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LOI CAM ON

To1 xin chan thanh cam on:

Ban giam hiéu truong Pai Hoc Nong Lam thanh phd H6 Chi Minh, ban chu
nhiém B Mon Céng Nghé Sinh Hoc, cung tat ca quy thdy c6 da truyén dat cho toi
nhirng kién thirc quy bau trong sudt thoi gian t6i hoc tap tai trudng.

ThS. Vuong Thi Viét Hoa _ giang vién khoa Cong Nghé Thuc Pham truong Pai
Hoc Nong Lam da hét 1ong hudng dan toi trong sudt thoi gian thyc tap tot nghiép.

C6 Nguyén Minh Hién cung tat ca cic thiy cb trong phong thi nghiém Vi Sinh
thudc khoa Cong Nghé Thuc Phdm d3 tao nhimng diéu kién thuan loi, tin tinh hudng
dan, giai dap nhitng thic méic va cho toi nhiing 151 khuyén hitu ich dé t6i hoan thanh
t6t luan van tot nghiép.

Chan thanh cdm céc anh chi CNSH 27 va ban b¢ than yéu ctua l6p CNSH 28 cung
tat ca cac ban ngoai 16p da trao d6i, dong gop, phé binh, dong vién va giup dd toi trong

qua trinh hoc tap va thuc hién dé tai.
Xin chan thanh cam on!
Tp.HCM, thang 8/2006

Sinh vién thuc hién

Nguyén Thi Anh Ngoc



TOM TAT

Dé tai “Nghién civu thir nghi¢gm ché bién rwou vang Sabéché” dugc thuc hién
tai khoa Cong Nghé Thyc Pham, truong Dai Hoc Nong Lam thanh phé HO Chi Minh
tir thang 02 nim 2006 dén thang 06 nim 2006 dudi sy huéng din cta Ths.Vuong Thi
Viét Hoa nhdm x4y dung quy trinh ché bién dé tao ra loai thirc uéng méi cung cép cho
thi truong, nang cao gia tri kinh té ciia qua Sabocheé.

Cay Saboché ¢ nudc ta duoc trong véi dién tich twong ddi 16n (phd bién 14 gidng
Saboché Xuan Pinh). Tuy nhién, qua Saboché hién nay chi dugc str dung nhu mdt loai
trai cay dung dé trang miéng, su van chuyén qua Sabdché chin gip rat nhidu kho khin
nhu dé bi dap nat, hu hong, thuong chiém khoang 25% — 40%. Tan dung ngudn
nguyén liéu ndy, chung ta c6 thé st dung nhitng qua chin mui khéng thé van chuyén
lam nguyén li€u cho qua trinh 1én men. Bén canh do, qua Sabdché con c6 ham lugng
duong, khoang vi luong, khoang da lwong va ham lugng vitamin rat thich hop cho qua
trinh 1én men.

Pé tai s& khao sat kha ning 1én men cia mot s ching ndm men nhu
Saccharomyces cerevisiae F43 hoic Saccharomyces cerevisiae 28 hay giéng nim men
dugc phan lap tir qua chin, khao sat mot sd yéu té anh huéng dén hiu qua 1én men
trong qua trinh san xuat nhu ty 1€ nim men b6 sung, mat do té bao nAm men, pH...

Cac budc thuc hién:

v Tién hanh thu dich chiét qua Sabdché dé lam nguyén liéu cho qua trinh 1én
men.

v' Khao sat nong do chat rin hoa tan (d6 Brix) thich hop cho qué trinh 1én
men.

v Thir nghiém trén cac ching nim men nhu chung Saccharomyces
cerevisiae F43 ( Sc.F43), Saccharomyces cerevisiae 28 (Sc.28)hay chiing
nam men Saccharomyces dugc phan lap tir dich qua Sabdché chin
(S.Saboché).

v' Thir nghiém céc ty 16 nAm men bo sung trong qué trinh 1én men.

Sau qua trinh thuc hién ching t6i da dat duoc nhiing két qua sau:

v' Phuong phap chiét xuit tot nhat 13 phuong phap xay véi ty 16 duong bd

sung 12 50% theo khéi luong va ty 1& Saboché : nudcla 1 : 3



v/ Chung ndm men phan lip tr dich qua Sabdché (S.Saboché) va
Saccharomyces cerevisiae 28 (Sc.28) duoc chon 1am gidng sir dung véi ty
16 10% trong méi trudong dich qua co ndng do chét rin hoa tan 20°Bx va
mat do té bao ndm men 1a 5 x 10%b/ml.

v' Qua trinh 1én men chinh két thuc sau 4 ngay 1én men. Qua trinh 1én men
phu duoc tién hanh sau khi két thuc 1én men chinh va cho két qua cam

quan Kha cao: 16,23 diém sau 1 thang.
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DANH SACH CAC CHU VIET TAT

TSVKHK: tong s6 vi khuan hiéu khi.

TSNM: tong s6 nAm méc.

Moi truong BGBL: Brilliant Green Bile Lactose.
Moi truong EMB: Eosin Methylene Bleu Agar.
Moi truong NA: Nutrion Agar.

Moi truong PGA: Potato Glucose Agar.

Phuong phap MPN: Most Proble Number.



Phin 1. GIOI THIEU

1.1. Pit van dé

Rau qua 12 mot ngudn thyc pham khong thé thiéu ddi voi con ngudi. Pay 1a
ngudn cung cp vitamin va chit xo chinh. Nudc ta c6 gan 70% déan s6 tham gia vao
san xuat nong nghiép, trong do, san Xuét rau qua chiém mot vi tri quan trong. Nhu vay,
san xuét rau qua da tao céng an viéc lam va thu nhap cho nguoi dan.

Ngay nay, khi x4 hoi cang phét trién, mirc sdng con ngudi duge nang cao thi nhu
ciu vé an udng ctia con ngudi ngdy cang dugc quan tdm va doi hoi cac mat hang thuc
pham khong nhitng phai phong phu, da dang ma con phai co tinh chat dugc pham,
dinh dudng.

Hién nay, cac loai thirc udng san xuét tir tréi cdy c6 xu hudng tiéu thu ngay cang
nhiéu trén thé giéi. Nhidu nudc c6 mic tiéu thu hang nam 1én dén hang tram triéu lit.
Thirc udng trai cdy ngdy cang dugc sir dung nhiéu 13 do chiing ¢6 nhiéu wu diém so véi
cac loai nudc udng khac: chira nhiéu vitamin, mudi khoang, cic dang duong don dé
tiéu hoa, co6 huong vi thom ngon ty nhién hap dan, vira c6 gia tri dinh dudng cao vira
c6 tac dung chita bénh, c6 thé chéng ngd doc, chéng ung thu. ..

Thirc udng trai cdy c6 nhiéu dang khac nhau vé tinh chét san pham va céng nghé
ché bién nhu nudc trai cdy ty nhién, necta qua, nudc qua cd dic, sird qua, squash qua,
rugu vang ... Trong do, rugu vang la loai thirc uéng rat duoc ua chudng véi huong vi
thom ngon va tinh giai khat. Pay 1a nuéc uéng 1én men mot phan tir dich trai cay. N6
c6 d6 con thap, giau chat dinh dudng. Hién nay, viéc ché bién rugu vang tir Saboché
dang duoc nghién ctru thir nghiém do day 1a loai trai cy co rat nhiéu wu diém so véi
cac loai trai cay khac.

Saboché 1a loai ciy duoc trong kha pho bién ¢ nudc ta. Loai cay nay co thé trong
duoc ¢ nhiéu noi ké ca nhitng ving d4t bi nhiém min, ven bién, it sdu bénh, chiju duogc
ngap ung. Cay ¢ kha ning cho nhiéu trai trong nim. Vi nang suit cao (20 — 40t/ha tir
niam ther 7 tré di), mau cho trai (cay chiét cho trai tir nam thtr 3), ty 1& dau qua cua
Saboché 14 rat cao (giong Thanh Ha 1a 11,96%, giéng Xuan Dinh 13 9,89%) so véi cam
quyt (binh quén ty 1& dau qua 1a 1 — 2,1%). Cay Saboché co thé mang lai nhiéu loi tirc
cho cac vung d4t bi nhiém man, canh tac gap nhiéu kho khan, 1gi tic gép 5-10lan lta

(Cong ngh¢ sinh hoc cay an qua, Tran Van Minh, vién sinh hoc nhiét don).



Tuy 13 loai qua c6 gid tri dinh dudng cao, nhung Sabdché ludn c6 gia ré khi dén
mua 1o, qua dé bi hu hong, dap nat va kho van chuyén di xa. Do dé, viéc ché bién
Sabdché thanh cac san pham c6 gia tri 1a van dé rat can thiét.

Vé6i dé tai “Nghién civu thiv nghigm ché bién rwou vang Sabéché” ching toi hy
vong s& nang cao gid tri von c6 clia qua Sabdché, nham nang cao thu nhap cua ngudi
néng dan va dua ra thi truong cac san pham méi phuc vu nhu cau cho ngudi tiéu ding.
1.2. Muc dich va yéu cu thuc hién

1.2.1. Muc dich

v' Xac dinh phuong phép chiét xuét tot nhat.
v' Xac dinh cac yéu t6 anh huong dén chat luong rugu vang Saboché.
1.2.2. Yéu ciu thyc hién
v Thir nghiém céc phuong phap chiét xuét.
v' Xac dinh néng d6 duong, ching nAm men va ty 1 nam men thich hop cho
qua trinh 1én men ruou.
v' Panh gia chat lugng san pham bang phuong phap cam quan.
1.2.3. Gi6i han d@é tai
v" Chi thuc hién & quy mé phong thi ngiém.
v' Do gi6i han vé thoi gian nén thoi gian 1én men phu chi theo ddi trong 1

thang (thay vi 9 thang).



Phin 2. TONG QUAN TAI LIEU

2.1. Tong quan vé ciy Sabdché

2.1.1. Giéi thiéu

Saboché (Manilkara zapota, Linn. Van Royen hay Achras zapota Linn.) con goi
1a hong xiém hay 10ng mut, 1a loai cay quen thudc ciia ving nhiét déi va ban nhiét doi.
Sabdché dé& trong & nhiéu noi, ké ca cac ving dat bi nhiém min, ven bién (nhimg ving
chuyén canh nhu xa Vinh Kim, Kim Son, Song Thuan, Pht1 Phong huyén Chau Thanh
vo1 dién tich 2.300ha, san lugng 23.000t§n/ném). Cay mau cho trai, c6 kha nidng cho
nhiéu trai trong ndm véi nang suat cao (20 — 40t/ha tir nam tha 7 trd di).

Ngoai vigce dé an tuoi hay ché bién 1am kem, mut, nuéc trai cdy,... cay Saboché
dugc trong 1am kiéng nho ¢6 tan dep. Nhua cay (latex) ciing dugce dung lam nguyén
liu ché bién ‘chewing gum’ va dung trong nha khoa. G4 than duoc st dung 1am ban
ghé (nho ¢6 gan dep nhu Nu), vat dung trang tri, vat li¢u xay dung va céac chan méng
cau chiu min tai cac hai cang. Hat Saboché xay nhuyén (chira saponin, quercetin va
23% déu) dung tri san, 1ai va co6 tinh loi tiéu. Dac biét, qua Saboché chin an rat ngot,
¢6 mui thom nhe, mat va mém ngon, chtra nhiéu loai vitamin (nhu vitamin A, B1, B2,
C...). Pay 1a tht qua rét tot cho ngudi gia, tré em, nguoi co bénh da day va dudng
rudt. ..

2.1.2. Nguon goc va phin bo
Saboché 1a cay gb cao co tan dep, 14 xanh quanh nam, vira
1a cay bong mat, vira 1a cAy canh. Trong Saboché dé lay
qua, 1y nhwa, déng thoi Sabdché 1a ciy c6 tac dung cai
| tao mdi truong séng.

Sabdché ¢o ngudn gbc nhiét déi Chau My, Méhico tir d6

lan truyén sang cac ving nhiét déi phia Nam Brazin, phia

“ béc Florida, va Haoai cia Chau M¥; con & Chau A thi co

Hinh 2.1. Cay Sabéché  Apn P, Thai Lan, Sirilanka, Viét Nam, Indonesia,

Philippin va mot s6 nuéc Chau Phi khac nhu Cong Go...(Tran Thé Tuc, k¥ thuat trong
va cham soc xodi, na, hong xiém).
2.1.3. Pic diém sinh hoc ciia Sabdché

2.1.3.1.Ré



Do nhan giéng béng canh chiét nén bo ré& Saboché thudc loai ré an nong, dai bod
phan tap trung ¢ ting dat 0 — 40cm (90 — 92%) (Sabdché Xuan Pinh va Thanh Ha). RE
to chiém khoang 3,5 — 3,7%; ré dan 9,5 — 10,3% va ré cai chiém 85 — 87% so voi téng
luong ré cta cAy. Do an xa cla 1é so voi dudng kinh tan ciy co ty 18 1 : 1,2. Sy phan
b va trong lugng ré con tuy thude vao giéng.

2.1.3.2. Than tan

Cay Saboché co 1 than chinh, chiéu cao tir 10 — 15m, chd dit tdt c6 thé cao
20m. V6 than mau nau thAm, day, su si. Tan cdy c6 nhiéu dang tiy theo giéng: ¢ hinh
cau, mam xoi, hinh thap. C6 gidng phan ting rd. Cac giéng trong & Pong Bang Song
Ctru Long thuong cao 3m, tdn rong 1,3 — 1,6m sau 3 ndm va cao 6 — 8m, tan 6 — 8m
sau 10 nam; trén 10 ndm cay it cao thém nhung co6 tan rong 10m.

2.1.3.3.La

La nguyén, dai, day, bong, moc so le va tao thanh chum & ngon cac nhanh nhd.
L4 non mau vang nau va xanh dam khi gia. La Saboché hau nhu xanh quanh nim,
khong rung 14 hang ndm, ma thong thuong chi co
canh gid méi rung. Mau sic 14, d6 16n cua 14, ciu
triic mat 14 va bién 14 1a nhitng chi ti€u giup phan biét
duoc cac gidng khac nhau trong san xuat. Vi du 14
Sabdché Xuan Dinh bau, mat 14 vénh, mép 14 ¢6 gon

song, 14 day va c6 mau xanh vang; con giong Thanh

Ha 14 nho, dai, it vénh, mép 14 khong gon song, 1a

Hinh 2.2. L4 Saboché

méng va c6 mau xanh dam...
2.1.3.4. Loc, canh

Trong diéu kién khi hau & ving dong bang Bac Bo cac dot 1oc clia Saboché
xuat hién tr cudi thang 2 cho dén thang 11. Trong 1 ndm c6 3 dot 10c chinh. Dot 1 tur
thang 3 dén thang 5 (vu xudn), dot 2 tir cudi thang 5 dén thang 7 (vu hé), dot 1oc thir 3
tir gitta thang 7 dén thang 11 (vu thu). S dot 16¢ trong niam, sé lwong 1oc trén ciy
nhiéu hay it, thoi gian hoan thanh mét dot dai hay ngin phu thudc vao tudi ciy, tinh
hinh dinh dudng, s6 qua trén cay, thoi tiét khi hau cua timg nam. Trong diéu kién thoi
tiét 4m ap va ciy dugc bén du phan, nude thi hau nhu quanh ndm lic ndo trén ciy
cling ¢ nhitng dot 16¢c méi. Trong vu thu thoi gian dé hoan thanh 1 dot 1oc khoang 19

— 20 ngay.



