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NGHIEN CUU MOT SO YEU TO ANH HUONG DEN QUA TRINH LEN MEN
TOI PEN TU GIONG TOI BAN BPIA PONG MU CAO BANG
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Ta Thi Lwong, Nguyén Tién Diing, Nguyén Sinh Huynh,
Kiéu Thi Thu Hwong, Ngé Xuan Binh
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TOM TAT

Toi den da dugc cac nghién cliru khéng dinh c6 nhiéu tac dung vuot trdi so véi tdi tuoi, nhu:
Chéng oxy hoa, kich thich mién dich, trc ché té bao ung thu... ddng thoi cac hoat tinh trong t6i den
cao gap 10 1an toi tring [6]. Trong bai béo nay, ching toi trinh bay két qua nghién ciru san xuét toi
den tir gidng toi ban dia Pong Mu, Cao Bang. To6i thu vé dem rira sach dé rao hét nudc rdi duoc
ngam bia so 1 (bia c6 chira total Fat 14 g, Saturated Fat 9 g, Trans Fat 0 g, Cholesterol 55 mg,
Sodilum 40 mg, Total Carbohydrate 17 g, Dietary Fiber 1 g, Sugars 14 g, Protein 3 g, Vitamine A
10%) trong 20 phut, sau do, dé rdo va quat kho. Tiép do, toi duoc cho vao ti séy & nhiét d6 55°C
va dugc 18n men trong 55 ngdy & tu sdy. V&i cac didu kién trén, két qua nghién ciru dat t6i wu nhat
trong pham vi nghién ctru.

Tw khoa: Toi den; lén men, toi Cao B&ng; lén men toi den; toi D(fng Mu
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STUDY SOME FACTORS AFFECTING THE FERMENTATION PROCESS
OF BLACK GARLIC FROM INDIGENOUS GARLIC VARIETIES
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ABSTRACT

Black garlic has been confirmed by many studies to be more effective than fresh garlic, such as:
anti-oxidant, stimulate immunity, inhibit cancer cells ... simultaneously active in black garlic folds
10 times white garlic. In this article, we present the results of research on black garlic production
from the indigenous garlic variety Dong Mu, Cao Bang. Remove the garlic and wash out the water
and then soak the number 1 (beer contains total Fat 14 grs, Saturated Fat 9 grs, Trans Fat 0 gr,
Cholesterol 55 mg, Sodilum 40 mg, Total Carbohydrate 17 grs, Dietary Fiber 1 gr, Sugars 14 grs,
Protein 3 grs, Vitamine A 10%) for 20 minutes, then, dry and dry fans. Next, the garlic was placed
in the oven at 55°C and was fermented for 55 days in the oven. With the above conditions,
research results are most optimal in the study area
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DAT VAN BE

Toi (Allium sativum L.) 1a loai thuc vét than
thao ho bach hop, co nguén géc tr sa mac
Kirgirs. Vao khoang 3000 nam trudc cong
nguyén, di duoc ngudi Ai Cap c6 dem vé
trong, sau do lan truyén sang nhiéu khu vuc
va qubc gia & phuong Pong va phuong Tay
[4]. Céc tac dung co lgi cia téi va cac hop
chit cua t6i da dugc danh gia cd hoat tinh
sinh hoc da dang nhu ha cholesterol, khang
khuédn, chéng dong mau, chdng ha huyét ap
va tac dung chdng ting lipid mau, didu hoa
ndéng do lipid mau, chéng ung thu, giai doc
chi va thity ngan, chéng oxy héa, chong bénh
tiéu duong, toi con c6 tac dung bao vé tim va
nhiéu tac dung sinh hoc khac [10].

