich dwong tong s6 bang phwong phap Bertrand

2.1.1. Nguyén ly

Glucid tryc tiép khir oxy c6 tinh khir Cu(OH), & mdi trudng kiém manh,
1am cho no6 két tua dudi thé Cu,0 mau d6 gach, sb luong Cu,O twong tmg véi sd
lugng gluxit khir oxy.

Phuong trinh phan rng:

RCHO + 2Cu(OH), = RCOOH + Cu,0 + 2H,0

Cu,0 c6 tinh chét khir oxy, chuyén muéi sét (IIT) thanh mudi sat (IT) & moi
truong axit. Dung KMnO, dé chuin d6 FeSO, ¢ mdi truong axit. Tir sé6 ml KMnO,
0,1N ding dé chuan do FeSO,hinh thanh, tra bang tinh ham luong dudng can phan
tich.

2.1.2. Chuan bi mu

- Dung pipet hat 10 ml dung dich can phan tich cho vao binh tam giéc,
tiép tuc cho thém 50 ml nudc cit vao binh.

- Cho vao 5 ml acid HCI dam dac, dem di thuy phan.

- Trung hoa mAu bing dung dich NaOH c6 ndng do giam dan: 30%, 10%,
IN, 0,1N voi chat chi thi 1a phenolphtalein.

- Khir tap chat bang 7 ml chi acetat 70%. Sau 5 phut cho tiép tir 18- 20 ml
Na,SO, vao dé két tua luong chi acetat du.

- Loc lay phan nudc trong va ldy dich loc dé chuan do.

2.1.3. Céc bude chuan do

- Hat 20 ml hon hop Fehling ( 10 ml Fehling A + 10 ml Fehling B ) cho
vao binh tam gidc. Cho tiép 10 ml dich loc da chuén bi va 20 ml nudc cét, dat Ién
bép dién dun s6i. Pun s6i dung 2 phuat ké tir khi xuét hién bot dau tién.

- L4y binh ra va dé nghiéng cho cin déng ( Cu,0) ling xudng. Gan lay
phan nude bén trén va rira két tia Cu,O vai 1an bang nudce di dun soi. Qua trinh loc
va rira dugc tién hanh trén phéu loc chan khong.

- Sau khi gan hét nuéc cho vao binh tam giac 20 ml dung dich st (III)
sunfat dé hoa tan két taa Cu,O, thay binh hut loc cii b::ing binh méi, db dung dich
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trong binh tam giac 1én 16p cin con lai trén phéu, trang binh va phéu bang
Fe,(SO.); cho dén khi khong con vét Cu,O.

- L4y binh loc ra va chuin d6 bang dung dich KMnO, 0,1N cho dén khi
xuat hién mau hong nhat viing bén trong 15 giay.

- Tur thé tich KMnO, 0,IN di dung tra bang tinh ham lugng dudng theo

cong thtc:
G1 * 100 * HSPL

X =
G * 1000
Trong do:
G1: S6 tra bang
G : Khéi luong miu
2.2. Phwong phap xac dinh d$ con bang phwong phap chung cat

Ruou thir sau khi chung cit dugc dem dinh lugng ethanol theo phuong
phap sau:

- B6 dung dich can do vao 6éng dong.

- Tha tir tir rugu ké vao ong dong va dé yén cho ruou ké on dinh vi tri
dung yén can bang.

- Nhin giéi han tiép xuc gitra rugu ké va bé mat dung dich roi doc s6 do
trén ruou ké va doc nhiét do. Tra bang nhi¢t do va d ruou tuong ung ta s€ biét
duoc néng dd ethanol cua dung dich & diéu kién chuén (% thé tich cdn & 20°C ).
2.3. Phuwong phap xac dinh ham luwgng ester theo TCVN 378 - 36

- Hut 10 ml rwgu cho vao binh tam giac + 3 giot phenolphtalein, lac déu.

- Trung hoa bang NaOH 0,05N.

- Thém 10 ml NaOH 0,1N.

- Lap 6ng lam lanh, dit vao ndi nude dang soi, dun sdi trong 1 gio. Lay ra
lam lanh ngay.

- Thém chinh xac 10 ml dung dich H,SO, 0,1N.

- Chuan axit du bang dung dich NaOH 0,05N dén mau phét hong.

- Lam twong ty doi véi mau trang.
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Cong thirc két qua:
Ham luong ester tinh bang s6 ml metyl acetat c6 trong 1 lit ruou 100°

8,8%( V2- V1)* 1000*100
X =

V*2*C

V: Thé tich ruou dem phén tich.