2.1.3.5. Nu, hoa
Hoa Sabdché nho, trang, khong mui, ¢6 16ng to ¢
mat ngoai dai 6 — 8mm. Puong kinh khi nd 1,0 — 1,5¢cm,
cubng nho, dai 1 — 2cm. Pau tién & nach 14 xuat hién
mam hoa, din dan 16n 1én thanh nu, trén 1 canh thuong

cO6 5 — 15 nu hoa ¢ nach 1. Hoa moc tap trung hay don

ddc tir nach 14 & chd gan ngon nhanh. Hoa c6 canh dinh :
lién & ddy, dang hinh chuéng hodc phinh & day, traing  Hinh 2.3. Hoa Sabdché
chia thanh 6 thuy. Tir khi xuat hién nu dén hoa dau tién

né mat khoang 24 — 38 ngay, trén 1 chum hoa, hoa dau tién dén hoa cudi cing né
khoang 6 — 7 ngay. Thoi gian dé hoan thanh 1 dot hoa trén cay phai mat 35 — 45 ngay.
Hoa Sabdché né tir budi sang dén trua, nd ro lic 6 — 8h sang (theo ddi ¢ vudn qua cia
truong Pai hoc Nong Nghi¢p 1 voi 2 giéng Saboché Xuan Pinh va Thanh Ha, nam
1989). Con theo Duong Minh va cong su (1993) & truong Pai hoc Can Tho thi hoa

Saboché bat dau né khoang 3h chi€u va né hoan toan vao lh trua hom sau. Thoi diém

thu phan tir 8h sang dén 5h chiéu, nhung thuong vao lic 10h — 11h30°.
2.1.3.6. Trai

Tur hai ngdy sau khi thu phin, bau nodn da phat
trién thanh dang trai. Trai chin 4 — 6 thang sau khi trd,
tuy gidng va diéu kién canh tac. Tai ving Pong Béng
Song Ciru Long, mua trai chin thang 1—- 5(duwong lich).

Trai Sabdché hinh ciu hay hoi dai, kich thudc

B ] thay doi tuy gidng (dai 3 — 9,5cm, duong kinh 3 — 8cm,
Hinh 2.4. Qui Sabdché ning 50 — 250g), c6 mau d6 mdc hay vang nau khi
chin. Mot vai giéng cho trai nang dén 700g. Vo trai mong, dugc bao phu boi mot 16p
phan nau, 16p nay bi troc loang 16 khi trai chin. Thit trai ¢6 mau vang, dén nau do,
mém, mong nudc, thom ngon, ngot, s thit min hay tho (cat) tuy giéng. Trai non chira
nhiéu mu tring, lwgng mua ndy giam dan khi trai gia. Trai c6 0 — 10 hat (thuong 1 — 4
hat). Hat dep, mau nau sam hay den bong, c6 nganh bén véi vo cung day 0,6 — 1,5mm

(Cong nghé sinh hoc cy dn qua, Tran Vin Minh, vién sinh hoc nhiét d6i).



2.1.4. Thanh phan ho4 hoc
Phan n duoc cla trai Saboché chira mot lugng dudng chét (trong 100g phan tich) nhu
sau:
Bang 2.1. Thanh phan ho4 hoc ciia Sabdché

Thanh phin Ham luwgng Thanh phén Ham luwgng

Phan an duoc 84 Lan (mg) 9

Am dd (%) 74,1 Sét (mg) 1

Nang luong (calo) 96 Natrium (mg) 5

Protein (%) 0,5 Kalium (mg) 198

Lipid (%) 0,9 Vitamin A (1U) 85
Carbohydrates (%) | 24,1 Vitamin B1 (mg) | 0,01

Chat x0 (%) 3 Vitamin B2 (mg) | 0,01

Mudi khoang (%) | 0,4 Niacin (mg) 0,3

Calcium (mg) 32 A. ascorbic (mg) | 26

( Nguon: Intergan et al., 1968).
2.1.5. Phan loai
Saboché gém c6 cac giong:

> Sabéché Xudn Pinh: Trong nhiéu ¢ xa Xuan Dinh (huyén T Liém, ngoai
thanh Ha Noi). Tan cdy c6 hinh choi xé, cdy thua thoang. L4 mau xanh vang,
mat 14 hoi vénh, mép 1a c6 gon séng, dau 14 to. Qua hinh tim, trong lugng
trung binh 100g, chin an rat ngot, thom nhe, rét it xo, khong cé cat. bay la
gidng chin sém nhét trong cac gidng Saboché hién co.

> Sabéché Thanh Ha: Trong nhiéu ¢ Hai Duong. Tan ciy c6 dang hinh ciu,
cay ram rap, khoé¢, nhiéu canh. L4 nho va dai hon Saboché Xuan Dinh, qua
ning trung binh 80g, cdy sai qua, khi chin dn c6 nhiéu cat nén it hip dan

ngudi mua. Qua chin mudn hon Sabdché Xuan Dinh.



> Sabéché qua tram: Tan cdy c6 dang hinh thap, phan ting, canh nhé. L4 mau
xanh, nho, thuon dai vé hai dau. Qua nhon c6 hinh qua tram, trong lugng
trung binh 66g, rat sai qua, qua ddu thanh chum. Qua chin n rt ngot, khong
c6 cat nhung thit qua hoi nhao, qua nho hon Saboché Xuan Dinh.

> Sabéché qua nhét: Tan cy dang hinh thap, phan ting, goc do phan canh so
v6i than chinh twong d6i ddng déu, 14 nho, thon dai mau xanh dam, mép 14
khong gon song. Qua hinh nhoét, thuong dau qua thanh chum, qua nho —
trung binh 56g. Qua chin an ngot, ngon, khong c6 cat.

> Sabéché quad dai: Tan ciy hinh chdi xé, canh 14 xoe rong. La to mau xanh
nhat, mép 14 gon séng. Qua to hon Sabdché qua nhdét, qua dai c6 dang hinh
ovan. Qua chin thi ngot, an ngon, khong co cat.

> Sabéché Po Trach (con goi la hong Dam): Tan ciy c6 dang hinh thap, canh
14 rdm rap, 14 mau xanh dam, 14 to va dai hon so vo1 Sabdché Xuan Dinh va
Thanh Ha, mép 14 khong c6 gon séng, 14 bong va nhin. Qua to trung binh
120g, khong co cat, day la gidng qua chin mudn nhat (sang thang 4).

Ngoai cac giéng Saboché ké trén, & Hué con co cac gidong qua dai tréng tira qua
x0di: Qua to, c6 trong lugng 200 — 300g, ngoai ra con ¢ gidng qua tron, qua to co thé
dén 300g, an ngot, nhiéu nudc. Ca hai loai ndy thit qua khong chic va min nhu
Sabdché Xuén DPinh (Trinh Thu Huong, k¥ thudt trdng va chdm soéc vuon rau, vuon
qua hd gia dinh).

2.1.6. Tinh hinh tiéu thu Saboché

Theo Nguyén Pinh Khang (1992) thi “trai Saboché do cha Gernet dua tir My dén
nim 1890” va tir d6 dén nay Sabdché dugc dem trong & nhiéu ving trong nudc tir
Nam chi Bic. O x4 Xuin Dinh (Ha N6i) nha ndo ciing trong Sabdché voi téng sb
13.746 cay & cac lta tudi (Tran Thé Tuc, 1989), ¢ day c6 giong Saboché ngon noi
tiéng khip mién Bac. O Hai Hung xa Thanh Son, huyén Nam Thanh c¢6 1.700 ho gia
dinh, toan xa c6 18.700 ciy la noi c6 nhiéu Saboché nhit cia tinh Hai Hung va trong
gidng Thanh Ha. O mién Trung va mién Nam déu c6 trong Saboché nhung mirc do
trong tap trung nhat phai néi o cit lao My Phudc huyén Ké Sach, tinh Soc Triang (ning

suat cia moi hd c6 thé 1én dén 10 tdn qua/nam).



2.2. Gi6i thi¢u chung vé ruou vang

2.2.1. Lich sir phat trién rwou vang

Theo ngudi Hy Lap va ngudi Ai Cép cd xua, rugu vang dugc san xuat tir rat 1au
doi trén thé gidi. Loai qua dau tién dugc dung dé ché bién ruou vang 13 tir cac gidng
nho khac nhau (Vitis vinifera). Pay 1a nhitng giéng nho hoang dai, sau d6 duoc thuin
chung cach day 4000 nam trudc cong nguyén.

Nhitng ndm 600 trudc cong nguyén, ruou vang da dugc ché bién rong rii tir khu
vuc Dia Trung Hai dén Phap, sau d6 lan sang Tay Ban Nha, B4 Dao Nha, Algeria. Khi
lan sang khu vyc Chau Au va Bic Phi, nhitng nha san xuit méi bit ddu quan tam téi
s6 luong va chét luong ciia ruou vang. Hién tai, Phap, My, Argentina va Nga dimg dau
trong 10 nudc san xuat ruou vang cia thé gidi (COABC: BC Organic Certification
Standards, 2003).

Hién nay, mdi nim ngudi ta ché bién hang ti lit ruou vang nho, cé nhitng nudc
nhu Phap mdi ngay tiéu thu 1/21 vang nho mdi ngudi.

Nguoi Viét Nam méi lam quen véi vang khoang 100 nim nay, chu yéu & thanh
thi. Nam 1979, mot sd co s& cla nganh nong nghi¢p nhu Vién k¥ thuét mién Dong
Nam B, nong truong Thanh Ha, Bo luong thuc thuc pham budc dau san xuat vang
dira, vang dau. Pén nam 1983, nganh cong nghiép vang nudc ta chinh thirc ra doi véi
cong trinh nghién ctru ctia Nguyén Quang Hao va cong su. Tir d6 1an luot ra doi cac
loai vang Thang Long (1983), vang Gia Lam (1985), vang Tay D6 (1986). Thang
12/1997 Nguyén Quang Hao va cong sy dd bao vé thanh cong dé tai “Nang cao chit
luong vang Viét Nam”, sau do, nhiéu co s& san xuét ruou vang da duogc hinh thanh,
nghién ctru, gitp cho nganh rugu vang Viét Nam phat trién mot cach viing chic (Tran
Quy Thing, 1999).

2.2.2. Pinh nghia rugu vang

Theo dinh nghia ngay nay, ruou vang la loai rugu dugc san xuét tir dich qua ép
cua cac loai qua khac nhau (tdo, nho, mo, thom...), c6 huong vi thom ngon ctia qua tu
nhién, gidu vitamine va c6 d6 con nhe 10 — 14% thich hop cho phu nir (LAm Thanh
Hién, 2004).

2.2.3. Nguyén liéu dé san xuit rugu vang

Tat ca cac loai qua twoi co chira duong, protid, vitamine, mudi khoang, khong

chura ddc t0 co6 hai thi c6 thé dung dé san xuat rugu vang. Thanh phan hoa hoc cua céac



loai qua anh hudng nhi€u dén chat lugng rugu vang dac bié€t 1a mui vi cuia vang. Trong

d6, thanh phan dich qua quyét dinh dén 60% chét lugng vang, 40% con lai 1a do ché

bién. Dé san xuit ruou vang c6 chat luong thi ngoai cac thanh phan khéac, qua phai co

mot huong thom dé chiu va mdt lugng céc acid hiru co nhu: acid citric, acid malic...

thich hop (Vi Cong Hau, 1983).

2.2.

4. Thanh phin héa hoc ciia ruwou vang

Ngoai huong vi vang dic trung, ruou vang con chira cac thanh phan hoa hoc khac nhu:

>

2.2.

Etylic: 1a thanh phan quan trong trong san xuit rugu vang, do con phd bién
cua rugu vang vao khoang 9 — 12%.

Puong: thanh phan duong trong ruou vang chu yéu 1a duong trong dich qua
va duong cho vao trude khi 1én men va luong dudng sét lai sau khi 1én men.
Glyxeryl: ¢6 thé hién dién ¢ ndng d6 0,5 — 1,5%.

Aldehyde: ruou vang c6 chia mot ham luong Aldehyde nhat dinh, quan
trong nhat 1a acetatdehyde.

Acid: acid trong rugu vang cé tir nguyén li€u va tir qua trinh 1én men.
Vitamine: trong ruou vang rat gidu vitamine nhu vitamine C, vitamine B1,
vitamine B2, PP...

Phenol: dong vai trd quan trong trong viéc tao mau va huong vi ruou vang.
Tanin: ¢o tir qua hodc bo sung trong qua trinh san xuat.

Khoang: rugu vang c6 nhiéu mudi khoang, phé bién 1a P, S, K, Na, Mg, Fe,
Cu.... Mic di ham luong rat thdp nhung giit vai tro quan trong. Nhitng chat
nay goép phan 1am ting huong vi ctia ruou, 1am ting gia tri dinh dudng.

5. Phan loai rugu vang

Ruou vang c6 nhiéu loai, thong thudng ngudi ta dua vao cong nghé san xuat dé

phan loai, co thé chia lam 2 nhém 16n:

2.2.5.1. Nhom rwou vang khong cé gas (CO,)

C6 thé chia thanh ciac nhom nhé sau:

% Nhom vang phd thong: 1én men hoan toan, khong dugc bd sung con ethylic

trong qua trinh san xuat, bao gom 2 loai:

» Vang kho (I1én men can kiét) chira ham Iugng ethanol tich tu do 1én men

c6 thé tir 9 — 14%, ham lugng dudng con lai khong qua 0,3%.
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» Vang ban ngot: chira ham lugng ethanol do 1én men tu nhién tir 9 — 12%,
ham lugng duong con lai tir 3 — 8%.

% Nhom ruou vang cao do: 1a nhitng loai ruou vang c6 ham lugng ethanol cao
hon so véi nhdm vang phd thong. C6 thé dung cdn tinh luyén dé nang cao ham
luong ethanol trong qua trinh san xuat. Nhém nay gom 2 loai:

» Vang nang: c6 ham lugng ethanol tir 17 — 20%, ethanol sinh ra do 1én
men khong it hon 3%. Ham lugng duong con lai tir 1 — 4%.

» Vang khai vi: ham Iugng ethanol tir 12 -17%, trong d6 ethanol sinh ra do
1én men khong it hon 1,2%. Tuy thudc vao ham luong duong ton tai
trong vang ma vang khai vi c6 thé chia thanh céc dang sau:

e Vang khai vi ban ngot: ethanol tir 14 — 16% va duong tu 5 — 12%.

e Vang khai vi ngot: ethanol tir 15 — 17% va duong tir 14 — 20%.

e Vang khai vi rit ngot (con goi 1a ruou liquor): ethanol tir 14 — 17%
va duong tur 21 — 35%.

2.2.5.2. Nhém rwgu vang c6 gas (CO2)

C6 thé chia 1am 2 nhém:
¢ Ruou vang c6 gas tu nhién (do 1én men tao ra): dé gilt dugc gas ty nhién trong
san pham ngudi ta thyc hién qua trinh 1én men phu trong cac chai kin, thing, hé
théng thung kin. Tuy thudc vao diéu kién 1én men phy (nhiét do, thoi gian) s&
cho ra loai rugu Champagne v61 cac mure do chat luong khac nhau. Tuy nhién,
nhém vang c6 gas tu nhién thuong c6 do ruou tr 10 — 12,5%, do ngot tir 3 —
5%.

% Ruou vang c6 gas nhan tao (do nap CO, vio trong san pham): ¢ thé tao ra
nhiéu loai ruou vang khéac nhau theo thi hiéu hodc theo yéu cau cua thi truong
tiéu thu cu thé. Nhom vang c6 gas nhan tao thuong cé do ruou tir 9 — 12%, do
ngot tir 3 — 8%.

2.3. NAm men dung trong sin xuat

2.3.1. DPinh nghia nAm men
Nam men 14 tén chung dé chi nhém ndm co cau tao don bao, thuong sinh san theo
kiéu nay choi va phan cat. Nhém nay co trong ty nhién, nhiéu loai trong nhom nay c6

kha ning 1én men ruou, sinh san nhanh chdng, sinh khoi giau protein va vitamin. Vi
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vy chung duoc sir dung rong rii trong cong nghiép ché bién ruou, bia, con, thic in
cho ngudi va gia stc, 1am nd bot mi, gdy hwong nudc chdm (Luwong Dirc Pham, 2002).
2.3.2. Hinh thai va kich thwéc té bio nAm men

Hasen dd nghién ctru va phan lap dugc nhiéu loai nAm men rugu vang. Hinh
dang, kich thuéc té bao ndm men thay d6i tuy loai, gidng va diéu kién ngoai canh.
Chung thuong c6 dang hinh trimg, hinh ciu, hinh oval ellip, mot s c6 dang ellip kéo
dai, hinh tam giac, va mot sb dang dac biét khac.