Téi den (Black Garlic) 1a san phidm 1én men
tr t6i twoi & diéu kién nhiét d6 dao dong tur
50-70°C va d¢ am 75% trong thoi gian 1-2
thang phu thudc vao thiét bi 1én men. San
phém t6i den thu duogc ¢ ciu tric déo, mau
den, giam mui hing, c6 huong vi trai cdy sy
va ¢6 vi ngot [7]. Cac nghién ctru khing dinh
t6i den c6 nhiéu tac dung vuot trdi so voi toi
tuoi, nhu: Chdng oxy hoa, kich thich mién
dich, trc ché t& bao ung thu... dong thoi cac
hoat tinh trong t6i den cao gip 10 1an toi tring
[9]. Theo két qua nghién ctru ciia H6 Anh Son
va Vil Binh Duong vé tac dung bao vé cia
dich chiét t6i den d6i v6i mot sé co quan
Lympho trén chudt bi chiéu xa cho thay trong
dich chiét t6i den khong co doc tinh va co tac
dung chdng oxy héa, bao vé co quan tao mau
trén chut bi chiéu xa tét hon téi twoi [8].
Trén thé gidi, toi den dugc nghién ciru tir 1au
va tip trung vao cic yéu t6 anh huong dén
qua trinh 1én men nhu nhiét do, thoi gian 1én
men [10], [12], x4c dinh ham lugng mot sb
chat trong t6i den [13], chiét cac hop chét
trong t6i den [10]. Vi vy, san pham t6i den
dd va dang dugc st dung phd bién trong
nganh Cong nghé thuc phdm va Duoc pham &
Nhat Ban, Han Qudc.

O Viét Nam ciling da c6 mdt $6 cOng trinh
nghién ciru 1én men to6i tring thanh toi den

nhu cong trinh nghién ctru cua hoc vién Quan
Y, Truong Pai hoc Bach Khoa, Truong Pai
hoc Quang Binh bang phuong phép 1én men
tu nhién [1], [2], [3], [6]. Két qua nghién ciru
cho thidy ham lugng gluxit ting 1,6 lan, S-
allyl cysteine ting 6 1an, san pham toi den Ly
Son tao ra c6 ham lugng cac hgp chit chira
lwu huynh cai thién dang ké so véi toi thuong,
dic biét 1a S-allyl-L- cysteine [3]. Viéc bod
sung phu gia (bia) thiic day qua trinh 1én men
nhanh hon ngoai ra trong bia ¢4 ham lugng
dinh dudng rat cao. Bia khong chi cung cip
ning luong ma con 1a ngudn cung cdp céc
Vitamin can thiét thuéc nhém Vitamin B-
complex cho co thé. Cac thanh phan lam 1én
bia bao g@)m: Lua mach, ngi cbe, malt,
houblon, men bia — nhitng nguyén liéu rét
gidu ning luong, vitamin va cic khoang td
khéc. Gia tri nang lugng cua loai bia voi 12%
d6 con 1a khoang 440 calories/lit, bang 2/3 gia
tri dinh dudng cta slta. Trong bia chira mét
luong B6 dang ké lam giam nguy co mic
bénh vé& tim. Tuy nhién hién nay chua co
nghién ciru ndo danh gia viéc bd sung phu gia
bia trong qua trinh 1én men toi trang [5].

Cao Bang 1a tinh mién ndi nam & phia Pong
Bic Viét Nam c6 dién tich dat nong nghiép
669072 km? noi day xuét hién nhiéu loai dugc
liéu c6 gid tri nhu: Lan kim tuyén, tam
that,..., cdy toi. Toi trén canh dong Pong Mu
1a san phdm ndi tiéng cua tinh Cao Béng, tuy
nhién nguoi dan trén dia ban chu yéu sir dung
lam gia vi hang ngay, mét sé it sir dung chira
cam, chita ho khién cho cdy t6i trén dia ban
chua thyc su mang lai hiéu qua kinh té cho
ngudi san xudt. Dé nang cao gia tri hang hoa
va gia tri kinh té gop phan tao ra ving toi
chuyén canh, ching t6i da tién hanh: “Nghién
clru anh hudng cia mot s6 yéu td dén kha
ning 1én men cua gidng toi ban dia Péng Mu
Cao Bing”.

PHUONG PHAP NGHIEN CUU

Vit liéu nghién ciru

Vit liéu thi nghiém: Gidng t6i Pong Mu.
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Nguyén liéu: Cu téi tuoi Péng Mu, 5 loai bia
trong d6: Bia sb 1 c6 chta cac thanh phan:
Bia c6 chira total Fat 14 g, Saturated Fat 9 g,
Trans Fat 0 g, Cholesterol 55 mg, Sodilum 40
mg, Total Carbohydrate 17 g, Dietary Fiber 1
0, Sugars 14 g, Protein 3 g, Vitamine A 10%)
Bia s6 2 ¢6 chira cac thanh phan: Ning lugng
176/42 kcal, Cacbonhydrat 3,2 g; Natri 4 mg;
Kali 27 mg, protein 0,5 g, canxi 4 mg.