V1: Thé tich NaOH 0,05N tiéu ton chuin mau tring.

V2: Thé tich NaOH 0,05N tiéu ton chuan mau thir.

8,8: S6 mg etyl acetat tng v6i 1 ml NaOH 0,1N.

1000: He¢ s tinh chuyén ra lit.

100/C: Hé s6 chuyén do rugu tir C do vé 100 do.
2.4. Phuwong phap xac dinh ham luwgng aldehyt theo TCVN 378 - 36

- Ly V thé tich rugu mau cho vao binh tam giac 500 ml + 50 ml dung
dich A + 50 ml dung dich B, dé yén trong 20 phut, thém nuéc cat du 270 ml

- Thém 10 ml NaOH dé dung dich trong binh c6 pH bang 2.

- Oxy ho4 sunfit du bang Iot 0,1N véi chi thi ho tinh bot dén mirc phot

xanh.

- Thém tir tir dung dich C dén khi pH trong binh c6 pH = 9.5.

- Chuan d sunfit thoat ra bang dung dich Tot 0,01N dén mau phdt xanh.

- Lam tuong ty doi v&i mau trang.

- Tinh két qua:

Ham luong andehyt tra bang s6 mg axetatdehyt trong 1lit rugu 100° theo
cong thuec:

22%(a — b)* N #1000*100
X =

V*C
a: Thé tich dung dich Iot 0,01N tiéu tdn khi chuan mau thur.
b: Thé tich dung dich Iot 0,01N tiéu tén khi chuin mau trz"mg.
N: Nong d6 duong luong cua dung dich Iot.
V: Thé tich rugu mau.
22: Puong luong gam cua acetaldehyt
1000: He¢ s tinh chuyén ra lit.
100/C: Hé s6 chuyén d6 ruou tir C do vé& 100 do
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2.5. Phwong phap dinh tinh furfurol

10 ml rugu chung cat + 1ml acid acetic ddm dic, lic déu, sau d6 cho tiép
10 giot anilin, d& yén khodng 20 phut, néu khong thay xuat hién mau hong thi
khong c6 sy hi¢n dién cua furfurol, néu dung dich c6 mau hSng thi c6 su hién dién
cua furfurol.
3. XU LY THONG KE

3.1. Su bién d6i ham lwong ruwou sinh ra sau 2 ngay 1én men & céc ti 1é nam

men khac nhau.

Analysis of Variance for Con ngay 2 - Type III Sums of Squares

MAIN EFFECTS

A:Nam men 15.4537 2 7.72685 15.32 0.0000
B:pH 1.59259 2 0.796296 1.58 0.2169
C:Brix 30.3981 2 15.1991 30.14 0.0000
RESIDUAL 23.7037 47 0.504334
TOTAL (CORRECTED) 71.1481 53

Method: 95.0 percent LSD

Nam men Count LS Mean Homogeneous Groups

0 18 6.69444 X

0.1 18 7.25 X

0.2 18 8.0 X

Contrast Difference +/- Limits
0 - 0.1 *-0.555556 0.476223

0 - 0.2 *-1.30556 0.476223
0.1 - 0.2 *-0.75 0.476223

3.2.Su bién doi d¢ Brix sau 2 ngay 1én men & cac ti I¢ nam men khac nhau.
Multiple Range Tests for Brix ngay 2 by Nam men