Saccharomyces thuong c6 dang hinh
bau duc trong moi trudng nudi cdy gidu
dinh dudng, trong diéu kién yém khi c6
dang hinh tron, trong diéu kién hiéu khi thi

té bao c¢6 hinh dai hon. Kich thudc cua té

bao ndm men vao khoang 3 — 5 X 5 —
10 u m. Ngoai ra, nhitng nang bao tir cia  Hinh 2.5. Saccharomyces cerevisiae
nam men ciing c¢6 dang hinh cau véi kich thudc tir 2— 4 y m.
2.3.3. Ciu tao té bao nAm men
N4m men c6 cdu tao don bao gém c6: thanh té bao, mang nguyén sinh chat, té
bao chét, nhan, va cac co quan khac nhu khong bao, cac giot md, hat glycogen. ..
O mot s6 nAm men, dac biét la nim men trong san Xuét rugu vang, san xuét bia,
v té bao c6 kha nang két dinh, vi vay ching c6 thé két véi nhau va ling xudng phia
dué6i goi 12 men chim. Céac ching ndy c6 ¥ nghia 16n trong nghé niu bia va 1am ruou
vang vi 1am cho dich 1én men trong, sang. Nhitng ndm men khéng c6 kha ning két
ling goi 1a men noi.
2.3.4. Sinh san ciia nAm men
Céac chung ndm men khi gip diéu kién thuan loi s& sinh san, hinh thirc sinh san
cha yéu bang cach nay chdi. Té bao me nay sinh ra mot hodc nhiéu chdi nho rdi 16n
dan va tach ra thanh céc té bao riéng 1é. Qua4 trinh nay xay ra khoang 2h. Mot sb té bao
nam men khi gip diéu kién khong thuan loi ciing c6 thé sinh san bang bao tir. Bao tir
khi ra ngoai gap diéu kién thuan loi sé phat trién thanh té bao nAm men méi. Mdi loai
nam men khac nhau can diéu kién sinh san khac nhau (Lwong Pic Pham, 2002).

% Nhiing tinh chat dic trung cia nAm men
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Theo Bui Ai (2003) ndm men ton tai rat rong rdi trong tu nhién, thuong gip
chung trén cac loai qua chin nhung khong nhiéu so véi nhitng vi sinh vét c6 hai khac
nhu ndm médc, nAm men dai, vi khuén. Tuy nhién, khi cho Ién men tu nhién thi cac loai
nam men nay sé& phat trién va ting sd luong té bao nhanh chong lan luét cac vi sinh vat
dai khac nhat 14 & giai doan cudi ctia qua trinh 1én men. Piéu nay 1a do hiu hét cac té
bdo nAm men c6 kha nang chiu dung do con cao. Co nhirng ndi 1én men tao duogc do
con dén 18 — 20,5%.

NAm men c6 kha ning sir dung céac loai dudng khac nhau nhu glucose, fructose,
manose, saccharose, maltose...

Trong méi truong gidu cac acid hitu co, nAm men ciing thich nghi dé chiu dung
dugc ham luong acid tartric cao. Kha ning nay gitip cho chung phat trién tot, vuot troi
khi song trong mdi trudng nudc quéa chua.

Hién nay, giéng nim men dugc sir dung trong san xuét ruou la Saccharosemyces
cerevisiae hay Saccharosemyces ellipsoideus.

< Pic diém ciia nAm men Saccharosemyces cerevisiae:

v’ Hinh ellip hoic oval, kich thudc chiéu dai trung binh 8 — 10 u m, céu
tao don bao, khong co chét diép luc.

v La loai nam men ky khi khong bat budc.

v N6ng dd con co thé ton tai 1a 18 — 19% thé tich va bi dung Ién men &
noéng do 16 — 17% thé tich.

4 Néng do duong, néng dd SO, ma nAm men chju dugc tuy theo chung
nam men.

v/ N4m men phat trién binh thuong trong pH 3,5 — 4, do d6 pH cua dich
1én men phai dugc chinh dén ving c6 pH 3,5 — 4.

Saccharosemyces ellipsoideus cé kha nang phan huy duong glucose, galactose,
saccharose, maltose nhung khong 1én men dugc lactose, dextrin.
Sau khi 1én men chung tao thanh khoi két lang nhanh va khong c6 mang.
% Yéu cdu d6i v6i nAm men

Huong vi ddc trung cia ting loai ruou vang khong nhitng phu thudc chu yéu vao
dic tinh cta nguyén liéu, quy trinh cong nghé ma con phu thude vao ching ndm men.
Nhirng nim men duoc phan lap va sir dung trong san xuat can phai dat cic yéu cau

Sau:
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v' Téc d phat trién manh, s luong té bao ndm men 120 — 140.10%b/ml,
hoat luc men cao.
v' Lén men dugc nhiéu loai duong khac nhau, dat tdc do 1én men nhanh va
c¢6 kha nang 1én men & nhiét d6 twong dbi cao > 35°C.
v’ C6 tinh két ling tbt, san pham tao ra c6 huwong thom dic trung.
v Sb lugng té bao nay chdi 10 — 15%.
v S6 lugng té bao chét < 2%.
2.4. Cong ngh¢ 1én men
2.4.1. Khai niém chung
Lén men ruou 1a qua trinh oxy — hoa khir sinh hoc dé thu ning luong va cac hop
chét trung gian trong diéu kién ky khi, trong d6 dudng duoc phan huy thanh ruou va
khi CO; duéi tac dung cua vi sinh vat. Tac nhan chinh cua qua trinh 1én men rugu la
cac ching nAm men thudc giéng Saccharosmyces. Qué trinh nay 1a mot chudi cac phan
g phirc tap v&i sy tham gia ctia nhidu hé enzym do nam men tiét ra.
2.4.2. Co s6 sinh hoa ciia qua trinh 1én men ruwou
Tir nam 1803, L.J.Thenard chirng minh rang ndm men 1 nguyén nhan truc tiép
clia cac qua trinh 1én men rugu. Pén nam 1810, Gay — Lussac viét thanh phuong trinh:
CeH1,06 = 2C,HsOH + 2 CO,
Nam 1857, Pasteur da chi ra rfing: “Sy phan giai duong thanh rugu va CO; la sy
h6 hap ciia nAm men trong diéu kién yém khi”

Phuong trinh tong quat cta su 1én men ruou la:

C¢H; ;.05 —> 2C,HsOH + 2CO, + 27 Kcal
San pham chinh 1a ethanol va khi COy; san pham phu 1a glyceryl, acid succinic,
mot sb aldehyde, rugu cao phan tir. ..
Qua trinh 1én men ruou néu di tir glucose 1én men & pH 4 — 5 s& qua 5 giai doan
Sau:
Giai doan 1: photphoryl hoa
Thuyc hién nho sy tham gia cua enzym glucokinase va ATP tao ra glucose — 6 —
photphat. Glucose — 6 — photphat d& dang chuyén thanh fructose 1 — 6 diphotphat dudi
tac dung cua izomerase

photphofructoseizomerase
CeH1206 » CeH1106P;
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glucokinase
C6H1206

> C6H1106P

Giai doan 2: cit d6i mach

Fructose — 1 — 6 diphotphat chira 2 gbc phophat va ¢ 2 vi tri d6i xtmg nén dé
dang bi cat 1am 2 tao thanh 3 — photpho glyceraldehyde

Idol
CoHi1OP, aldolase

> 2 C3H503P
Giai doan 3: oxy hoa

3 — photpho glyceraldehyde bi loai mot phan tir nudc chuyén thanh acid
photphoenol pyruvic

COOH CH,

| I
CH-oH  _mole C-OP  + HpO

|
CH, - OP (JZOOH

Giai doan 4: tao acid pyruvic

v

CsH3;0P + ADP —— C3H,03 + ATP
Giai doan_5: acid pyruvic tao thanh ruou trong diéu kién yém khi duéi tac dung
cua enzyme decarboxylase va enzyme alcol dehydrogenase

decarboxylase
CH;COCOOH

» CH3;CHO + CO,

CH,CHO + NADH, alcol dehydrogenase

» CHs;CH,OH + NAD
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2.4.3. Quy trinh co ban trong sin xuit ruou

Nguyén li¢u

\4

Xu ly nguyén liéu

A 4

Nam men Dich 1én men

A 4 A 4

Lén men chinh

A\ 4

Nhan gidng

A 4

Lén men phuy

A 4

Lang trong

\ 4

San pham

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

Trong qué trinh san xuit ruou vang thuong trai qua 3 giai doan phat trién nhu
Sau:

Giai_doan 1: 1én men chinh. Xay ra & nhiét d6 20 — 30°C khoang 10 ngay hodc
dai hon. Piéu quan trong nhat trong giai doan nay 1a hoat dong cia nAm men tiéu thu
céc chat dinh dudng, chit c6 dam, bién dudng thanh con ethylic dong thoi lién tuc giai
phong CO, 1am ting nhiét do. Cudi giai doan 1én men chinh, dich 1én men trong dan vi
protein ling xuéng. NAm men trong nudc qua tuoi thudng it hon nAm méc nhung ndm
men lai c6 kha ning phat trién trong diéu kién thiéu oxy hodc ky khi, dong thoi 1én
men tich tu ruou. Vi diéu kién ky khi va ndong d6 ruou cao trong dung dich da lam e
ché nim méc, chinh trong diéu kién niy nam men da phat trién va chiém wu thé trong
qua trinh 1én men tu nhién.

Giai doan 2: 1én men phu. Khi két thiic qué trinh 1én men chinh, rugu vang cé

nong do rugu thich hop trc ché hoan toan hoat dong ciia nam men va giai doan 1én men
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phu bat dau. Giai doan nay khong con 1én men rugu d at nita ma chi 1én men chim
cham phan huy nhig gam duong cudi ciing. Dong thoi khuan lactic bat dau hoat
dong 1én men malolactic 1am cho rugu b6t chua, CO, van tiép tuc duoc giai phong
nhung it dan di. Acid citric duoc chuyén hoa thanh diaxetyl, axetoin, 2— 3
butylenglicol 13 nhiing tién chat trong viéc tao chat thom dic trung cho ruou vang.
Cudi giai doan nay, CO, trong ruou vang dugce bio hoa, cac hat lo limg, cac tanat,
mudi tartrat duoc lang xudng 1am cho rugu vang tro nén trong.

Giai doan 3: ton trix ruou. Dy 13 giai doan nhim 1am ting chat lvong rugu. Sau
vai nim (2 — 4 nam) tang trit trong thung gd, ruou vang ling trong hon va huong vi
clia vang dic trung hon. Vi nhiét d6 thap 1am cho vang mau trong hon. M&i loai ruou
c6 huong vi dic trung riéng. Mui huong ctia mdi loai rwgu duge hinh thanh tir qué
trinh oxy hoa va hinh thanh céc ester. Cac ester duoc hinh thanh 1 do sy két hop gitta
rugu va acid. Qua trinh oxy hoa xay ra nho sy c6 méat cia cac phan tir oxy, lwong nhd
cac phan tr oxy nay c6 dugc tir bén ngoai va ching chui vao trong qua cac khe hé cuc
nhé cua thung chira rugu. Tuy nhién, néu luong O, tran vao qua nhiéu, cac vi sinh vat
khong mong mudn s& cé co hoi phat trién gay hong vang. Hién tuong ndy c6 thé tranh
duogc khi tang trir & nhiét do thap va gitt cho thung chia luén day ruou.

2.4.4. Chit luwgng rwou vang

Ruou vang dat chét lugng tdt khi dam bao cac tiéu chuén sau:

v' Do con khong vuot qua 15°.

Tinh can (d6 kho) khoang 30 — 32 g/l.
buong khur khoang 2 g/1.
Tro2-3 g/l
P chua khoang 5 g/l (biéu thi bang acid sunfuric).
Ham Iugng acid tartric 2 — 7 g/I.

AN N N N YN

Chét sat trung duy nhét dugc st dung 1a SO,, ham lugng toan phén

khong dugc qua 0,45 g/l.

<

bJ trong va mau sic: phai la chat long trong subt, khong c6 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 diju, hau vi tt, hoan toan dic trung cho san pham.
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2.4.5. Cac yéu to anh hwéng dén qua trinh 1én men ruou

2.4.5.1. Anh hwéng cia nhiét do

Nhiét d6 ciia méi trudng 1én men c6 ¥ nghia rat quan trong d6i v6i sy phat trién
clia qué trinh 1én men va chit lvong san pham.

Mai loai vi sinh vat c6 nhiét d6 t6i wu cho su phat trién cla ching. Pdi véi ndm
men Saccharosemyces nhiét do thich hop nhét cho sy sinh trudng va phat trién 1a 28°C
dén 32°C. Néu nhiét d6 thap thi nAm men sinh truéng, phat trién kém din dén thoi gian
1én men bi kéo dai. Néu nhiét do cao hon 32°C, tbe do sinh truong, phat trién ciia nAm
men manh nhung dé bi nhiém khuan vi ddy 1a nhiét do thich hop cho vi khuan phat
trién (vidu: ¢ 42°C su lén men ngung han, ¢ nhiét do cao vi khuan va nim men dai,
nhat 1 vi khuan axetic, vi khuan lactic s& phat trién manh anh huong dén chét lugng
ruou).

Su 1én men & nhiét do thﬁp tdt hon su 1én men & nhiét do cao vi rugu sé trong
hon, gitip qué trinh tao huong, mui vi dugc thom ngon, hai hoa. Ngoai ra, & nhiét do
cao nim men phat trién cang nhanh thi sy chuyén hoa duong thanh rugu cang kém,
d6ng thoi ndm men s& tiét ra nhiéu chét phu.

Nén giitr nhiét do 6n dinh trong subt qua trinh Ién men do nhiét d§ anh hudng dén
qua trinh 1én men va nhiing hoa chét hinh thanh. Ngoai ra, qua trinh 1én men ruou la
qua trinh sinh ning luong cho nén nhiét do toi vu nhit cho qua trinh 1én men 1a 21 —
24°C va trong quy trinh san xuét cac dich trai ciy 1én men thuong kém theo cac bon
chtra nudc dé giam nhiét do moi truong bén trong.

2.4.5.2. Anh huéng cia pH

pH cta méi truong anh hudng rat 16n dén qua trinh phat trién cia nAm men. Tuy
nhién, pH tdi uu cho su phat trién va 1én men rugu ciia nAm men khéng c6 dinh, pH
nay phu thudc vao nhiéu yéu to:

v Loai, chiing nim men.
v Thanh phan ctia mdi trudng 1én men.
v' Diéu kién 1én men.

Déi v6i cac loai nAm men rugu vang, pH toi wu vao khoang 4 — 5. Tuy nhién &
pH = 3 — 3.5 nhiéu ching ndm men van phat trién t6t, vi viy khi lam rugu vang ngudi
ta thuong chon nhimg ching nim men hoat dong va phat trién tot & pH = 3,2 — 4, dong

thoi & pH nay s& han ché céc vi sinh vat 1am hu hong rugu vang (Vi Cong Hau, 1983).
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Dbi v6i nAm men Saccharosemyces ellipsoideus, Odinchova d3 nghién ctru ving
pH thap nhat ma nAm men phat trién duoc:

v' O pH 3,5 tét ca cac loai nAm men déu phat trién binh thuong.
v O pH 3,1 —2,9 chi ¢6 30% phat trién binh thuong.
v' O pH 2,7 chi c6 3% phét trién binh thudng.

O pH thip (2,5 — 2,7) tac gia phat hién thiy kich thudc cua té bao nim men bj
nho lai va phan 16n nhiing té bao ciia mot vai gidng bi chét. Do do, trong qua trinh 1én
men thudng xuyén kiém tra chit ché moi truong chuin bi 1én men nhim dam bao qua
trinh 1én men dugc hoan thién.

2.4.5.3. Anh hwéng ciia oxygen mdi trromg

Mic du 1én men rugu 13 mot qua trinh hd hap yém khi, nhung trong giai doan dau
clia qua trinh 1én men can phai cung cip oxygen dé cho ndm men sinh trudng va phat
trién dé tang sinh khoi, néu thiéu oxygen thi hoat dong cia nAm men sé& yéu di. Tuy
nhién khi bat dau chuyén sang giai doan 1én men hoan toan, néu trong méi trudng c6
oxygen thi nAm men s& tang sinh khéi va khong thuc hién qua trinh 1én men. Do d6, d6
thoang khi ctia moi truong rat bat loi cho qué trinh 1én men. Ngoai ra, viéc tao moi
truong yém khi c6 tac dung han ché sy hoat dong cua vi khuan lactic, nAm men dai
lam hu héng ruogu.