Bia s6 3 c¢6 chira cac thanh phan: Nudc, matl
dai mach, ngii cbc, hoa bia.

Bia s6 4 ¢6 chira cac thanh phan: 47 kcl/100 ml
Bia s6 5 ¢o chira cac thanh phéan: 40 kcal/100 ml
Téi twoi Dong Mu dugc thu hoach tir thang 3
duong lich (thoi gian thu hoach cu tir dua vao
lén men 14 160 ngay). Toi sau khi thu hoach
tién hanh Iya chon cu ¢6 kich thudc tir 15- 25
g, ¢ tir 5 — 10 tép/ct. Tién hanh cat bo than
14, r& va phoi (say) dén d6 4m 65 — 70%.

- Mt sb loai bia ciia Viét Nam.

Phwong phap nghién ctru

Ngi dung 1: Nghién ciru anh huéng ciia nhiét
d¢ dén kha nding 1én men va chit lugng toi
den Pong Mu

Thi nghiém 1: Nghién ciu danh huong cua
nhiét @6 18n men dén chat heong toi den

Thi nghiém duogc bd tri gdm 6 cong thirc, mdi
cong thue lap lai 3 1an, mdi cong thire dé murc
nhiét do khac nhau 1an luot 1a: 40; 45; 50; 55;
60; 65°C. Cac yéu t phi thi nghiém gidng
nhau & cac cong thuc. Trong qué trinh 1én
men tién hanh theo dai sy thay doi héa ly va
mau sic cla toi 1én men, toi dugc 1éy ra cac
ngay 20, 30, 40, 50, 60 dé kiém tra danh gia
mau sic, mui vi va chét lugng cua toi.

C&c chi tiéu danh gia la: Puong, protein,
lipid, flavonoid, polyphenol, cam quan (mau
sdc, mui, vi, trang thai).

Ngi dung 2: Nghién ciru danh hwong cuia
thoi gian 1én men dén chit liwong t6i den
Thi nghiém 2: Nghién cuu anh huong cia
thoi gian lén men dén chat lwong t6i den

Thi nghiém dugc bb tri gdm 6 cong thirc, mdi
cong thuc 1ap lai 3 1an, mdi cong thirc tng voi
cac mbc thoi gian 1én men nhu sau: 15; 25;
35; 45; 55 va 65 ngay. Cac yéu t6 phi thi
nghiém dong déu & cac cong thirc. Trong quéa
trinh 1én men tién hanh danh gia su thay doi
hoa 1y va mau sic cla toi 1én men. Tir d6 xéc
dinh dugc thoi gian 1én men cho chét luong
cao nhat.

Chi tiéu danh gia: DPuong, protein, lipid,
flavonoid, polyphenol, cim quan (mau sic,
mui, vi, trang thai).

Ngi dung 3: Nghién cvwu lywa chon logi phu gia
dén khd néing lén men ciia téi den Pong Mu
Thi nghiém 3: Nghién ciru lva chon loai phu
gia (mét sé loai bia) bo sung trude 1én men
Thi nghiém duogc bd tri gdm 5 cong thirc, mdi
cong thirc 1ap lai 3 1an, mdi cong thic su
dung mot loai phu gia khac nhau gém 5 loai
bia ctia Viét Nam (danh s6 bia s 1, bia sb 2,
bia sb 3, bia sd 4, bia sb 5), mdi loai bia twong
g v&i mot cong thire thi nghiém. Cac yéu to
phi thi nghiém dam bao sy dong déu & cac
cong thirc. Trong qua trinh 1én men tién hanh
danh gia sy thay d6i hoa 1y va mau sic cua toi
I&n men sau thoi gian thich hop.

Chi tiéu danh gia: DPuong, protein, lipid,
flavonoid, polyphenol, cam quan (mau sic,
mui, vi, trang thai).

Thi nghiém 4: Nghién cuu lya chon thoi gian
xit Iy phu gia dén chdt lwong t6i den 1én men
Pong Mu

Thi nghiém dugc bd tri gdm 5 cong thirc, mdi
cong thure lap lai 3 14n, sau khi lya chon duoc
phu gia tang cuong kha nang 1én men cuia toi
tién hanh thir nghiém thoi gian ngdm phuy gia
thich hop nang cao dugc kha nang Ién men
ctia t6i den va chit lugng toi den 1én men.

