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TOm #it: Nghién ciru ndy dé Xac dinh dwoc Cac diéu kién toi wu dé 18n men tao ché den
tir ché Phuc Van Tién diroc thu hoach trong thang 9/2021 nhuw sau: 1y 1é giong Vi khudn lactic
khéi dong 14 2 - 4%, thoi gian 18n men 1& 6-8 gio, nhiét @6 1én men 14 25 — 27°C. O diéu kién
nay, ham lwong GABA trong ché den dat trén 203 mg/100g, cdc chi tiéu cam quan nhw mui
hwong va vi che dat chat luwong 16t nhat va hai hoa nhit.

Tir khoa: Che den, GABA, lén men yém khi, chi tiéu cam quan chat lwong che.

Abstract: This study has determined the optimal conditions for fermenting black tea
from Phuc Van Tien tea harvested in September 2021 as follows: concentration of lactic
bacteria is 2-4%, fermentation time is 6-8 hours, fermentation temperature is 25-27°C. Under

this condition, the GABA content in black tea reached over 203 mg/100g, the sensory criteria
of tea quality including aroma and taste were the best and most harmonious.

Keywords: Black tea, GABA, anaerobic fermentation, sensory quality criteria of tea quality.

I. Pat van dé

Che 1a nguyén liéu ché bién udng
khong con dugce tiéu thy rong rai nhattrén
thé gigi. Cac nghién ctru gan day cho thy
rang ché khong chi gop phan giam nguy
co tim mach bénh tat va mot sd dang ung
thuy ma con mang lai nhiing lgi ich nhu
vé sinh rang miéng, giam cao huyét 4p,
giam can, khang khuan, khang virus [1,

* Vu Khoa hoc va Cong ngh¢, B6 Cong Thuong

2]. Trong nhitng nim gan day, con nguoi
ngay cang ¢ nhu cau nhiéu hon vé cac san
pham chim soc sirc khoe c6 ngudn gdc tir
thién nhién, che giau GABA thu hut su
quan tdm cia ngudi tiéu ding do cé nhidu
tac dung t6t, bao gdom giam huyét &p, giam
ham luong dudng trong mau, chdng lai
cic bénh ung thu, giam cing thang than
kinh va chéng lai sy mét moi [3, 4].

1 Vién Co dién nong nghiép va Cong nghé sau thu hoach
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Trén thé gi6i, da ¢ nhidu nghién ctu
lam giau GABA trong san pham ché dugc
thuc hién dua trén cac k¥ thuat [én men
véi cac ching xa khuan S. bacillaris, S.
cinereus [5] hoac Lactobacillus plantarum
subsp.,  Streptococcus  thermophilus
(Streptococcus thermophilus),
Lactobacillus brevis (L Lactobacillus
brevis) [6]. Nghién ctu nay dugc thuc
hién tiép theo nghién ctru trudc day cua
nhom tac gia vé viée st dung vi khuan
lactic dé 1én men ché v&i muc dich xéc
dinh cac diéu kién t6i wu cta qua trinh Ién
men, bao gom luong giéng vi khuan, nhiét
do Ién men va thoi gian 1én men tir do co
cin cir xay dung quy trinh san xut ché co
ham lugng cao cua GABA.

Il. Vat lieu va phwong phap
nghién ciru
2.1. Vit liéu

- Che Phic Van Tién trong tai Vién
Khoa hoc Ky thuat Nong 1am mién nui
phia Bic, thu hoach vao thang 9/2021.

- Ching gidng vi khuan lactic: Bo
chung gidng cua Bao tang giong chuan
Viét nam, Vién Vi sinh vat va Cong nghé
sinh hoc, Pai hoc Quéc gia Ha Noi.

2.2. Phwong phdp nghién ciru

221.  Phuwrong phdp ché bién che
den truyén thong cia Viét Nam [7]

22.2. Phwong phap danh gia cam
quan che theo TCVN 3218:2012 [8]

223. Phuwong phdp t6i wu hod C4c
diéu kién lén men ché den [9]

Qua trinh t6i wu hoa s& thyc hién
qua 3 budc véi 3 thong sb: lugng gidng Vi
khuén khoi dong, nhiét do 1én men va thoi
gian Ién men

Bude I: Xéc dinh céc diéu kién dé
lugng GABA >203 mg/100g

& Xac dinh ma tran thyc nghiém
theo 3 yéu t6. Mdi yéu t6 thuc hién thi
nghi¢m ¢ 3 muc: muc dudi, mic co ban
va mirc trén. Tong sb thi nghiém 1a 27.

b- Phan tich ham lugng GABA ¢ 27
thi nghiém chon ra nhirng thi nghiém c6
ham lugng GABA > 203 mg/100g

Bude 2. Xac dinh céac diéu kién cia
thi nghiém ma tai d6 tong gia tri ciia 3 muc
tiéu bai toan (ham lugng GABA, chi tiéu
huong va vi ciia san pham) dat tot nhat

a- Lap lai cac thi nghiém da lua
chon dugc ¢ ndi dung b budce 1, phan tich
cac chi tiéu can tdi vu:

y,: ham lugng GABA mg/100g

Y,: diém s6 vé huong, khong co thir

nguyén

y,: diém s6 vé vi, khong c6 tha

nguyén.

b- Ttr ma tran thyc nghiém & budcl:

- Xéc dinh duoc gi tri 10n nhét va
bé nhat ctia Y,

Tir két qua thyc nghiém ¢ diém a’
cua budc 2, xac dinh duoc:

- Xac dinh duoc gia tri 1on nhit va
bé nhat ctia y,vay,.