2.4.5.4. Anh huéng ciia ethanol

Ethanol 12 san pham quan trong cta qué trinh 1én men rugu vang, thudng chua tir
10 — 14%. Tuy nhién no c6 thé trc ché hoat dong cua nam men. Khi d con béng 1,5%
thé tich thi bat dau wrc ché su phat trién va sinh san ctia nAm men. Khi ham luong con
ting dén 5% thé tich thi sy sinh san bat dau ngimg tré. Nong do con 1én 7 — 8% thé
tich thi qua trinh 1én men giam dén.

Anh hudng cua néng do con 1én cac loai nAm men khong giéng nhau. Pa s cac
loai nAm men ¢ diéu kién t6i vu chiu duoc néng do coén khoang 14 — 16% thé tich.
Nhirng ndm men dai chi chiu dugc do con thap, do d6 ching chi song sét trong giai
doan dau cta qua trinh 1én men. Khi lugng con ting cao thi nhitng ching nim men

chiu duoc d6 con cao s& chiém vu thé (Bui Ai, 2003).
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Béang 2.2. Anh huéng ciia nong do con dén mot so loai nam men

Loai nim men Nong dé con cue dai‘ném men f(’) thé ton tai
(tinh theo phan tram the tich)

Saccharosemyces oviformic 18-19

Haseni aspore 4-59

Saccharosemyces ellipsoideus 18

Saccharosemyces pasteurianus 10

N4m men rugu vang 18 -19

N4am men dai 4-5

Anh hudng ciia ndng do con dén hoat dong song clia ndAm men con phu thudc vao

nhiéu yéu té khac: nhiét do, pH.
2.4.5.5. Anh hwéng ciia ndng @ dich dwong 1én men

Puong cling 13 yéu té anh huong truc tiép dén hoat dong ctia nAm men va qua
trinh 1én men. Pudng cung cap nang lugng va carbon cho nim men hoat dong. Mai
truong co néng do duong tur 10 — 25% thuan loi cho su lén men, khi néng do duong tu
25% trd 1én thi sy 1én men khé khin va cham. Dung dich duong c6 nong do rat cao s&
tao ra ap suat tham thau 16n gay pha huy trang théi sinh 1y binh thuong ciia nAm men,
thot gian 1én men s€ kéo dai, st dung duong khong triét dé, hiéu suit tao thanh ruou tur
mot don vu dudng giam, lugng rugu tao ra khong nhiéu, d@)ng thoi n6ng do ruou tao
thanh 16n s& (¢ ché hoat dong cua nim men. Nguoc lai moi truong 1€n men co néng do
duong qua thap s& khong dii co chat cho nam men hoat dong (Lé Ngoc T, 2002).

Dbi v6i da s6 nAm men vang, khi ting ndng do dudng trong méi trudng hon 30%
thi hiéu sudt con ethylic tao ra giam dan. Mot nghién ctru cua Bendensvin cho thiy
nhirng ndm men chiu duoc néng do ruou cao la nhiing nam men chiu dugc ap suit
tham thau cua duong manh.

Nong d6 dudng trong mdi truong 1én men cao thuong gay nhiéu bat lgi, lam ting
mot luong acid bay hoi trong moi truong. Mot giai phap cho vin dé nay 1a bd sung
dudng vao nhiéu lan véi lugng nhé thay vi chi mét lan.

2.4.5.6. Anh hwéng ciia thoi gian 1én men
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Thoi gian 13 yéu td quan trong anh huéng dén chit luong san phim vang. Trong
thoi gian 1én men chinh, néu thoi gian 1én men qua ngén, c6 thé lugng con tao ra qua
it. Trong thoi gian 1én men phu, néu thoi gian 1én men khéng da dé hwong hinh thanh,
mui vang s& khong dic trung. Di véi da sé nAm men, thoi gian 1én men chinh t6t nhat
la 7 — 20 ngay. Thoi gian lén men phu va tang trit ciia cac loai rugu phai tur vai thang
trg 1én.

Thoti gian 1€én men chiu anh hudéng cua cac yéu td nhu: nhiét do 1én men, néng do
duong, ching nAm men ... Néu ndng do dudng cang cao thi thoi gian 1én men cang
dai. Ngoai ra, luong gidng bo sung ciing 13 mot yéu té quyét dinh thoi gian 1én men.
Véi da sb cac loai vang, luong giéng bd sung vao khoang 3 — 10% thé tich dich lén
men.

2.4.5.7. Anh hwéng ciia khi SO2

NAam men rat bén v&i SO, so véi céac loai vi sinh vat khac, do do, nguoi ta thuong
x6ng khi SO, vao thung 1én men thanh tring trong san xuat ruou vang. Tuy nhién, v6i
noéng do cao, khi SO, c¢6 thé 1am trc ché qua trinh 1én men ctia nAm men.

Theo Xamxonova, khi SO, véi liéu luong 0,1% lam giam hoat d6 cua ché phﬁm
enzyme con véi lidu luong 0,5% thi hoan toan tic ché cac hoat dong clia enzyme.

Theo N.K Mogilianskii, ham lugng SO, trong mdi trudong cang cao s€ kéo dai
thot gian 1én men:

v’ Nong d6 khi SO, 50 mg/l dich 1én men s& kéo dai thoi gian 1én men 18 —

24g10.

v Nong d6 khi SO, 70 mg/1 dich 1én men s& kéo dai thoi gian 1én men 5 — 6

ngay.

v' Nong do khi SO, 1000 — 1500 mg/1 dich 1én men s& kéo dai thoi gian 1én men

I nam.
2.4.5.8. Anh huéng ciia nong do CO2 trong méi trudong 1én men

CO, duoc hinh thanh trong qua trinh 1én men ruou tir dudng: mot phan sé ton tai
trong moi trudng, mot phan s& tach 1én trén bé mit moi trudng, mot phan sé tich tu lai
thanh bé mat ngin cach giira khong khi va méi truong.

CO, tich tu trong méi truong chi 1am giam kha ning sinh san cta nim men,

nhung khong lam yéu kha nang 1én men ctia nam men.
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Theo Muler Turgar véi nong d6 khoang 0,25% trong lugng CO, trong moi
truong sé tre ché su sinh san cia ndm men.
Theo Smitener, su sinh san cia nAm men ngimg lai khi ndng d6 CO, dat dén 1,5%
trong lugng. V6i luong CO, nay twong duong véi ap sudt 7,7atm & 15°C.
CO, nam trong khoang khong gitra bé mat moi truong va khong khi cé tac dung
kiém ché sy phat trién cua vi sinh vat hiéu khi gay hai.
2.4.6. Cac dang hu héng cua rugu
2.4.6.1. Hu héng do vi sinh vt hiéu khi
Chu yéu 1a loai Mycoderma vini va vi khuan acetic. Nhimg vi khudn nay phat
trién t6t trong dicu kién c6 oxy, ching khong giy tro ngai néu qua trinh 1am ruou duoc
theo ddi can than.
Candida mycoderma hinh thanh mang trén bé mit ruou va tin cong vao dich
chiét cua ruou. N6 sinh ra CO, lam cho rugu c6 do con thép va nhat.

Phuong trinh hoéa hoc:

C,HsOH + O, 2C0O, + 3H,0

v

Vi khuan acetic s€ sinh ra dam ttr rugu khi c6 mat ctia oxy:

C2H5OH + 302 _— CH3COOH + Hzo

2.4.6.2. Hu héng do vi sinh vat yém khi hay hiéu khi tay nghi
% Tourne dicase
Loai nay duoc phat hién bang kinh hién vi, thu dugc tir sy ly tim mau vang. La
vi khuan yém khi, hinh que manh, phat trién manh trong méi truong c6 do con khong
qua cao. Su phat trién cta loai nay co thé duoc ngan chan bﬁng mot lugng tanin va
SO, tir Na,SO3. Hau qua khi chung ton tai trong moi truong lén men la lam tang do
acid bay hoi, lam giam luong acid khong bay hoi va quan trong 1a mui vi cling bi anh
huong. Chung sinh ra CO,, acid acetic, acid propionic va acid lactic.
% Vikhudn gay quinh dinh va duc
Khi rét ruou ra ly, vang khong chay déu, 16ng nhu nuéc ma dinh nhu ¢6 hd nép.
Loai vi khudn nay khong phd bién, c6 thé phong ngira bang cach thém tanin hodc dung

SO..
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% Cdc logi ndm men dai
v Hasenula anomala: loai nay phét trién tao thanh 16p mang trén bé mat, kha
nang 1én men rat yéu, tich lily 2 — 3% thé tich con, chiing c6 kha ning oxy
hoéa ruou thanh CO, va nudc.

v" Pichia alcohophila: loai nay c¢6 kha nang tao mang, c6 kha nang oxy hoa

ruou tao CO, va nudc.

v/ Candida mycoderma: té bao hinh ovan, khong tao bao tir. Chung phat trién

trén bé mat rugu va cling c6 kha nang oxy héa rugu tao thanh nudc va CO,.

v Bretamomyces vini: loai nay thuong gy hong ruou champagne, ching bi tiéu

diét & nong do sulfit tir 100 — 150mg/I.
Tdc hai ciia men dgi trong sdn xuét rwou:

Lam gidm ham lugng rugu vi chiing dung rugu lam nang lugng cho qué trinh ho
hap. San pham trung gian cta qué trinh nay 13 acid acetic, aldehyd, acid pyruvic va
esterethylic. Sau khi ding hét rugu ching tiép tuc oxy hoéa acetic.

Lam giam chat hoa tan trong vang do két qua chiing pha hity acid bay hoi va
glyxéryl.

% Vi khuin

v Acetobacter: trong vang thuong thay 20 loai khac nhau. Chiing c6 kha ning
phat trién & ndng do cdn 14% thé tich. Khi phat trién trong vang ching tao
thanh mot 16p mang mong, oxy hda rugu thanh acic acetic, tao cho vang co
mui kho chiu. Nong do acid acetic khoang 1mg/I thi thich hop véi vang
ngon, néu qua 2mg/1 thi khong thich hop cho viéc sir dung.

v" Micrococcus: nhiét do t6i wu phat trién 1a 26°C, chung c6 thé séng trong
dich c6 nong do con dudi 12% thé tich con, lodi nday c6 kha ning 1én men
duong thanh acid lactic va CO,, gy duc ruou va tc ché sy phat trién cta
nam men.

v Lactobacterium: thuong gap nhat 14 loai lactobacterium manitopeum, ching
c6 thé ton tai v6i ndng d6 con dudi 14%, giy duc vang .

v/ Bacterium tartarphtorum: loai nay oxy héa acid vini, mudi ciia ching va

glyxéryl.



23

% Nim méc
Thuong gap trong vang la cac loai nhu: Rhyzopus, Mucor, Aspergillus,
Penicillum. Khi gip diéu kién thuan lgi chung phat trién manh va giy hong vang.
Chung phat trién nhiéu trén cac thiét bi, bé mit hoa qua, lam nhiém ban bau khong khi
1én men.
=> Nhiing phwong phdp chong nhiém va chong gdy bénh cho rwou:
v' P6i v6i ndm mdc phai thuong xuyén kiém tra khong khi trong phong 1am
viéc, thiét bi can phai vé sinh, thanh tring va sy khé dinh ky.
v' P6i voi ndm men dai cin phong ngira bang cach do day dich 1én men.
Nhu thé s& han ché su phat trién ciia nAm men tao mang.
v' Vi loai Mycoderma, han ché su xdm nhap cta khong khi tir méi truong
bén ngoai thung 1én men va xdng SO, vao trong thung.
v Vi khuan lactic, can sulfit hoa vang & nong d6 SO, tir 50 — 70ppm hoic
thanh tring pasteur 5 — 15phut & 60 — 70°C.
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Phin 3. VAT LIEU VA PHUONG PHAP NGHIEN CUU

3.1. Thoi gian va dia diém nghién ciru

Pé tai dugc thuc hién tir 06/02/2006 — 18/06/2006 tai phong thi nghiém Vi Sinh
khoa Coéng Nghé¢ Thuc Pham truong Dai Hoc Nong Lam.
3.2. Nguyén li¢u, hoa chit, thiét bi

Nguyén liéu

Pia diém thu mua Sabdché: chg Tan Phu, phuong Linh Trung, quin Thu Prc,
Tp.HCM. Sabdoché duge chon 1a gibng Sabdché qua dai, qua phai chin déu, khong bi
hu hong, dap nat.

Giong vi sinh vat

Chung Saccharomyces sp phan lap tir dich qua Sabdoché (S.Sabdché).
Chung Saccharomyces cerevisiae 28 — phong thi nghi€ém Vi sinh Truong Pai hoc
Nong Lam Tp.HCM.
Chung Saccharomyces cerevisiae F43 — Vién bao tang gidng vi sinh vat Ha Noi.
Ho4 chit
% Hoa chat phan tich hoa ly
Hoa chét dinh lugng acid tong s6: NaOH 0, 1N, phenolphtalein. ..
Nhom hoéa chét dinh luong dudng tong, dudng khir: Ferrycyanure KsFe(CN)g, NaOH
2,5N, HCl 5%, dung dich glucose 0,5%,...
Chat diéu chinh vat chat kho: dudng saccharose.
% MOi truong kiém tra chi tiéu vi sinh
Moi trudng kiém tra TSVKHK: NA (Nutrion Agar).
Mai truong kiém tra TSNMNM: PGA (Potato Glucose Agar).
Moi trudng kiém tra Coliforms: BGBL (Brilliant Green Bile Lactose).
Mai truong kiém tra E.coli: EMB (Eosin Methylene Bleu Agar).
v Autoclave.
v Thiét bj chung cat.
v' Khuc xa ké Atago tir 0 — 32%.
v' May do pH Metrohm 744,

v B0 chung cat rugu, con ké.



v" Dung cu chuan d9 acid, chuin d6 xéac dinh duong téng, duong khu.

v T am.

v' Céc thiét bi can thiét khac.

3.3. Noi dung va phwong phap tién hanh

3.3.1. Khaio sat thanh phan nguyén liéu

Bang 3.1. Thanh phan nguyén li¢u dwoc khao sat

STT Thanh phén Pon vi
1 | Nong d6 chat kho hoa tan %
2 | bopH
3 Do acid (theo acid citric) %
4 | Puong tong %
5 Duong khu %

3.3.2. Phwong phap xac dinh cac chi tiéu

3.3.2.1. Chi tiéu héa 1y

Bang 3.2. Phuwong phap xac dinh chi tiéu hoa ly

STT Chi tiéu hoa ly Phwong phap xac dinh
1 | Nong d6 chat kho Khuc xa ké Atago 0 — 32%
2 |pH May do pH Metrohm 744

3 | Chuan do acid tbng s6 | Dung dung dich chuan NaOH 0,1N véi chi thi

mau la phenolphtalein (phu lyc 1.1)

4 | Puong tong, duong khir | Phuong phap Ferrycyanure (phu luc 1.2)

5 Do ruou

Dung ruou 1‘<é' co Vgch do do ruou va nhiét do
quy vé d6 cdn chun & 15°C (phu luc 1.3)

3.3.2.2. Chi tiéu vi sinh

Kiém tra TSVKHK: bang phuong phap d6 dia, dém khuan lac moc trén méi

truong NA sau thoi gian nuéi cdy ¢ 37°C trong 24gid (phu luc 2.1).

Kiém tra TSNM: bang phuong phap do dia, dém khuan lac moc trén méi trudng

PGA sau 24gi® nuéi cdy ¢ 37°C (phu luc 2.2).
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Kiém tra Coliforms: bang phuong phap MPN: cho vao cic dng nghiém cé chira
dung dich BGBL mdt lugng mau xac dinh can kiém tra. Dya trén nhiing 6ng cho két
qua (+), lap mot chi s roi tra bang Mac Crady dé dinh lwong vi sinh vat/don vi thé
tich hodc khéi lwong (phu luc 2.3).

Kiém tra E.coli: kiém tra Coliorms & 44,5°C cho khuén lac nghi ngd va c6 phan
ung IMViC phu hop (phu luc 2.4).

3.3.2.3. Chi tiéu cam quan

Dénh gia cac chi tiéu theo phép thir so hang va phép thir cho diém theo TCVN
3215 — 79 va Ngoé Thi Hong Thu (1989) (phu luc 4 va 5).