Céc cong thirc thi nghiém b tri 1an lugt ing
véi thoi gian ngdm trong phu gia (bia) 1a 5;
10; 20; 30; 60 phut. Cac yéu td phi thi nghiém
dam bao sy dong déu & cac cong thie. Trong
qua trinh 1én men tién hanh theo déi sy thay
d6i hoa 1y va mau sic.
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CA&c chi tiéu danh gia: Pudng, protein, lipid,
flavonoid, polyphenol, cdm quan (mau sac,
mui, vi, trang thai).

Phwong phap danh gia cam quan

K§f thudt phan tich danh gid cdm quan thuc
pham cua tac gia Ha Duyén Tu [4].

S6 nguoi trong hoi dong dénh gia cam quan:
7 nguoi.

Thang diém danh gia cam quan: 5 diém.

S6 bac cho diém: 6 béc.

Khéi lugng 1 mau: 10 g toi den

Cdch tién hanh: 7M5i ngudi thir nhan duoc
mot phieu cho diém, mﬁu’ danh gia cam quan,
rn(f)t’ chai nﬂuc’rc ’rn(”r nut, coc nu’c’rcq trang miéng
va ong nho. Tién hanh va cho diém theo cach
thirc nhu sau:

+ Trude hét nhin danh gia mau sic cia miu
tdi den.

+ Ngiri mii mau téi den.

+ Dung tay thir cdu triic cia toi den.

+ Ném trong miéng dé xac dinh vi ctia ti den.

KET QUA VA THAO LUAN

Diém cho boi cac thanh vién va két qua tinh
toan duoc cho trong ban bao cao két qua cua
phép thtr.

D6i voi chi tiéu mau: T 1 - 2,0 mau nau
nhat; tir 2,1 dén 3 nau; tir 3 - 4 nau dam, 4 - 5
nau den; tir 5 - 6 den; 6 chay.

Ddi vai chi tiéu vi: Tir 1,0 - 2,0 cay cua toi tuoi;
tir 2,1 dén 3 cay nhe; tir 3 - 4 chua nhe, 4-5 chua
ngot nhu keo; tir 5-6 déng, chua; 6 drflng.

Déi véi chi tidu trang thai: 1 - 2 clng toi tuoi;
2,1 - 3 mém nat (boc dinh tay); 3,1 - 4déo; 4,1
— 6 cung den.

Phwong phdp phén tich chit lwong

Ham luong polyphenol tong s6 xac dinh bang
phuong phap Folin — Ciocalteu [10].

Ham luong flavonoid tong s (TFC) dwoc xac
dinh thong qua phuong phdp tao mau voi
AICI; trong méi truong kiém — tric quang [7].
Xéc dinh ham lugng lipid, protein trong toi
den bang phuong phéap Soxhlet.

Phwong phap xir 1y s6 liéu

St dung phan mém SPSS 20.

Nghién ciru anh hwéng ciia nhiét d9 dén chit lwong téi den
Bang 3a. Két qud nghién ciru anh hieong cia nhiét do dén chdt heong hod sinh ciia t6i den
sau 60 ngay lén men

Céne Thite Puong Protein Lipid Polyphenol Flavonoid
& (9/100 g) (9/100 g) (9/100 g) (mg/g) (mg/g)
CT1 (40°C) 46,50° 10,45° 0,2° 44,09 13,84°
CT 2 (45°C) 46,47° 10,31° 0,2° 43,94° 13,53
CT 3(50°C) 46,34° 10,30 0,21° 44,00° 14,38°
CT 4 (55°C) 47,31° 11,14° 0,24b 46,41d 15,36¢
CT 5 (60°C) 46,43 10,75° 0,21 45,35° 14,18°
CT 6 (65°C) 46,56 10,56° 0,21 44,78 14,39°

(Ghi chu: Trén cung mot cot cdc gid tri mang cung chit sO mii thi khdac nhau khong co y nghia ¢ mirc y

nghia o. = 0,05)

Bang 3b. Két qud nghién ciru anh hwéng ciia nhiét dé dén chdt cam quan ciia toi den sau 60 ngay lén men