Method: 95.0 percent LSD

Nam men Count LS Mean Homogeneous Groups

0.2 18 10.1333 X

0.1 18 10.5778 X

0 18 11.0444 X

Contrast Difference +/- Limits
0 -0.1 *0.466667 0.312825

0 - 0.2 *0.911111 0.312825
0.1 - 0.2 *0.444444 0.312825



3.3. Su bién d6i ham lwong ruwou sinh ra sau 2 ngay 1én men & cic do Brix ban
dau khac nhau.

Multiple Range Tests for Con ngay 2 by Brix

Method: 95.0 percent LSD

Brix Count LS Mean Homogeneous Groups

18 18 6.63889 X

20 18 6.94444 X

22 18 8.36111 X

Contrast Difference +/- Limits
18 - 20 -0.305556 0.476223

18 - 22 *=1.72222 0.476223

20 - 22 *-1.41667 0.476223

3.4. Su bién d6i dd Brix sau 2 ngay 1én men ¢ cic dd Brix ban diu khac nhau.

Multiple Range Tests for Brix ngay 2 by Brix

Method: 95.0 percent LSD

Brix Count LS Mean Homogeneous Groups

18 18 9.21111 X

20 18 10.2222 X

22 18 12.3222 X

Contrast Difference +/- Limits
18 - 20 *-1.01111 0.312825

18 - 22 *-3.11111 0.312825

20 - 22 *-2.1 0.312825



3.5. Su bién d6i ham lwong rwou sinh ra sau 2 ngay 1én men & cac pH ban dau
khac nhau.

Multiple Range Tests for Con ngay 2 by pH

Method: 95.0 percent LSD

pH Count LS Mean Homogeneous Groups

6.5 18 7.16667 X

5.5 18 7.22222 X

4.5 18 7.55556 X

Contrast Difference +/- Limits
4.5 - 5.5 0.333333 0.476223
4.5 - 6.5 0.388889 0.476223
5.5 - 6.5 0.0555556 0.476223

3.6. Su bién d6i dd Brix sau 2 ngay 1én men ¢ cac pH ban diu khac nhau.

Multiple Range Tests for Brix ngay 2 by pH

Method: 95.0 percent LSD

pH Count LS Mean Homogeneous Groups

4.5 18 9.36667 X

5.5 18 11.0111 X

6.5 18 11.3778 X

Contrast Difference +/- Limits
4.5 - 5.5 *-1.64444 0.312825
4.5 - 6.5 *-2.01111 0.312825
5.5 - 6.5 *-0.366667 0.312825



3.7. Su bién d6i ham lwong ruwou sinh ra sau 4 ngay 1én men & céc ti 1é nam

men khac nhau.

Analysis of Variance for Con ngay 4 — Type III Suns of Squares

MAIN EFEECTS

A:Nam men 20.3426 2 10.1713 19.80 0.000C
B:Brix 33.6204 2 16.8102 32.72 0.000C
C:pH 14.9259 2 7.46296 14.53 0.000C
RESIDUAL 24 .1481 47 0.51379
TOTAL (QORRECTED) 93.037 53

All F-ratios are based on the residual mean square error.

Multiple Range Tests for Con ngay 4 by Nam men

Method: 95.0 percent LSD

Nam men Count LS Mean Homogeneous Groups

0 18 7.44444 X

0.1 18 7.91667 X

0.2 18 8.91667 X

Contrast Difference +/- Limits
0 -20.1 -0.472222 0.480667

0 -20.2 *=1.47222 0.480667
0.1 - 0.2 *-1.0 0.480667

3.8. Su bién d6i dd Brix sau 4 ngay 1én men & cic ti 1é nAm men khac nhau.

Multiple Range Tests for Brix ngay 4 by Nam men

Method: 95.0 percent LSD

Nam men Count LS Mean Homogeneous Groups

0.2 18 9.32222 X

0.1 18 10.0889 X

0 18 10.5 X

Contrast Difference +/- Limits
0 - 0.1 *0.411111 0.324435

0 - 0.2 *1.17778 0.324435
0.1 - 0.2 *0.766667 0.324435
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3.9. Su bién d6i ham lwong ruwou sinh ra sau 4 ngay 1én men & cic dd Brix ban

diu khac nhau.

Multiple Range Tests for Con ngay 4 by Brix

Method: 95.0 percent LSD

Brix Count LS Mean Homogeneous Groups

18 18 7.38889 X

20 18 7.69444 X

22 18 9.19444 X

Contrast Difference +/- Limits
18 - 20 -0.305556 0.480667

18 - 22 *-1.80556 0.480667

20 - 22 *-1.5 0.480667

3.10. Su bién ddi @9 Brix sau 4 ngay 1én men & cac do Brix ban dau khac
nhau.

Multiple Range Tests for Brix ngay 4 by Brix

Method: 95.0 percent LSD

Brix Count LS Mean Homogeneous Groups

18 18 8.58889 X

20 18 9.68889 X

22 18 11.6333 X

Contrast Difference +/- Limits
18 - 20 *-1.1 0.324435

18 - 22 *-3.04444 0.324435

20 - 22 *-1.94444 0.324435
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3.11. Sw bién d@6i ham lwong rwou sinh ra sau 4 ngay 1én men & cac pH ban

diu khac nhau.