Trong d¢ tai nay, thi nghiém dugc bo tri theo kiéu hoan toan ngau nhién. Mdi
nghiém thiac dugc lap lai ba lan, qué trinh 1én men dién ra & nhiét d6 phong (30 —
330C). pH cua dich qua Sabdché trude khi 1én men 1a 3,5 — 3,6, mat do nim men nudi
ciy 1a 5x10° th/ml.

Céc thi nghiém duogc tién hanh trén co s& chon céc nghiém thuc tdi wu cua thi

nghiém trudc lam co s& cho cac thi nghiém sau.



Céc thi nghiém duoc tién hanh theo so dd sau:

Saboché

Xay/tham thau

A 4

Phdi tron

A 4

Nam men

Thanh trung

A 4

Nhan gidng

Lén men chinh

So @6 3.1. Quy trinh tién hanh thi nghiém
3.3.2.4. Thi nghiém 1: thir nghiém cac phwong phap chiét xuit dich qua
Thi nghiém khao sat hai phuong phap lay dich qua: phwong phap xay va phuong

phap tham thau.

<% BO tri thi nghiém
Thi nghiém 1 yéu té, bd tri theo kiéu hoan toan ngﬁu nhién, 2 nghiém thuc, 3 lan

lap lai (3 hii thay tinh), m&i hii chira 300ml dich thu héi.

l

Lén men phu

y

Lang trong

\ 4

San pham

\ 4

Dong chai

Dich Ién men
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Chi

Phwong phap chiét xuit

Phwong phap xay | Phwong phéap thim thau
tiéu theo doi

Nong dé chit khé (%)

pH

Do con (%V)

Lwong dich thu hi (ml)

DN N NN

Téng don vi thi nghiém 2x3 = 6 (hil).

< Cich tién hanh
Phuong phéap xay: Saboché da chuan bi, cat nho 3 — 4cm cho vao may xay sinh
t6 trong 30gidy. Ty 1& Saboché : nudc thém vao trong qua trinh xay 1a 1 : 3.
Dich qua thu dugc sau khi xay dem di dé phdi tron.
Phuong phap tham thau: Saboché duoc chuan bi, cit nho 3 — 4cm, bd sung 50%
duong theo khoi lugng Saboché, tron déu va dé cho dich thoat ra trong khoang
4¢i10, dich qua thu dugc dem dé di phéi tron. Dich qua thu duoc béng cach loc
qua vai.

% Céac yéu td ¢b dinh
Ham lugng vat chit kho cua dich trude khi 1én men: 20%.
Thoi gian lén men: 4 ngay.
Nam men sir dung: Saccharomyces cerevisiae 28.
Ty 1& ndm men: 10% so v&i dich 1én men.

¢ Chi tiéu theo do6i

Chi ti€u hoa ly: ham luong vat chat kho, pH, do cOn sau khi 1én men, lugng dich

thu hoi.

< Muc dich: xac dinh phuong phap 13y dich qua t6t nhét cho cac thi nghiém
tiép theo.
3.3.2.5. Thi nghiém 2: khao sat anh hwéng ciia cac chiing nAm men 1én qua
trinh 1én men dich qua

< BO tri thi nghiém



29

Thi nghiém 1 yéu t6, bd tri theo kiéu hoan toan ngau nhién, 5 nghiém thtrc, 3 1an

lap lai (3 éng nghiém), mdi dng chira 30ml dich 1én men.

Chiing nim men S.Saboché |S.Saboché
Sc.28 | S.Saboché | Sc.F43
Chi tiéu theo doi +Sc.28 + Sc.F43

Nong do chat kho (%)
pH
P con (%V)

Chu thich:
Sc.28: Saccharomyces cerevisiae 28
S.Saboché: Saccharomyces sp phan lap tir dich qua (S. Saboché)
Sc.F43: Saccharomyces cerevisiae F43
S.Saboché + Sc.28: Saccharomyces sp Saboché + Saccharomyces cerevisiae 28
S.Saboché + Sc.F43: Saccharomyces sp Saboché + Saccharomyces cerevisiae F43
Tong don vi thi nghiém 3 x 5 = 15 (6ng)
% Céch tién hanh
Céc chiing nam men Saccharomyces cerevisiae 28, Saccharomyces sp Saboché,
Saccharomyces cerevisiae F43, Saccharomyces sp Saboché + Saccharomyces
cerevisiae 28, Saccharomyces cerevisiae F43 + Saccharomyces sp Saboché duogc
chuan bi bang cach nudi ciy trong mdi truong 1ong, sau 24h, khi cac ching c6 mat do
5x10° tb/ml thi dugc thu hdi canh khuén dé tién hanh thi nghiém. Pha ché nuéc qua
sau khi thu hdi ¢ thi nghiém trén v6i ham luong chat kho hoa tan 1a 20% da thanh
trung. Phan phdi dung dich 1én men va men giéng vao trong dng nghiém da vo tring
v6i ty 16 men gidng 1a 10% va ndng do dudng nhu trén.
% Cac yéu to c6 dinh
Ham lugng vat chat khé cua dich trude khi 1én men: 20%.
Thoi gian Ién men: 4 ngay.
Ty 1& nAm men: 10% so v&i dich 1én men.
Nhiét d6 cua qua trinh 1én men: 30°C.
¢ Chi tiéu theo doi
v" Chi tiéu hoa ly: ham lugng vat chét kho, pH, do con sau khi 1én men.

v' Téc d6 1én men, kha ning sinh CO, dugc ghi nhan bang mit.
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¢ Muc dich: xac dinh chung nam men c6 kha nang 1én men tot nhat, cho gia

trj cam quan cao nhat dé tién hanh céc thi nghiém tiép theo.

3.3.2.6. Thi nghi¢m 3: khio sat anh hwéng ciia ty 1 nam men I1én chat lwgng
cia dich 1én men
% BO tri thi nghiém
Thi nghiém 1 yéu t6, bd tri theo kiéu hoan toan ngau nhién, 3 nghiém thirc, 3 1an

lap lai (3 éng nghiém), mdi dng chira 30ml dich 1én men.

Ty 1¢ nim men (%)

Chi tiéu theo doi

Nong d chat khé (%)
pH
Po con (%V)

Tong don vi thi nghiém 3 x 3 = 9 (6ng)
< Cich tién hanh
St dung chung nAm men va néng d6 chat kho hoa tan thich hop nhat duge chon
tir cac thi nghiém trén. Phan phdi dich 1én men c6 nong do chat hoa tan va ching nam
men d3 duoc chon vao cac dng nghiém vo trung véi ty 16 ndAm men thay doi 1a 5%,
10%, 15%.
< Yéu t6 co dinh
Thoi gian Ién men: 4 ngay.
Ham lugng vat chat khé cua dich trude khi 1én men: duoc chon tir thi nghi¢m 3.
Chung nam men: duoc chon tir thi nghiém 2.
Nhié¢t do ctia qua trinh Ién men: 30°C.
¢ Chi tiéu theo doi
v/ Chi tiéu hoa ly: pH, do con sau khi 1én men.
v’ Tbc d6 1én men, kha ning sinh CO, dugc ghi nhan bang mat.

7/

¢ Muc dich: chon duogc ty 1€ men thich hop nhét cho san phém 1én men.



31

3.3.2.7. Thi nghiém 4: khao sat anh hwéng ciia nong dd chat kho 1én qua
trinh 1én men
<% BO tri thi nghiém
Thi nghiém 1 yéu td, bd tri theo kiéu hoan toan ngiu nhién, 4 nghiém thuc, 3 lan

1ap lai (3 éng nghiém), moi 6ng chira 30ml dich 1én men.

Nong dd chat kho (%)
Chi tiéu theo doi

15 20 25 30

pH
P con (%V)

Téng don vi thi nghiém 3 x 4 = 12 (Ong)
< Cich tién hanh
Dich qua sau khi thu hdi duoc pha ché & cac ndng d6 chat kho hoa tan 1a 15%,
20%, 25%, 30% duoc cho vao cic 6ng nghiém da vo tring, sau d6 bod sung vao 10%
ching ndm men d3 duoc chon tir thi nghiém 2 véi mat 4o 1a 5x10° th/ml.
% Céac yéu td ¢b dinh
v Thoi gian 1én men: 4 ngay.
v/ Chiing ndm men: duoc chon tir thi nghiém 2.
v Ty 1é nam men: 10% so v&i dich 1én men.
v'Nhiét d6 cua qué trinh 1én men: 30°C.
¢ Chi tiéu theo do6i
v/ Chi tiéu hoa ly: pH, do con sau khi 1én men.
v Toc do 1én men, kha nang sinh CO, dugc ghi nhan bang mat.
< Muc dich: xac dinh dugc ndng do chat kho thich hop cho qué trinh 1én
men.
3.4. Kiém tra chit lwgng sin phim
San pham cubi cing duoc tao thanh bang cach chon cac yéu té t6i vu cua céc thi
nghiém trén. San pham duoc kiém tra chi tiéu vi sinh va danh gia cam quan bang
phuong phap cho diém theo TCVN.
3.5. Xir 1y so liéu
Céc s6 lidu duogc xtr Iy trén chuong trinh STAGRAPHIC 7.0
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Phin 4. KET QUA VA THAO LUAN

4.1. Khao sat thanh phan nguyén liéu

Chon nhitng qua Saboché chin dong déu, khong hu hong, dap nat, dem nghién
nat, thu dich qud, dem dich qua di tién hanh phan tich cac chi tiéu hoa ly. Ching toi
thu dugc cac két qua sau:

Bang 4.1. Thanh phén dich qua Sabdché

STT Thanh phin Ham lugng
1 | Nong d6 chat kho hoa tan (%) 17,8
2 | DboépH 3.51
3 Do acid (theo acid citric) (g/1) 0,55+ 0,02
4 | Buong kht (%) 5.36 +0,50
5 | Puong tong (%) 6,25 + 0,50

Két qua tir bang 4.1 cho thdy do acid va d6 pH ciia nguyén liéu twong d6i phu
hop véi kha ning 1én men cta nim men. Ham lugng chéat kho hoa tan tuong ddi cao
(17,8%) va lugng dudng tong, duong khir twong d6i thap tao diéu kién thuan loi cho
qua trinh 1én men.

4.2. Thir nghiém cic phwong phap chiét xuit dich qua

Trong quy trinh san xuat cac loai nudc qua 1én men, ngudi ta co thé sir dung
nhiéu phuwong phap dé thu hoi dich qua nhu cac phuong phap nghién, cha, ép. Dich
qua sau khi thu héi duoc bod sung thém dudng, men giéng dé tién hanh 1én men. Cach
nay s& rat ngan giai doan 1én men chinh va thudng thuc hién trén cac loai qua mong,
mém.

Sabdché cling thudc loai qua co thit mém, vo rat mong nén co thé dé dang thu hoi
dich qua bang cac phuwong phap trén. Tuy nhién, dé nang cao hiéu suét thu hoi, chung
t6i thir nghiém viéc thu hoi dich qua Sabdché bang hai phuong phap: phuong phép xay

va phuong phap tham thau. Két qua thu dugc nhu sau:



Béang 4.2. Cac chi tiéu cua dich Sabéché

Phuwong phap chiét xuét Phwong Phuong phap
Chi tiéu (trung binh) phap xay tham thau
Nong do chat khé (%) 8,5633° 8,500
pH 3,460° 3,497°
P con (% V) 6,307° 6,327°
Luong dich thu hdi 381,333" 139,600°

Ghi chu:
X2 Y®: khac biét co ¥ nghia.
X? Y% khac biét khong c6 ¥ nghia.
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Qua bang 4.2, ham lugng con trung binh cua cac nghiém thic thay doi tir 6,307%
dén 6,327%, pH trung binh thay d6i tir 3,460 dén 3,497, nong do chat kho hoa tan thay
d6i tir 8,533% dén 8,500%. Tuy nhién, theo két qua thong ké (phu luc 7.1, 7.2, 7.3) ta

thay su chénh I¢ch gifra cac gia tri cia nong do chat kho hoa tan, d§ con va céc gia tri

pH ciia 2 phuong phép 1a khong dang ké.

=> Nhu véy, phuong phép ly dich qua khong anh hudng t&i chat lugng san pham.

Tuy nhién, két qua xur 1y thong ké (phu luc 7.4) cho thay luong dich thu héi tir hai

phuong phép rat khac biét (P < 0,05). Khoang bién thién ty 1& thu hdi san pham tir

139,6ml dén 318,33ml trén 100g nguyén liéu. Trong d, phuong phap xay cho lugng

dich gap 3 1an so v6i phuong phap tham thau (bang 4.2).

500

=) 381.333

£ 400

L

/(O

T 300

E 200 139:6

e

O 100

a

0 .
xay thAm thau

PHUGNG PHAP
Hinh 4.1

So sanh dich thu hoi giira hai phwong phap chiét xuit

Su khac biét nay 1a do trong phuong phap tham thau, kha ning ly trich dich chua

tri¢t dé, chua tan dung hét luong dich trong qua. Trong khi d6, & phwong phap xay,
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toan bd qua dugc str dung va qua trinh 1én men gdm ca xac qua. Sau khi 1én men, dich
qua dé dang duoc loc khéi dich 1én men.

=> Phwong phap xay la phwong phap dwoc chon dé tién hanh cac thi nghi¢m tiép
theo.

4.3. Khio sat anh hwéng ciia cac chiing nAm men 1én qua trinh 1én men dich qua

Bing 4.3. Anh hwéng ciia chiing nAm men dén qua trinh 1én men

Chiing nim men S.Sabdché |S.Sabdché
. pen Sc.28 | S.Saboché | Sc.F43
Chi tiéu + Sc.28 + Sc.F43
(trung binh)
Nong dd chit kho (%) 9 14,60 | 10,00° | 13,13° 14,80¢
pH 3,45° 3,44° 3,45° 3,45°% 3,44°
Pé con (% V) 6,05 2,97° 5,50° 3,78 2,86°

Bang ANOVA va trac nghiém LSD (phu luc 8) cho thdy anh huéng cua cac
ching ndm men 1én qua trinh 1én men cua dich qua 13 c6 ¥ nghia véi d6 tin cay 95%.
Tuy nhién, khong c6 khac biét thong ké ddi véi cac gia tri pH (phu luc 8.2). Piéu nay
cho thay, sy thay ddi gia tri pH khong phu thudc vao cac ching ndm men ma chi phu
thudc vao ham luong chat kho hoa tan ban dau va céc loai acid hitu co sinh ra sau qua

trinh 1én men.

16

14 —
g 12 —
o 10 —
< 8 —
Z 6 —
5 4 —
2 L

0 w x x :
Sc 28 S. Sabdché  Sc F43  S. Sabbéché S.Sabbéché

+ Sc 28 + Sc F43
CHUNG NAM MEN
Hinh 4.2

Thay d6i nong d chit khé ciia cac chiing nAm men
S liéu trong bang 4.3 cho thiy: nhin chung sau 4 ngay 1én men, kha ning phan

giai duong cila cac ching nam men S.Saboché + Sc.F43, S.Saboché, S.Saboché + Sc.28
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1a kha yéu nén ham luong chit kho hoa tan con lai trong dich 1én men kha cao tir
14,8%, 14,6% dén 13,13%. Do d6, do con sau khi 1én men cua cac chung nidm men
nay tuong d6i thip. Su khac biét vé kha ning sir dung duong ciing nhu khac biét vé
ndng do codn giita cac dich sau 1én men cta cic chung ndm men c6 thé 13 do sy khéc
biét vé hoat luc cling nhu kha ndng 1én men cua cac loai men va kha nang thich nghi

mdi truong cia cac loai nAm men khéng gidng nhau.

7
6
5
3
=)
= 4
3
- 3
=
2 I
1 I
O T T T T
Sc 28 S. Sabbché Sc F43 S. Sabdché S.Saboéché
+Sc 28 + Sc F43
CHUNG NAM MEN

Hinh 4.3. Thay d6i d9 con ciia cac chiing nAm men

Theo doi dién bién ciia qua trinh 1én men ching t6i nhan thay kha ning sinh khi
ctia chung nim men S.Saboché + Sc.28 tuong ddi cao, 16p bot trén bé mat dich 1én men
khong qua mong, kha ning két lang ciing twong ddi cao. Ngoai ra, sy két hop giita hai
chung nim men nay lam cho dich sau khi 1én men ¢6 mui thom diu, c6 huong vi dac
trung ctia Saboché va do con cta dich sau 1én men cling kha cao.