Cong thirc Mau sic Mui Vi Trang théi
CT1 (40°C) 3,81° 3,95° 3,95 3,90°
CT2 (45°C) 3,81° 3,90° 4,04° 3,95
CT3 (50°C) 3,81° 3,90° 4,00° 3,81°
CT4 55°C) 4,28° 4,38° 4,52° 4,24°
CT5 (60°C) 3,59° 3,90° 3,95° 4,09°
CT6 (65°C) 3,62° 3,80° 3,91° 3,67°

(Ghi chu: Trén cung mot cot cdc gia tri mang cung chit s6 mil thi khac nhau khéng co y nghia ¢ muc y

nghia a = 0,05)
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Qua qua trinh tién hanh va két qua ciia bang
3a, 3b cho thay khi toi Pong Mu duoc 1én
men trong ti I1én men ¢ nhiét 4o 55°C (CT4)
cho ham lugng duong, protein, lipid cao hon
hin so v6i khi 1én men ¢ cac nhiét do thap
hon (CT1, CT2, CT3). Khi tang nhiét do 1én
men trén 55°C (CT5, CT6) thi ham lugng
duong tong, protein, polyphenol va flavonoid
déu c¢6 xu huéng giam, tuy nhién ham luong
giam thap. Nhiét do nay khi so sanh voi nhiét
d6 1én men cta mot sb gidng toi khac: Toi Ly
Son [8] nhiét d6 1én men téi wu la 70-80°C
hay véi nhiét do 1én men t6i Hoa Sen, toi CO
don, t6i Hai Duong [5] la 75°C.

Xét vé gia tri cam quan, véi CT4 vo t6i den
khong bi chay, mui thom gidng thudc bac, hét
mui hiang, vi chua ngot diu dé an, hét vi cay
cua toi, chinh vi vy CT4 c6 diém cam quan
vugt trdi so vai cac cong thire thi nghiém.
Théng qua két qua phan tich trén, chung t6i
chon nhi¢t d6 1&n men phu hop cho toi
Pong Mu la 55°C dé thuc hién cac thi
nghiém tiép theo.

Nghién ciru d4nh hwéng cia thoi gian 1én
men dén chit lwong téi den

Tir bang 3a, 3b ta thiy khi kéo dai thoi gian
Ién men thi cac thanh phan hoa sinh trong toi
den déu tang, va dat 1on nhét khi thoi gian 1én
men la 55 ngay & nhiét do 55°C.

Xét vé tinh chat cam quan, t6i sau khi 1én men
55 ngay cho diém cam quan cao nhat. Néu ting
thoi gian 1€n men t&i 65 ngay téi den cd xu
hudng bi chua va co ciu tric nhio, day la dic
diém khong mong mudn ctia san pham.

Tir nhing 1ap lun trén ta thdy thoi gian dé
1én men t6i den phut hop nhét 1a 55 ngay.
Nghién ciru lwa chon loai phu gia bd sung
trude 1én men

Téi ¢ kha r}éng tu 1§n men & nhiét do cao,
tuy nhién dé thuc day nhanh quéa trinh Ién
men va ting cudng hoat chit 1én men vige b6
sung cac vi sinh vat 1én men va mét s6 phu
gia (bia), trong nghién ctru nay ching toi st
dung mdt sO loai bia, cdc loai bia dugce danh
dﬁ}l theo so thur ty tir 1 dén 5. Két qua duoc
thé hién ¢ bang 4a va 4b.

Bang 4. Két qua anh huéng thoi gian 1én men dén chat leong t6i den & diéu kién nhiét dg 1én men 55°C

" , Puong Protein Lipid Polyphenol Flavonoid

Cong Thire (g/2009) (g/100y)  (g/100g)  (mglg) (mglg)
CT1 (15 ngay) 36,80° 8,67° 0,13° 43,02° 13,58°
CT 2 (25 ngay) 38,96° 9,10 0,14 43,57 14,16°
CT3 (35 ngay) 38,13 9,59° 0,17® 44,12° 14,33°
CT4 (45 ngay) 41,76° 9,68° 0,20 44,23° 14,74°
CTS5 (55 ngay) 45,49° 10,84¢ 0,24° 45,98° 15,20¢
CT6 (65 ngay) 42,59° 10,03° 0,19 45,81° 15,07°

(Ghi chii: Trén cing mét cét cde gid tri mang cung chiv sé mii thi khdc nhau khéng cé ¥ nghia & mire ¥

nghia a. = 0,05)

Bang 4b. Két qud anh hiong thoi gian [én men dén cam quan ciia t6i den & diéu kién nhiét d lén men 55°C