Multiple Range Tests for Con ngay 4 by pH

Method: 95.0 percent LSD

pH Count LS Mean Homogeneous Groups

6.5 18 7.5 X

5.5 18 8.0 X

4.5 18 8.777178 X

Contrast Difference +/- Limits
4.5 - 5.5 *0.777778 0.480667
4.5 - 6.5 *1.27778 0.480667
5.5 - 6.5 *0.5 0.480667

3.12. S bién @9 Brix sau 4 ngay 1én men & cac pH ban dau khac nhau.

Multiple Range Tests for Brix ngay 4 by pH

Method: 95.0 percent LSD

pH Count LS Mean Homogeneous Groups

4.5 18 8.62222 X

5.5 18 10.4222 X

6.5 18 10.8667 X

Contrast Difference +/- Limits
4.5 - 5.5 *-1.8 0.324435
4.5 - 6.5 *-2.24444 0.324435
5.5 - 6.5 *-0.444444 0.324435
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3.13. S bién d@6i ham lwong rwou sinh ra sau 6 ngay 1én men & céc ti 1é nam

men khac nhau.

Analysis of Variance for con ngay 6 - Type III Sums of Sqguares

MAIN EFFECTS

A:Nam men 18.8148 2 9.40741 21.78 0.0000
B:Brix 37.7315 2 18.8657 43.68 0.0000
C:pH 12.9537 2 6.47685 14.99 0.0000
RESIDUAL 20.3009 47 0.431935
TOTAL (CORRECTED) 89.8009 53

Method: 95.0 percent LSD

Nam men Count LS Mean Homogeneous Groups

0 18 7.58333 X

0.1 18 8.25 X

0.2 18 9.02778 X

Contrast Difference +/- Limits
0 -0.1 *-0.666667 0.440718

0 -0.2 *-1.44444 0.440718
0.1 - 0.2 *=0.777778 0.440718

4.14. Suw bieén doi do Brix sau 6 ngay 1én men ¢ cac ti 1€ nam men khac nhau
Multiple Range Tests for Brix ngay 6 by Nam men

Method: 95.0 percent LSD

Nam men Count LS Mean Homogeneous Groups

0.2 18 9.22222 X

0.1 18 9.95556 X

0 18 10.3667 X

Contrast Difference +/- Limits
0 - 0.1 *0.411111 0.275647

0 - 0.2 *1.14444 0.275647
0.1 - 0.2 *0.733333 0.275647
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3.15. Sw bién d@6i ham lwong rwou sinh ra sau 6 ngay 1én men & cac d Brix

ban diu khic nhau.

Multiple Range Tests for con ngay 6 by Brix

Brix Count LS Mean Homogeneous Groups

18 18 7.5 X

20 18 7.91667 X

22 18 9.44444 X

Contrast Difference +/- ILimits
18 - 20 -0.416667 0.440718

18 - 22 *-1.94444 0.440718

20 - 22 *~1.52778 0.440718

3.16.Su bién ddi 9 Brix sau 6 ngay 1én men & cac dd Brix ban diu khac nhau.

Multiple Range Tests for Brix ngay 6 by Brix

Method: 95.0 percent LSD

Brix Count LS Mean Homogeneous Groups

18 18 8.47778 X

20 18 9.58889 X

22 18 11.4778 X

Contrast Difference +/- Limits
18 - 20 *-1.11111 0.275647

18 - 22 *-3.0 0.275647

20 - 22 *-1.88889 0.275647
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3.17. Sw bién ddi ham lwong rwou sinh ra sau 6 ngay 1én men é cac pH ban

diu khac nhau

Multiple Range Tests for con ngay 6 by pH

Method: 95.0 percent LSD

pH Count LS Mean Homogeneous Groups

6.5 18 7.72222 X

5.5 18 8.22222 X

4.5 18 8.91667 X

Contrast Difference +/- Limits
4.5 - 5.5 *0.694444 0.440718
4.5 - 6.5 *1.19444 0.440718
5.5 - 6.5 *0.5 0.440718

3.18. Su bién ddi dd Brix sau 6 ngay 1én men & cac pH ban diu khéac nhau

Multiple Range Tests for Brix ngay 6 by pH

Method: 95.0 percent LSD

pH Count LS Mean Homogeneous Groups

4.5 18 8.52222 X

5.5 18 10.2667 X

6.5 18 10.7556 X

Contrast Difference +/- Limits
4.5 - 5.5 *-1.74444 0.275647
4.5 - 6.5 *-2.23333 0.275647
5.5 - 6.5 *-0.488889 0.275647
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