=> Chiing tdi chon két hop hai chiing nAm men nay 1am yéu t6 nAm men cho
thi nghiém sau.
4.4. Khao sit anh hwéng ciia ty 1¢ nAm men 1én chit lwgng ciia dich 1én men

Khdao sat anh huong cua ty 1€ nim men dén qué trinh 1én men dugc thuc hién &
cac ty 18: 5%, 10%, 15%. Sau khi két thiic qua trinh 1én men tién hanh khao sat nong

d6 chat kho, pH va ndng d6 con nhu bang 4.4
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Bing 4.4. Anh huwéng ciia ty 1¢ nAm men 1én ndng dd chat kho, dd con va pH

Ty 1é chiing nAm men (%)
at do té bao 5x10°tb/ml | 5 10 15
Chi tiéu (trung binh)
Nong d chét kho (%) 15° | 10,40° | 6,53
pH 3,43 | 345% | 3,45°
Db con (%V) 2,75° | 528° | 7,41°
16
14
12
X
(5’ 10
< 8
=
I 6
O
4
2
0
5 10 15
TY LE MEN (%)

Hinh 4.4. Anh huéng cia ty 1é men gidng dén su thay do6i chat kho

Bang 4.4 cho thay khi lugng gidng cdy 1a 15% thé tich dich 1én men thi ndng do
chat khé va do con dat duoc trong dich 1én men thanh phém la 6,53% va 7,41%V.
Trong khi d6 & ty 18 men gidng 5% va 10% thi nong do chat kho va ndong do con lan
luot 1a 15%; 2,75%V va 10,4%; 5,28%V. Su khac biét nay hoan toan cé y nghia vé
mit thong ké (P < 0,05) (phu luc 9.1 va 9.3). Su khac biét nay duoc giai thich nhu sau:

Khi luong gidng cdy ban dau 1a 5% thé tich dich 1én men thi d6 con cua ruou
thanh pham thap. Do khi lugng giéng ndm men qua it, lugng té bao nay choi khong dat
luong t6i da can thiét, nAm men can nhiéu thoi gian dé thiét 1ap can bing dong gitra
quan thé nAm men va mdi trudng 1én men. Mit khac, do phai ting sinh khdi 1én nhiéu,
nam men tiéu thu nhiéu chat dinh dudng cho viéc xay dung t& bao méi. Dén khi dat
dugc luong sinh khéi can thiét dé 1én men thi lugng dudng trong moi truong da giam

dang ké nén muc do 1én men tao con thap.
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Khi luong gidng nAm men ban dau tang 1én 10% va 15% thé tich dich 1én men thi
d6 con ciia ruou ting 1én, ndng d6 chit kho con sot lai giam (10,4% va 6,53%). Pidu
nay c6 nghia 1a ham luong dudng 1én men, tiéu thu dé chuyén hoa thanh ruou ting 1én.
Thoi gian can thiét dé thiét 14p can bang dong ngén lai, nAm men nhanh chéng sinh
trudng va 1on 1én dat dén d6 cdn cuc dai. Déng thoi mat do nAm men ban dau da 16n
thi ty 16 ndm men nay chdi thap, toc do sinh san t& bao moi twong dbi bé, chat dinh
dudng it bi tiéu hao cho viéc xay dung té bao méi cling nhu trao ddi chit cho té bao

con moi hinh thanh.

PO CON (%)
N

5 ~ 10 15
TY LE MEN (%)

Hinh 4.5
Anh huéng ciia ty 1¢ men gidng dén sy thay doi do con

Tuy nhién, néu tiép tuc ting luong gidng dén mot mirc nao d6 thi do con thanh
pham thu duoc s& co xu hudng giam xudng. Hién tuong nay 1a do mat do nidm men
ban dau qué cao thi ching sé& str dung nhiéu dudng hon dé canh tranh dinh dudng va
tang sinh khéi. Khi d6 luong sinh khdi nAm men ting dong nghia véi viée giam luong
duong nén d6 ruou tao thanh thap.

Theo ddi qué trinh 1én men chung toi thay rang téc do 1én men va kha ning sinh
khi ctia dich 1én men ting ty 1¢ véi ndng d6 nam men dugc gieo cay ban dau (kha ning
sinh CO, tang dan tir 5%, 10% dén 15%). Tuy nhién, theo thong ké so bg, chiing t6i
thiy rang mic du nghiém thirc 10% ty 1é men ban dau c6 kha ning sinh khi trong dbi
manh va do cdn thu duge khong qué cao nhung san phém sau khi Ién men lai dugc

nhiéu ngudi wa thich, c6 mui thom dic trung ctia qua Saboché va khong qua déng.
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=> Do d6, chiing t6i chon ty 1¢ nAm men 13 10% lam ty 1¢ nAm men cho thi
nghiém sau.
4.5. Khio sit anh hwéng ciia nong do chit kho 1én chit lwong ciia dich 1én men

MB&i loai nuée qua c6 ham lwong duong khac nhau do d6 dé 1én men hiéu qua can
bd sung mot lwong dudng nhat dinh. Luong dudng bd sung con tuy thudc vao kha
ning chiu dung 4p suat thim thdu ctia ndm men dé can bang 4p suit bén trong té bao
v61 bén ngoai moi truong.

Anh hudng ctia 4 nong do chat kho (15%, 20%, 25%, 30%) 1én qua trinh 1én

men dich qua Sabdché dugc trinh bay qua bang 4.5 va biéu d6 4.6.

Bang 4.5. Anh hwéng ciia ndng d6 chit kho ciia dung dich 1én men Ién sy thay doi

cua pH va dg con

Nong d9 chat kho
Chi tiéu (trung binh)

15% | 20% | 25% |30%

Nong d9 chat khé sau 1én men (%) 413 | 826 | 14,33 | 21,33

pH 3,443 | 3,442% | 3,440° | 3,437°
P con (%V) 5,977° | 6,453° | 5,867° | 4,767°
7
6
5
<
>4
©
O
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15 20 25 30
CHAT KHO (%)
Hinh 4.6

Anh huéng ciia ndng dd chit khoé 1én sy thay doi ciia d con
Trude khi 1én men, ndng d6 chat kho cua 4 16 thi nghiém 1a 15%, 20%, 25%,
30%, bang 4.5 cho thay sau 4 ngay 1én men, nong do chat kho trung binh con lai
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tuong ung la 4,13%; 8,26%; 14,33%; 21,33%. Nhu vay, néng d6 chét khé cua 4 16 thi
nghiém giam di lan luot 12 10,86%; 11,74%; 10,67%; 8,67%. Day chinh la d6 dudng
can tiéu hao trong qu4 trinh 1én men. Lugng dudng ndy dugc ndm men sir dung vao 2
muc dich:

v" Quia trinh sinh san va phat trién ciia chiing.

v" Qua trinh 1én men dudng thanh con va mot s6 san pham khéc.

Tir bang 4.5 ciing cho thiy néu ndéng d6 duong sir dung ban dau cao thi néng do
con lai cling cao. Nhu vay, trong khodng thoi gian 1én men chinh, ngoai lugng duong
tiéu thu cho qua trinh sinh san va phat trién, nAm men chi c6 thé 1én men mot luong
duong nhat dinh.

Theo két qua xir 1y thong ké, nong d6 con hinh thanh & 4 16 thi nghiém cé su
khac biét nhau va do cdn & cac néng do 15% va 25% co su giéng nhau (5,977b va
5,867"). Su khac biét nay hoan toan ¢ y nghia (P < 0,05). V6i ndng do chét kho ban
dau ting dan nhu trong thi nghiém c6 thé nhan thy ndng d6 con ciing ting theo. Tuy
vay, d6i v6i timg loai nAm men riéng biét c6 kha ning chiu dung ap suit tham thau
khac nhau. Khi ting nong do dudng trong moi truong 1én men s& kéo dai thoi gian 1én
men va hiéu suét tao ruou tr mot don vi duong s€ giam, lugng ruou tao ra khong dang
ke.

Ciing tir bang 4.5 ta thay pH trong dich 1én men giam nhe (ty 1¢ nghich v&i nong
d6 duong ban dau). Hién tuong nay 1a do khi ting dan ham lugng chéat kho trong dich
1én men s& c6 mot sb acid hitu co duge hinh thanh do d6, ham lugng acid trong dich
1én men ting dan va tir d6 1am giam pH cua dich 1én men.

Bendensvin d3 1am thi nghiém nghién ctru anh hudng ctia nong d6 dudng 1én sy
1én men va nhan thiy rang bat dau tir ndng do duong tbi wu 30°Bx thi kha nang lén
men bat dau giam, v6i ndong d6 duong qué cao thi qua trinh dimg lai & 5 — 6% thé tich
con. Nguyén nhan 1a phan 16n cic té bio ndm men da chét do hién twong co nguyén
sinh (Nguyén Thanh Tién, 2004). Nhu vay, voi nong do chit kho ban dau trong
khoang 20 — 25% la phu hop cho dich lén men.

Két qua thi nghiém da ching minh rﬁng, voi dich qua Saboché co pH 1a 3,51; su
két hop 2 chiing nAm men S.Sabdché + Sc.28 véi ty 1¢ gidng nAm men bo sung 1a 10%
thé tich dich 1én men, thoi gian 1én men 14 4 ngay thi ndng do dudng thich hop nhét dé

1én men 1a 20%.
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4.6. Kiém tra chit lwgng san phim

San phém cudi cung dugc thuc hién dua trén cac yéu t6 toi wu nhat duoc chon ra
tir cac thi nghiém trén, san pham tao thanh c6 ham luong duong khir 1a 1,37%, d6 con
13, d6 chua 3,84 hoan toan dat tiéu chuén chat luong rugu vang. Sau do, san phém
duogc tién hanh kiém tra cc chi tiéu vi sinh va danh gia cam quan, két qua kiém tra
nhu sau:

Bang 4.6. Két qua kiém tra chi tiéu vi sinh dich sau 1én men

Tén chi tiéu So lwong | Tiéu chuin
TSVKHK (cfu/ml) 70 100
Coliforms (MPN/ml) 0 0
TSNMNM (cfu/ml) 0 0
E.coli (cfu/ml) 0 0

Qua bang kiém tra chi tiéu vi sinh chung t6i nhan thiy két qua thu duoc déu nam
trong giéi han cho phép cua Tiéu chuan Nha nude (TCVN 6096 — 1995, TCVN 5042 —
1994) (phu lyc 3).

Hoi dong cam quan dugc thanh 14p gdm c6 7 thanh vién cta 16p CNSH 28 va
CBTP 28 c¢6 kha niang cam quan, chiing t6i thu dugc két qua danh gia cam quan cia
san pham nhu sau:

Bang 4.7. Két qua danh gia cim quan san phim rwou vang Sabdché theo phuwong

phép cho diém

Chi Piém ciia cac thanh vién Tépg Pi¢m | Hé s6 | Piém c6
tio s0 | trung | quan | trong
" 1 2 3 4 5 6 7 | @iém | binh trong | lwong
Mau
sac,dop | 5 | 5 5 4 |5 4 4 32 4,57 0,8 3,66
trong
Mui 4 | 5 4 515 4 3 30 4,29 1,2 5,15
Vi 4 | 3 5 4 | 3 4 3 26 3,71 2 7,42
Tong 16,23
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Dua vao két qua trong bang 4.7 va bang phén loai danh hiéu chit luong dbi véi
san pham khong dung danh hiéu hang wu theo TCVN 3215 — 79 (Truong Thuc Tuyén,
2004) thi san phdm nudc Saboché 1én men c6 diém trung binh 16,23 dat loai kha.
Nhung theo yéu cau ti thiéu vé diém trung binh chua co trong luong dbi véi cac chi
tiéu thi vi cia rugu vang Saboché chua dat 3,8; do do, danh hi¢u bi ha di mét bac: dat
tiéu chuan. Diéu nay c6 thé 1a do san pham chi dugc theo ddi trong mot thdi gian ngin
(1 thang) nén vi con chua, néng, chua hai hoa mic du mau sic va do trong cua san

pham rat dep duoc danh gia cao.

Hinh 4.7. Rwgu vang saboché
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Phin 5. KET LUAN VA PE NGHI

Két ludn

Sau khi tién hanh nghién ctru thir nghiém ché bién nuéc Saboché 1én men, chung

to1 rut ra mot so két luan sau:

5.2.

> Phuong phap chiét xuit dich qua khong anh hudng 1én céc chi tiéu hoa Iy cua

dich 1én men trong diéu kién thi nghiém nay. Vé luong dich thu hoi, ta thiy
dugc sy khac biét co6 ¥ nghia gitra 2 phuong phép, trong d6, phuong phap xay
cho lugng dich cao hon (gip 3 lan phuong phap tham thiu). Do viy, phuong
phap xay duoc chon lam phuong phap dé tién hanh cac thi nghiém tiép theo.

Sy thay d6i cac chung ndm men c6 anh hudng rat nhiéu 1én nong do chéat kho
hoa tan, do con nhung khong 1am thay doi dang ké do pH. Su két hop giira 2
chung nim men Saccharomyces sp phan lap tir dich qua (S.Saboché) +
Saccharomyces cerevisiae 28 (Sc.28) cho ra san pham duoc danh gia cao nhat.
Do d6, nghiém thirc duge chon dé tién hanh céc thi nghiém tiép theo 1a ching
nam men két hop giita 2 chung Saccharomyces sp phéan lap tir dich qua
(S.Saboché) + Saccharomyces cerevisiae 28 (Sc.28).

Ty 1é nAm men thich hop nhat dé bd sung vao dich 1én men va cho san pham
sau 1én men dugc ua thich 1a 10% thé tich dich 1én men véi mat do té bao nam

men 13 5x10%b/ml.

> Néng dd chat kho ban dau cua dich 1én men cho hiéu suét 1én men tdt nhét 1a

20%.
Qua trinh 1én men chinh két thic sau 4 ngay lén men, ruou non cé lugng chét
kho hoa tan 1a 7,25 va do con 1a 8,2.
Sau thoi gian theo ddi (1 thang), san pham cudi ciing ¢6 d6 con l1a 13 dugc danh
gia dat tiéu chuan véi diém tong 1a 16,23.
Pé nghi

Thi nghiém duoc tién hanh & quy mé phong thi nghiém do d6 chiing toi chi khao

sat mot s6 yéu t6 anh huong dén qua trinh san xuat rugu vang Sabdché nhu: nong do

chat kho, gidong nam men va ty I¢ men giong. Be c6 mot két qua hoan thi¢n hon vé qua

trinh 1én men céc loai dich qua noéi chung ciing nhu mét quy trinh san xuat dich qua

Saboché 1én men hoan chinh hon, chung t6i c6 mot s6 d€ nghi nhu sau:
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Khao sat anh huéng ctia nhiét d6 1én men 18n chit luong san phdm

Nghién ciru d6 pH thich hop nhat cho qué trinh 1én men.

Tim ra ty 1& phdi tron thich hop nhét gitta 2 chung nAim men Saccharomyces sp
phan lap tir dich qua (S.Saboché) va Saccharomyces cerevisiae 28 (Sc.28) dé
cho san pham 1én men dat két qua cao nhét.

Nghién ctru nhiét 6 va thoi gian ton trit thich hop nhat cho san pham sau khi
tién hanh 1én men chinh dé thu duoc san pham cho danh gia cam quan cao nhat.
San xuét trén quy mé 1on dé danh gia hiéu qua kinh té viéc san xuét ruou vang

tr Saboché.
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Phu luc 1: Phuwong phap xac dinh chi tiéu hoa ly

1.1. Xac dinh d6 acid tong sé

Nguyén tic: d6 chua toan phﬁn duoc xac dinh dua vao dac tinh acid hiru co
(acid yéu) dé hoa tan trong nudc va cac dung dich cia ching dé& phan tmg véi kiém
nén d& dang chuan d6 bing kiém (NaOH 0,1N hay KOH 0,I1N), véi chi thi mau 1a
phenoltalein.

Tién hanh: hit 10ml mau cho véao binh dinh mtc 100ml va dinh dén vach dinh
mirc. Sau d6 hit trong binh dinh mirc 10ml cho vao erlen, dinh phan bang dung dich
NaOH 0,IN véi phenoltalein cho dén khi dung dich chuyén tir khong mau sang mau
hong nhat bén.