Cong thirc Mau siic Mui Vi Trang Thai
CT1 (15 ngay) 2,48 2,43 2,33 2,57
CT2 (25 ngay) 2,90% 2,95% 3,10° 3,19°
CT3 (35 ngay) 3,14 3,43 3,57° 3,37°
CT4 (45 ngay) 3,66° 3,67° 3,95° 4,00°
CTS5 (55 ngay) 4,33¢ 4,53¢ 4,67 4,53°
CT6 (65 ngay) 4,24° 4,39 3,51° 3,88°

(Ghi chii: Trén cimg mét ¢t cde gid tri mang cing chiv sé mii thi khdc nhau khéng cé ¥ nghia & mire ¥

nghia o. = 0,05)
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Bang 5a. Két qua nghién ciru anh hieong ciia loai phu gia bo sung tdi cdc chi tiéu hod sinh ciia t6i den &
55°C trong 55 ngay Ién men

Cong thirc Puong khir Protein Lipid Polyphenol  Flavonoid
(9/100 g) (9/100 g) (9/100 g) (mg/g) (mg/g)
Bia s6 1 46,93° 11,30° 0,27% 47,06° 14,68°
Bia sb 2 46,79 11,00° 0,22 46,00° 14,69°
Bia s6 3 46,50° 10,30° 0,25% 45,26° 14,57°
Bia s 4 45,99° 11,07° 0,28" 45,73° 14,25°
Biasb 5 46,53° 11,14° 0,2% 46,00° 14,18°

(Ghi chii: Trén cing mét cét cdc gid tri mang cung chit s6 mii thi khdc nhau khéng cé ¥ nghia & mirc y
nghia o = 0,05)
Bang 5b. Két qua anh hiong ciia phu gia bé sung téi danh gid cam quan ciia t6i den ¢ 55°C trong 55 ngay

Ién men
Cong thirc Mau sic Mui Vi Trang thai
CT1 (Bia s6 1) 4,57° 4,52° 4,47° 4,24°
CT2 (Bia S6 2) 3,67% 3,57 3,57 3,52°
CT3 (Bia S6 3) 3,62 3,57 3,67 3,71%
CT4 ( Bia Sb 4) 3,91° 3,67 3,81° 3,66%
CT5 ( Bia S 5) 3,71% 3,81° 3,57 3,85°

(Ghi chii: Trén cing mét cét cdc gid tri mang cung chiv s6 mii thi khdc nhau khong cé ¥ nghia & mikc y

nghia o. = 0,05)

Qua bang 5a va 5b ta thay khi sir dung 5 loai
phu gia khac nhau dé 1én men thi t6i den c6
ham luwong dudng tong, polyphenol tong,
flavonoid tong ting, ham lugng protein va
lipit ting dang ké. Trong 5 cong thic thi bia
sd 1 cho t6i den c6 ham lugng dudng tong,
polyphenol tong va flavonoid tong cao nhat
va ¢6 su khac biét vGi cac cong thirc thi
nghi€ém ¢ mrc y nghia 95%.

Qua bang 5b ta thdy vé chit luong cam quan
CT1 cho chat lugng cam quan cao nhat va co
su khac biét voi 4 cong thirc con lai ¢ mirc y
nghia 95%.

Tur két qua trén, ching toi dua ra két luan bia
s6 1 thich hop 1am phu gia ting cuong kha
ning 1én men ciing nhu ting cuong chat
luong t6i den Pdng Mu.

Nghién ctru lwa chon thoi gian xir ly phu gia
Theo két qua nghién ctru ¢ trén bia c6 tac
dung thiic ddy qua trinh 1én men & t6i den, tuy
nhién thoi gian xir 1y dé lam sao thuc day qua
trinh 1én men cao nhit, cho chit lugng va
dam bao cam quan. Do vay ching t6i da thi

nghiém 5 cong thirc véi thanh phan cac loai
bia dugc néu 1 trong phan nguyén vat lidu dé
danh gia hoat chét ciing nhu gid tri cam quan
clia t6i den Pong Mu. Két qua duoc thé hién
& bang 6a va 6b.