10ml dung dich binh dinh mtc + 1,2 giot phenoltalein

Tinh két qua:

_ k*a*100*1000
V *10

X

Trong do:

X: d6 acid toan phan quy vé acid malic (g/1).

a: thé tich NaOH 0,1 N dung dé dinh phan (ml).

V: thé tich dung dich dung dé dinh phan (ml).

k: 0,0067 lugng acid malic twong tng voi Iml NaOH 0,1N.
Néu quy vé

Acid citric k = 0,0064.

Acid tactric k = 0,0075.

Acid H,SO, k = 0,0049.

Acid malic k = 0,0067.
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1.2.  Xac dinh dwong tong, dwong khir (B6 mén Cong nghé thuc pham, 2000)
1.2.1.Nguyén tic
Véi mot luong nhat dinh Ferrycyanure KsFe(CN)g phan tmg véi duong khir, co
mit dung dich NaOH, san pham thu duoc 1a Ferrycyanure cua dudng khtr. Dya vao
luong Ferrycyanure di diung, c6 thé suy ra luong dudng khir c6 mit trong dung dich
can xac dinh. Viéc chuan do duge tién hanh trong moi trudng kiém NaOH, khi dun
nong voi chi thi Methylen blue.

Phuong trinh phan tng:

CH,OH — (CHOH), — CHO + K3Fe(CN)s + 2NaOH

—— CH,OH-(CHOH),— COONa + NaK3Fe(CN)s + H,0
Phuong phap nay don gian hon phuwong phap ding dung dich kiém cua sulfat
dong do khong tao tia va phan Gng két thic rd rang. Két qua tinh toan khéng phu
thudc vao phuong trinh 1y thuyét, ma chi dwa vao cong thirc thyc nghiém.
1.2.2.Dung cu — héa chiat
Dung cu
v' Bép dién, kep, ludi amiang, ndi cach thuy.
v' Phéu loc, 6ng dong, binh dinh mtrc 100ml, becher, erlen, burette, pipette.
Héa chat
KsFe(CN)g 1%; duong glucose 0,5%; NaOH 5%; 2,5N; HCI 5%; Methylen blue;
Methyl red, phenolphtalein.
1.2.3. Céch tién hanh

1.2.3.1. Chuén bi dung dich thi nghi¢m

4 Léy 50ml dung dich can x4c dinh cho vao binh dinh mrc, dun cach thuy
& 75 — 80°C trong 35 — 40phut.

v' Pé yén trong 10phut, thém nudc cat tdi vach dinh mic 100ml, loc qua
giéy loc vao cdc hodc binh kho. Nude di duge loc duoc dung lam duong
khu.

v’ Pé xac dinh duong tong, ldy vao binh dinh mic 100ml chinh xac 50ml
dung dich x4c dinh duong khtr. Thém 20ml dung dich HCI 5%, dun cach
thuy hon hop trong 30 — 45phut.
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v' Lam ngudi nhanh, trung hoa hdn hop bing dung dich NaOH 2,5N hoic

dung dich Na,COj3 bao hoa téi pH 6,5 — 7 voi chi thi Phenolphtalein
(khong mau — hdng) hay véi chi thi Methyl red (d6 — vang).

v" Pinh muc téi vach dinh mirc 100ml.

Chii ¥: d6i voi nguyén liéu giau acid hitu co, trong qua trinh dun khi chiét dudng,

saccharose ¢ thé bi thuy phan mdt phén do su c6 mat cua lugng acid hiru co. Do do,

khi can x4c dinh riéng dudng tong va duong saccharose, trude khi dun cach thuy hon

hop phai trung hoa acid hiru co bang dung dich NaOH 5% hay Na,COs bio hoa téi pH

6,5-7.

1.2.3.2. Tién hanh chuén d¢
v Cho vao binh non 10ml dung dich K3Fe(CN)g 1% va 2,5ml dung dich

NaOH 2,5N, thém vao 1giot Methylen blue.

Pun s6i va chuan d6 ngay trén bép bang dung dich duong khir hoidc
duong tong tir burette, cho ting giot mot, lic manh.

Dung dich ban diu c6 mau vang chanh cia Ferrycyanure. Diém ding
chuan d6 khi xac dinh mau vang chanh bién mat, dung dich trong sudt
khong mau trong khoang 30gidy roi chuyén sang mau vang rom rat nhat
ctia Ferrocyanure. Trong trudng hop kho nhan biét diém chuyén mau, co
thé kiém tra diém két thic bing cach nhé mdt giot chi thi Methylen blue
va mot giot duong thira dau tién s& 1am matmau xanh cho biét phan tng
da két thuc.

Két qua chuan d6 1an dau tién chi c6 gia tri tham khao cho 1an chudn do
thir hai. Lan ndy, sau khi dun s6i dung dich Ferrycyanure, xa nhanh
lugng duong (theo két qua 1an chuan do trude), chi dé lai khoang dudi
1ml dé chuan d6 tiép tim chinh xac diém cudi.

Két qua tinh toan chi str dung tir 1an chuéin dd thi hai tré di.

Thi nghiém twong tu ddi voi dung dich duong chuan 1a dung dich

glucose 0,5%.

1.2.4. Tinh két qua

Trong thi nghiém, Vk ml dung dich mau va Vg ml dung dich glucose 0,5% clng

phan @ng v6i mot dung dich Ferrycyanure & mot nong do xac dinh. Nhu vay, Vk ml



o1

dung dich mau twong ung véi Vg ml dung dich glucose 0,5% c6 (0,5 x Vg)/100g

glucose.

1.2.4.1. Lwgng dwong khir
Puoc tinh bang cong thirc:

05*Vg*V *100
© 100*VKk *m

Trong do:

Xk: lvgng duong khir (g/100g hay g/100ml).

Vg: thé tich dung dich glucose 0,5% cho chuan d¢ (ml).
Vk: thé tich dung dich duong khir cho chuan do (ml).
V: thé tich binh dinh mic (ml).

m: luong mau thi nghiém (g hodc ml).

1.2.4.2. Ham lwong dwong tong

Puoc tinh bang cong thirc:

e = 05V *V, *V, *100
100*Vt*50*m

Trong do:

1.3.

+15°C. Néu rugu cé tinh can it hon 0,5g/1it 40 con co thé do thrfmg do ruou bﬁng ruou
ké. Néu ruou ¢6 tinh cin 16n hon 0,5 g/lit, phai cAt 1éy dung dich con va do do cdn trén

dich cit. o con duogc quy dinh & nhiét do +150C, néu do & nhiét do khac, tra bang quy

Xt: ham lugng dudng tong (%).

Vg: thé tich dung dich glucose 0,5% cho chuan d¢ (ml).

Vt: thé tich dung dich dudng tong cho chuan do (ml).

V;: thé tich binh dinh muc ciia dung dich xac dinh duong khir (ml).

V,: thé tich binh dinh mirc cua dung dich xac dinh duong tong (ml).

m: luong mau can thi nghiém (g hoic ml).
Xac dinh d9 con (Pham Vin So va Bui Thi Nhw Thuén, 1975)
1.3.1. Nguyén tic

Do cdn 1a s6 ml rugu etylic nguyén chat trong 100ml ruou thir, & nhiét d6 ding

vé @6 cdn & +15°C.
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1.3.2. Dung cu

v" B0 chung cit rugu: bép dién, binh cau chung cit ruou, 6ng sinh han bong,
binh dinh mirc 250ml va nhi¢t ké.

v" Ong dong hinh try thay tinh.

v" Ruou ké ¢6 vach do ruou va nhiét do.
1.3.3. Cach tién hanh

LAy chinh x4c 250ml ruou can tht, tot nhit 1a & +15°C, néu khong, phai do nhiét
d6 va ghi chép dé sau nay cac thao tac déu lam & cung mot nhiét d6. Cho vao binh ciu
ctia dung cu chung cit va cit 1ay it nhat 1a khoang 200ml. chu y ding dé cho con bay
hoi ra bi mat, bang cach cho dau 6ng sinh han cam vao trong 10ml nudc cat va ong
sinh han dai dugc lam lanh bﬁng nuoc lanh khong qua +20°C. Pé cho dich cit tro lai
nhiét do béng nhiét do cta ruou lac dau. Cho thém nude cit cung ¢ nhiét do éy vao du
250ml.

Cho dich cat vao mot dng dong khong c6 mo, dudng kinh to gap 2 dudng kinh
chd to nhat cua ruou ké. Tha rugu ké vao, doc do con va nhiét d6. Cha y dung dé ruou

ké sat vao thanh dng dong. Tra bang dé dua do con that vé do cdn chinh xac & +15°C.
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Phu luc 2: Phwong phap xac dinh chi tiéu vi sinh
(Vuong Thi Viét Hoa, 2002 — 2003)
2.1. Phuwong phap xac dinh TSVKHK

2.1.1. Cach tién hanh

Pha lodng mau phan tich bang nuwdc mudi sinh 1y theo ty 18 1/9 t6i cac d6 pha
lodng 10, 10, 10°°. V&i mdi mau phai tién hanh nudi cdy it nhit 3 d6 pha lodng lién
tiép. Mdi do pha lodng nudi ciy 2 dia. Lat up dia va i ¢ 37°C trong 24gid. Sau thoi
gian nudi cdy 24gid trén moi truong NA, cac té bao vi khuan hiéu khi s& phat trién
thanh khuén lac trén céc dia thach.

2.1.2. Cong thirc tinh

C

X =
N d
Trong do: X: tonfg SO khuar% lac & 1ml dung dich mau.

ZC : tong s6 khuan lac trén tt ca cac dia petri & 2 nong d6 pha loang lién tiép
duoc dém.
ny: s6 luong dia & d6 pha lodng thtr nhat duoc dém.
n,: s6 luong dia & d6 pha lodng tht hai duoc dém.
d: hé sd pha lodng tng voi do pha loang thir nhat dugc dém.
2.2. Phwong phap xac dinh TSNM
2.2.1. Céch tién hanh
Pha lodng miu phan tich giéng nhu phuong phap dém TSVKHK. Mdi miu phai
tién hanh nudi cy it nhat 3 do pha lodng lién tiép. Mdi d6 pha lodng nudi cdy 2 dia
vao mdi truong PGA. Lic déu dia sang phai va sang trai réi u ¢ nhiét d6 25°C — 30°C
trong 3 ngay.
2.2.2. Poc két qua

bém tat ca cac khuan lac nam moc moc trén moi truong nuodi cay. Tinh soO

khuan lac ¢6 trong 1ml dung dich miu theo cong thirc nhu dém TSVKHK.
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2.3.  Phuwong phap kiém tra Coliforms

Pic diém hinh thai: Coliforms 1a nhom nhimg tryc khuin duong ruét Gram am
(G), khong sinh bao tir, hiéu khi hodc ki khi tiy nghi, c6 kha ning sinh acid, sinh hoi
do 1én men lactose & 37°C/24gio.

Pém tong s6 Coliforms theo phuong phap MPN (Most proble Number) con goi
1 phuong phéap pha lodng t6i han hay phuong phap chuan do, dung dé danh gia luong
vi khuan theo sb co xac xuit 1én nhat cua lugng vi sinh vat co thé co trong mot don vi
thé tich mau. Phuong phap nay dua trén k§ thuit nudi cdy vi sinh vat can dinh luong

trong mot moi truong 1ong thich hop.
2.3.1. Cach tién hanh

v' Céy méau theo ndng d6 quy dinh (10, 10?, 10°...) vao 9 éng méi trudong
BGBL (c6 dat éng chudng dé xac dinh hién tuong sinh hoi) mdi nong do
ciy 3 bng.

v DPé & ti &m 37°C trong 24 — 48gid. Ndng do pha lodng duoc quy dinh tuy

theo tinh trang nhiém khuan ctia mau.
2.3.2. Poc két qua

v" Quan sat cac ong duong tinh, can cir vao kha nang 1én men dudng lactose va
sinh hoi.

v" Ong am tinh méi truong khong duc va khong sinh hoi.

(\

Xéc dinh dng duong tinh ¢ timg ndng d6 pha loang.
v' Lap mot chi s6 cac éng nghiém dwong tinh & mdi ndng do pha lodng (theo
th tu giam dan cia ndng dd), tra chi sb trén theo bang MPN cua Mac Crady

dé xac dinh sb luong gan ding cua vi sinh vat trong mot don vi thé tich.
2.4.  Phuwong phap kiém tra E.coli
% Kiém tra vé mit dinh tinh

Sy hién dién cua E.coli thé hién qua céc dic tinh sau:
v" Ong ting sinh duong: méi trudng EC dyc va sinh hoi ¢ 44,5°C.
v Khi phén 1ap trén méi truong (EMB, ENDO) thi ¢6 xuat hién khuan lac
d6 anh kim (khuan lac dién hinh).
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v Nhuoém Gram va ciy sang moi truong KIA dé thir phan tng sinh hoa

IMVic = (x+--).
% Kiém tra vé mit dinh lwong

Dua vao két qua ng dwong tinh ¢ 3 ndng d6 pha lodng lién tiép dé chon ra chi
s6 6ng dwong tinh, tra bang Mac Crady dé suy ra chi s6 MPN, tir d6 tinh tong s E.coli
c6 trong 1 don vi thé tich mAu.

Cong thuc tinh tong s E.coli:

XE coliml = s6 MPN * 10™* (n: sb nguyén chi do pha loang thép nhét trong day

6ng nghiém thi).
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Phu luc 3: Cac chi tiéu vi sinh vt trong nwéc giai khat c6 con

(Tran Linh Thuéc, 2005)

Tiéu chuan Nha nudc (TCVN 6096 — 1995, TCVN 5042 — 1994) quy dinh vé

mirc vi sinh vat cia dang nudce giai khat c6 con nhu sau:

STT Chi ticu Mikc toi da cho phép
Khoéng dong chai | Poéng chai
1 Téng vi khuan hiéu khi (CFU/ml) 10° 10°
2 E.coli (CFU/1000ml) 0 0
3 Clostridium perfringens 0 0
4 Vi khuan gay duc (quan sat bang mat) 0
5 Nam men — ndm méc (CFU/ml) 10° 0
6 S.areus / vi khuan gay bénh duong rudt 0 0
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Phu luc 4: MAu phiéu danh gia cam quan
4.1. MAu phiéu danh gid cam quan theo phép thir so hang

PHIEU PANH GIA CAM QUAN

Tén san pham: Rwgu vang Sabdché Ngay thu:

Ho va tén caAm quan vién: Ky tén:

Céac mAu ruou vang Sabdché dugc md hoa. Anh (chi) quan sat k§ mau sic, do
trong, ngiri mui, ném thir mot it.
Anh (chi) hdy xép ching theo tht ty giam dan muc d wa thich. Mau thich nhat

dugc xép thir 1, mau it thich nhat duoc xép sau cing.

Thute: 2 3 4 5 6

Mau:

Binh luan:

Chéan thanh cdm on sy hop tac cua anh (chi).
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4.2. MAu phiéu danh gid cam quan theo phép thir so hang
PHIEU DANH GIA CAM QUAN

Tén san pham: Rwou vang Sabdché Ngay thi:

Hog va tén cam quan vién: Ky tén:

Véi mau ruou vang Sabdché duogc trinh bay, anh (chi) hdy quan sat k¥ mau sac, do
trong, nguri mui va thir ném mot it dé€ danh gid mui, vi roi cho diém dua vao bang mo

ta hudng din cho diém cac chi tiéu (dinh kém). Piém cho theo thang diém tir 0 — 5.

Cac chi tiéu DPiém

Mau sac, do trong
Mui
Vi

Binh luan:

Chan thanh cam on sy hgp tac cua anh (chi).
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Phu luc 5: Bang diém danh gia chit lwong san phim rwou vang

saboché (TCVN 3217 — 79)

Chi tiéu

Diém chwa co

trong lwgng

Co s¢ danh gia

Chat 16ng trong sudt, khong van duc va vat thé la

° nho, mau hoan toan dic trung cho san pham.
Chat l6ng trong sudt, khong van duc, it vat thé la
4 nho, mau dic trung cho san pham.
Chat 16ng trong, c6 tuong d6i nhiéu vat thé la nho,
3 mau hoi khac mdt it so vo1 mau déc trung cia san
Do trong va .
L. pham.
mau sac . . . .
Chat l6ng hoi duc, ¢6 kha nhiéu vat thé tho tram
2 trong, thd, mau khong dac trung cho san phém.
Chat long duc nhiéu léng can, co nhiéu vat thé la
1 nho trAm trong, thd, mau khéng dic trung cho san
pham.
0 Van duc, mau ban, san phém bi hong.
Hoa hop, thom diu, hoan toan dac trung cho san
> pham.
Chua hoan toan hoa hop, thom dac trung cho san
‘ pham nhung hoi kho nhan thay.
Hoi nong, thoang mui phuy, it dic trung cho san
Mui 3 .
pham.
2 Nong, thoang mui la, rat it dic trung cho san pham.
Néng, hang, mui la r3, khong dac trung cho san
: pham.
0 C6 mui la kho chiu ciia san pham hong.
Hoa hop, yém diu, hau vi tt, hoan toan dic trung
Vi > cho san pham.
4 Chua hoan toan hoa hop, hau vi vira phai, hoan
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toan dac trung cho san pham binh thudong.

Chua hoa hop, hoi git va soc, hau vi yéu, it dic

trung cho san pham.

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

Ding, sdc, khong dic trung cho san pham.

Co vi la kho chiu cua san pham hong.
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Phu lyc 6: Bang phan loai danh hi¢u chit lwgng san pham theo TCVN 3217
— 79 doi v6i san pham khong dung danh hi¢u hang wu

, \ Yéu cau t6i thiéu vé diém TB chua
Danh hiéu chat luwgng Pieém chung ,
c6 trong lwgng doi vai 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 11,2-151 Mui: 2,8; Vi: 2,8
Loai kém 72-11,1 Mbi chi tiéu 1,8
Loai rat kém 4,0-7,1 Mbi chi tiéu 1,0
Loai héng 0,0-39 Moi chi tiéu 1,0




Phu luc 7: Két qua phén tich thong ké thi nghiém 1
7.1. Phan tich dnh hwéng ham lweng chit khé hoa tan ciia thi nghiém 1

One-Way Analysis of Variance

Data: TN1.chatkho

Level codes: TN1.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 .0016667 1 .0016667  .002 .9707
Within groups 4.2466667 4 1.0616667

Total (corrected) 4.2483333 5
0 missing value(s) have been excluded.

Table of means for TN1.chatkho by TN1.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooleds) intervals for mean

1 3 8.533333 .3527668 .5948856 7.3650140 9.7016526
2 3 8.5000000 .7637626 .5948856 7.3316807 9.6683193

Total 6 8.5166667 .4206476 .4206476 7.6905402 9.3427932

Multiple range analysis for TN1.chatkho by TN1.NT

Method: 95 Percent LSD
Level Count  Average Homogeneous Groups

2 3 8.5000000 X
1 3 8.5333333 X

contrast difference +/- limits
1-2 0.03333 2.33664

* denotes a statistically significant difference.

7.2.  Phan tich dnh hudéng pH cua thi nghiém 1

One-Way Analysis of VVariance

Data: TN1.pH

Level codes: TN1.NT

Labels:

Means plot: LSD Confidence level: 95  Range test: LSD

62
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Analysis of variance

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

Between groups .0020167 1 .0020167 6.368 .0651
Within groups .0012667 4  .0003167

Total (corrected) .0032833 5
0 missing value(s) have been excluded.

Table of means for TN1.pH by TN1.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooleds) intervals for mean

1 3 34600000 .0115470 .0102740 3.4398224 3.4801776
2 3 34966667 .0088192 .0102740 3.4764891 3.5168442

Total 6 3.4783333 .0072648 .0072648 3.4640656 3.4926010

Multiple range analysis for TN1.pH by TN1.NT

Method: 95 Percent LSD
Level Count  Average Homogeneous Groups

1 3  3.4600000 X
2 3  3.4966667 X
contrast difference +/- limits
1-2 -0.03667 0.04036

* denotes a statistically significant difference.

7.3.  Phan tich dnh huéng dd con ciia thi nghiém 1

One-Way Analysis of Variance

Data: TN1.docon

Level codes: TN1.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 .0006000 1 .0006000 .002 .9681
Within groups 1.2901333 4  .3225333

Total (corrected) 1.2907333 5
0 missing value(s) have been excluded.

Table of means for TN1.docon by TN1.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooleds) intervals for mean
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1 3 6.3066667 .1940218 .3278889 5.6627128 6.9506205
2 3 6.3266667 .4211624 .3278889 5.6827128 6.9706205

Total 6 6.3166667 .2318524 2318524 5.8613225 6.7720108

Multiple range analysis for TN1.docon by TN1.NT

Method: 95 Percent LSD
Level Count  Average Homogeneous Groups

1 3 6.3066667 X
2 3 6.3266667 X

contrast difference +/- limits
1-2 -0.02000 1.28791

* denotes a statistically significant diff erence.

7.4. Phan tich dnh huéng lwong dich thu hoi ciia thi nghiém 1

One-Way Analysis of Variance

Data: TN1.dichthuhoi

Level codes: TN1.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  7652.507 1 87652.507  3242.586 .0000
Within groups ~ 108.127 4 27.032

Total (corrected) 87760.633 5
0 missing value(s) have been excluded.

Table of means for TN1.dichthuhoi by TN1.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooleds) intervals for mean

1 3 38133333 4.0960686 3.0017587 375.43806 387.22861
2 3 139.60000 1.1150486 3.0017587 133.70473 145.49527

Total 6 260.46667 2.1225640 2.1225640 256.29808 264.63525

Multiple range analysis for TN1.dichthuhoi by TN1.NT

Method: 95 Percent LSD
Level Count  Average Homogeneous Groups

2 3 139.60000 X
1 3 381.33333 X

contrast difference +/- limits
1-2 241.733 11.7905 *

* denotes a statistically significant difference.



Phu luc 8: Két qua phén tich thong ké thi nghiém 2
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8.1. Phan tich anh hwéng ham lweng chit khé hoa tan cia thi nghiém 2

One-Way Analysis of Variance

Data: TN2.chatkho

Level codes: TN2.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 85.242667 4 21.310667 319.660 .0000
Within groups .666667 10  .066667

Total (corrected) 85.909333 14
0 missing value(s) have been excluded.

Table of means for TN2.chatkho by TN2.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooleds) intervals for mean

3 9.000000 .0000000 .1490712 8.765071 9.234929
3 14.600000 .3055050 .1490712 14.365071 14.834929
3 10.000000 .0000000 .1490712 9.765071 10.234929
3 13.133333 .0666667 .1490712 12.898404 13.368262
3 14.800000 .1154701 .1490712 14.565071 15.034929
Total 15 12.306667 .0666667

GO wN -

12.201603 12.411730

Multiple range analysis for TN2.chatkho by TN2.NT

Method: 95 Percent LSD
Level Count  Average Homogeneous Groups

1 3 9.000000 X

3 3 10.000000 X

4 3 13.133333 X

2 3 14.600000 X

5 3 14.800000 X

ontrast difference +/- limits

2 -5.60000  0.46986 *
3 -1.00000  0.46986 *
4 -4.13333  0.46986 *
5 -5.80000  0.46986 *
3 4.60000  0.46986 *
-4 1.46667  0.46986 *
5 -0.20000  0.46986
4 -3.13333  0.46986 *
5 -4.80000  0.46986 *
5 -1.66667  0.46986 *
* denotes a statistically significant difference.

.0666667
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8.2. Phan tich dnh hudéng pH cua thi nghiém 2

One-Way Analysis of Variance

Data: TN2.pH

Level codes: TN2.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 .0003067 4 7.66667E-005 411 7972
Within groups .0018667 10 1.86667E-004

Total (corrected) .0021733 14
0 missing value(s) have been excluded.

Table of means for TN2.pH by TN2.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooleds) intervals for mean

3.4466667 .0033333 .0078881 3.4342354 3.4590979
3.4433333 .0088192 .0078881 3.4309021 3.4557646
3.4500000 .0115470 .0078881 3.4375687 3.4624313
3.4466667 .0088192 .0078881 3.4342354 3.4590979
3.4366667 .0033333 .0078881 3.4242354 3.4490979

OB WNBE
WwWwwww

Total 15 3.4446667 .0035277 .0035277 3.4391072 3.4502261

Multiple range analysis for TN2.pH by TN2.NT

Method: 95 Percent LSD
Level Count  Average Homogeneous Groups

3.4366667 X
3.4433333 X
3.4466667 X
3.4466667 X
3.4500000 X

wWhkEFELPDNO
WwWwwww

ontrast difference +/- limits
2 0.00333 0.02486
3 -0.00333 0.02486
4 0.00000  0.02486
5 0.01000 0.02486
3 -0.00667 0.02486
-4 -0.00333 0.02486
5 0.00667 0.02486
4 0.00333 0.02486
5 0.01333  0.02486
5 0.01000 0.02486

* denotes a statistically significant difference.



8.3. Phan tich znh hwéng d9 con ciia thi nghiém 2

One-Way Analysis of Variance

Data: TN2.docon

Level codes: TN2.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 25.785907 4 6.4464767 319.660 .0000
Within groups .201667 10 .0201667

Total (corrected) 25.987573 14
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) (pooleds) intervals for mean

6.0500000 .0000000 .0819892 5.9207890 6.1792110
2.9700000 .1680278 .0819892 2.8407890 3.0992110
5.5000000 .0000000 .0819892 5.3707890 5.6292110
3.7766667 .0366667 .0819892 3.6474557 3.9058777
2.8600000 .0635085 .0819892 2.7307890 2.9892110

OB WN P
WWwwww

Total 15 4.2313333 .0366667 .0366667 4.1735484 4.2891183

Multiple range analysis for TN2.docon by TN2.NT

Method: 95 Percent LSD
Level Count  Average Homogeneous Groups

2.8600000 X
2.9700000 X
3.7766667 X
5.5000000 X
6.0500000 X

R wWwhA~DNDOo
WwWwwww

ontrast difference +/- limits
2 3.08000 0.25842 *
3 0.55000  0.25842 *
4 2.27333 0.25842 *
5 3.19000 0.25842 *
3 -2.53000 0.25842 *

-4 -0.80667 0.25842 *
5 0.11000 0.25842
4 1.72333 0.25842 *
5 2.64000 0.25842 *
5 0.91667 0.25842 *

* denotes a statistically significant difference.
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Phu luc 9: Két qua phén tich thong ké thi nghiém 3
9.1. Phan tich anh hwéng ham lwgng chit khé hoa tan cia thi nghiém 3

One-Way Analysis of Variance

Data: TN3.chatkho

Level codes: TN3.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 107.79556 2 53.897778 932.846 .0000
Within groups 34667 6  .057778

Total (corrected) 108.14222 8
0 missing value(s) have been excluded.

Table of means for TN3.chatkho by TN3.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooleds) intervals for mean

1 3 15.000000 .0000000 .1387777 14.759810 15.240190
2 3 10.400000 .0000000 .1387777 10.159810 10.640190
3 3 6.533333 .2403701 .1387777 6.293143 6.773523

Total 9 10.644444 0801234 .0801234 10.50577110.783118

Multiple range analysis for TN3.chatkho by TN3.NT

Method: 95 Percent LSD
Level Count  Average Homogeneous Groups

3 3 6.533333 X
2 3 10.400000 X
1 3 15.000000 X

contrast difference +/- limits

1-2 4.60000 0.48038 *
1-3 8.46667 0.48038 *
2-3 3.86667 0.48038 *

* denotes a statistically significant difference.

9.2.  Phan tich dnh huwéng pH cia thi nghiém 3

One-Way Analysis of Variance

Data: TN3.pH
Level codes: TN3.NT

68
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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 .0005556 2 2.77778E-004 .676 .5437
Within groups .0024667 6 4.11111E-004

Total (corrected) .0030222 8
0 missing value(s) have been excluded.

Table of means for TN3.pH by TN3.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooleds) intervals for mean

1 3 3.4333333 .0066667 .0117063 3.4130727 3.4535940
2 3 3.4500000 .0115470 .0117063 3.4297393 3.4702607
3 3 3.4500000 .0152753 .0117063 3.4297393 3.4702607

Total 9  3.4444444 0067586 .0067586 3.4327469 3.4561420

Multiple range analysis for TN3.pH by TN3.NT

Method: 95 Percent LSD
Level Count  Average Homogeneous Groups

1 3 34333333 X
2 3 3.4500000 X
3 3 3.4500000 X

contrast difference +/- limits
1-2 -0.01667 0.04052
1-3 -0.01667 0.04052
2-3 0.00000 0.04052

* denotes a statistically significant difference.

9.3. Phin tich anh hwéng d9 con cia thi nghiém 3

One-Way Analysis of Variance

Data: TN3.docon

Level codes: TN3.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 32.608156 2 16.304078 932.846 .0000
Within groups 104867 6  .017478
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Total (corrected) 32.713022 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) (pooleds) intervals for mean

1 3 27500000 .0000000 .0763278 2.6178956 2.8821044
2 3 5.2800000 .0000000 .0763278 5.1478956 5.4121044
3 3 74066667 .1322035 .0763278 7.2745622 7.5387711

Total 9 5.1455556 .0440678 .0440678 5.0692850 5.2218261

Multiple range analysis for TN3.docon by TN3.NT

Method: 95 Percent LSD
Level Count  Average Homogeneous Groups

1 3 2.7500000 X
2 3 5.2800000 X
3 3 7.4066667 X

contrast difference +/- limits

1-2 -2.53000 0.26421 *
1-3 -4.65667 0.26421 *
2-3 -2.12667 0.26421 *

* denotes a statistically significant difference.



Phu luc 10: Két qué phan tich thong ké thi nghiém 4

10.1. Phan tich danh hwéng pH cua thi nghi¢m 4

One-Way Analysis of Variance

Data: TN4.pH

Level codes: TN4.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 .0001333 3 4.44444E-005 .055 .9818
Within groups .0064667 8 8.08333E-004

Total (corrected) .0066000 11
0 missing value(s) have been excluded.

Table of means for TN4.pH by TN4.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooleds) intervals for mean

3 3.4433333 .0120185 .0164148 3.4165601 3.4701066
3 3.4426667 .0176383 .0164148 3.4098934 3.4634399
3 3.4403333 .0120185 .0164148 3.4165601 3.4701066
3 3.4366667 .0218581 .0164148 3.4098934 3.4634399

A OWN B

Total 12 3.4400000 .0082074 .0082074 3.4266134 3.4533866

Multiple range analysis for TN4.pH by TN4.NT

Method: 95 Percent LSD
Level Count  Average Homogeneous Groups

2 3  3.4426667 X

4 3 3.4366667 X

1 3 3.4433333 X

3 3 3.4403333 X

contrast difference +/- limits
1-2 0.00667 0.05355
1-3 0.00000 0.05355
1-4 0.00667 0.05355
2-3 -0.00667 0.05355
2-4 0.00000 0.05355
3-4 0.00667 0.05355

* denotes a statistically significant difference.
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10.2. Phan tich anh hwéng d con cia thi nghiém 4

One-Way Analysis of Variance

Data: TN4.docon

Level codes: TN4.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 45768250 3 1.5256083 48.806 .0000
Within groups .2500667 8 .0312583

Total (corrected) 48268917 11

0 missing value(s) have been excluded.

Table of means for TN4.docon by TN4.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooleds) intervals for mean

3 5.9766667 .0366667 .1020757 5.8101764 6.1431570
3 6.4533333 .0733333 .1020757 6.2868430 6.6198236
3 5.8666667 .1833333 .1020757 5.7001764 6.0331570
3 4.7666667 .0366667 .1020757 4.6001764 4.9331570
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Total 12 5.7658333 .0510378 .0510378 5.6825882 5.8490785

Multiple range analysis for TN4.docon by TN4.NT

Method: 95 Percent LSD
Level Count  Average Homogeneous Groups

4.7666667 X

5.8666667 X
5.9766667 X
6.4533333 X

NEF, WA
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contrast difference +/- limits
1-2 -0.47667 0.33298 *
1-3 0.11000 0.33298

1-4 1.21000 0.33298 *
2-3 0.58667 0.33298 *
2-4 1.68667 0.33298 *
3-4 1.10000 0.33298 *

* denotes a statistically significant difference.