Qua bang 6a va 6b ta thiy khi ngam t6i voi
bia ¢ thoi gian khac nhau thi téi den c6 ham
luong duong, flavonoid téng, polyphenol
tong ting manh. Trong 5 cong thic thi
nghiém thi CT3 (20 phut) cho san pham toi
den c6 ham lugng duong 46,38 g/100 ¢
khong c6 su khac biét & muc y nghia 5%
nhung cho ham lugng duong khir, polyphenol
va flavonoid 1a cao nhat va déu cé sy khac
biét vdi cac cong thuc con lai & muc y nghia
5%. Bén canh do khi thay ddi thoi gian xur Iy
bia khac nhau thi ham lugng protein va lipid
cling thay ddi theo chiéu huéng ting 1én va
cao nhat & cong thic 3: Ham lwong duong
khur dat 46,38 gam/ 100 g; protein dat 10,58
0/100 gam; Lipit dat 0,24 ¢/100 gam;
polyphenol dat 47 mg/100 gam va Flavonoid
dat 15,29 mg/100 gam.
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Bang 6a. Két qud nghién civu danh hwong thoi gian xir Iy phu gia t6i cdc chi tiéu hod sinh ciia téi den lén
men ¢ 55°C trong 55 ngay
Cong Thirc Puong khir Protein Lipid Polyphenol Flavonoid
(9/100 9) (9/100 g) (9/100 g) (mg/g) (mg/g)
CT 01 (5 phuat) 46,10 10,23% 0,25% 43,92 13,29°
CT 02 (10 phat) 46,39" 10,41° 0,23% 44,28° 14,59%
CT 03 (20 phut) 46,38° 10,58° 0,24% 47,00° 15,29°
CT 04 (30 phit) 46,51° 10,80° 0,27° 45,68° 14,27°
CT 05 (60 phit) 46,52° 10,217 0,26% 45,13° 14,35"
(Ghi chii: Trén ciing mot ¢t cac gid tri mang cing chiv s6 mii thi khdc nhau khéng cé ¥ nghia ¢ mirc ¥
nghia o = 0,05)
Bang 6b. Két qua nghién ciru anh huong thoi gian xir Iy phu gia t6i danh gid cam quan
Cong thirc Mau sic Mui Vi Trang thai
CT 01 (5 phut) 3,57 3,57 3,62° 3,57
CT 02 (10 phat) 3,52 3,52 3,38 3,52
CT 03 (20 phut) 4,43° 4,43° 4,67 4,71°
CT 04 (30 phat) 3,52 3,48 3,34 3,38
CT 05 (60 phat) 3,52° 3,52 3,34 3,43

(Ghi chii: Trén ciing mét cot cac gia tri mang cing chiv s6 mii thi khdc nhau khéng cé ¥ nghia ¢ mirc y

nghia a = 0,05)

46,38° 10,58¢ 0,24 47,00° 15,29¢
Puong khir Protein Lipid Polyphenol Flavonoid
(9/100 g) (9/100 g) (9/100 g) (mg/g) (mg/g)

Tuong ty véi thay ddi vé thanh phan hoa sinh thi chit luong cam quan cta t6i den theo CT3 ciing
cho gia tri cam quan cao nhat dbi vé6i ca 4 chi tiéu cam quan.

Nhu vay, t6i Pong Mu dugc ngdm bia trong thoi gian 20 phut cho chét lugng tot nhat.

Hinh 1. Cdc bude san xudt t6i den Pong Mu

A: Toi Pong Mu ngdam bia; B: Péng tii chudn bi cho vao say; C: Cho t6i vao ti sdy

D: San pham t6i den Pong Mu da 1én men thanh céng.

KET LUAN

Tir két qua nghién ctru thu duoe, ching toi
dua ra mot s6 két luan nhu sau:

- Nhiét do thich hop dé 1én men toi den Bf‘)ng
Mu, Cao Bing 13 55°C

- Thoi gian 1én men thich hop dé 1én men t6i
den BDong Mu, Cao Bang 1a 55 ngay.

- Phuy gia dé 1én men toi den Pong Mu, Cao
Bang la bia Ha Noi.

- Thoi gian & phu gia thich hop dé 1én men toi
den Pong Mu, Cao Bang 1a 20 phut.

Két qua nghién civu la san pham cia dé tai
tinh Cao Bang, nhém tdc gid xin trdn trong
cam on so Khoa hoc va Cong nghé tinh Cao
Bcing da tao diéu kién hé tro kinh phi aé
nhom tdac gid thuc hién thanh céng nghién

cltu nay.
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