- Chon hé ) quan trong ctia Cac

muc tiéu:
dy,) =13
d(y,) =1,0
d(y,) =1,0

- Tinh tong diém cta 3 muyc tiéu.
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- Lya chon thi nghi¢m co téng diém
cao nhét, xem 14 phuong 4n t6t nhat.

Budce 3: Lap lai thi nghiém véi cac
gia tri ciia cac yéu td ¢ vuing 1an can dé xéac
dinh diéu kién ma tai d6 cic chi tiéu can
tdi wu tiém can gﬁn nhét dén khu vuc tdi
vu (81 wu c6 didu kién).

2.3. Phwong phdap xdc dinh ham
lwgng GABAtrong ché den bing phuwong
phdp sic ky HPLC

Can chinh xac 0,02g (+ 0,001g) che
Ién men, nghién nho va ray qua rdy bot
cho vao 6ng eppendorf rdi cho thém 1mL
methanol (MeOH) 50%. Mau dugc lac
vortex trong vong 10 phut rdi ly tim véitde
d6 12.000 vong/phut trong 10 phut, thu dich.

Hat 0,5mL dich mau va b sung thém
0,5mL 2- hydroxynaphthaldehyde 0,5%,
0,5mL dém borat pH 8.0. Sau khi dun cach
thity & 80°C trong 10 phut, hon hop duoc
dé nguoi trong bong t6i rdi ly tam véi tde
d6 1.2000 vong/phat trong 10 phat ¢ 4°C.

Dich thi nghiém dugc phan tichtrén
hé thdng HPLC, phan tich lap lai 2 lan.

Céc dung dich chuén c6 néng do 0,1074;
0,052; 0,026; 0,013 va 0,0065 mg/mL.

I11. Két qua nghién ctru

3.1. Xdc dinh gid tri cdc yéu té anh
hwéng dén qué trinh [8n men yém khi tgo
ham lwong GABA cao trong sin pham.

- Luong gidng khoi dong x, véi cac
ty 1& bd sung la:
X = 2%, X°= 4%, X*= 6 %.

- Nhiét do I1én men x, véi cac ngudng
nhiét do la:

x = 23°%, X°5 25°%, x*=,27°cC.

- Thoi gian len men x, vO1 céc
khoang thoi gian 1én men la:
x =8 gio, x° 10 gio, x* =12 gio.

Vé6i 3 thong sb ty 1& giéng khoi
dong, nhiét do, thoi gian 1én men theo
cac ngudng néu trén chung toi 1ap duoc
ma tran thuc nghiém truc giao véi 27 thi
nghiém, ham luong GABA cua cac thi
nghiém duogc phan tich bang phuong phap
sic ky long cao ap HPLC duoc trinh bay
o bang 1.

Bang 1. Két qua phan tich ham lwong GABA (mg/100g) ciia 27 mdu thi nghiém

STT Picu ki¢n thi | Lugng GABA STT Picu ki¢n thi | Lugng GABA
nghiém (mg/100g) nghiém (mg/100g)
1 X1.X2, X3t 198 15 xU1x'a, x5 228
2 x1, X%, X3 201 16 X1 %, xUs 201
3 X1,x"2, X3 205 17 x71.x%, X0 205
4 X1, %2, X3t 219 18 x.x x 267
5 xX1,X%2, X3 245 19 X1,%2, X' 211
6 X“1, X2, X3 256 20 x1.x%, x 3 208
7 X1, X2, X3 200 21 X1,X'2, X3 216
8 X'1,x%, X3 206 22 X0 X2, X3 226
9 X1, x"2.x": 257 23 XL x'2, X3 213
10 X1, %0, x'a: 200 24 X% X2, x '3 237
11 X1, x%.x% 204 25 xLx xa 260
12 F1xt x5 209 26 X1 x%, X3 266
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STT Picu kién thi |Lwong GABA STT Picu kién thi | Lwong GABA
nghi¢m (mg/100g) nghiém (mg/1009)
13 x0r, %2, x%s: 213 27 xTxth X 282
14 14/ x°1, x 2. x%: 226

Qua sb lidu bang 1, ta xac dinh
duogc 22/27 thi nghiém c¢6 ham lugng
GABA cao hon 203 mg/100g, cac thi
nghiém d6 1a: S6 3, s6 4, sb 5, s 6,
s6 8, 50 9, s6 11, s6 12, s6 13, s6 14,
s6 15, sb6 17, sb 18, sb 19, sb 20, sb
21, 56 22, s6 23, s6 24, sb 25, sb 26
va s 27. Loai bo nhiing thi nghiém ma
tai do, ham lugng GABA chénh léch so
v6i mau déi chung (203 mg/100g) qua
it, khéng c6 ¥ nghia nhiéu vé mit cong
nghé. Nhitng mau d6 la =1, 2, 3, 7, 8,
10, 11, 12, 13, 16, 17, 19, 20, 21 va 23.
S6 mau con lai (12 mau) tiép tuc duogc
tién hanh khao sat dé tim ra phuong an
tot nhat, xét theo méi lién quan cua ca
3 thong sé ty 1é giéng khoi dong, nhiét
do, thoi gian 1én men.

3.2. Xdc dinh diéu ki¢n lén men
16i wu dé tgo sin phim ché den cé chit
lwong tot

321  Lwa chon cdc mau vuot tréi
trong 12 mau dwoc chon

Mudi hai (12) mau c6 ham luong
GABA dat yéu cau dugc tién hanh phan
tich cdm quan v6i 3 chi s6 chat luong, cu
thé nhu sau:

y,: ham lugng GABA, mg/100g.

Y,: diém cam quan vé huong, khong
c6 thtr nguyén

Y diém cam quan vé vi, khong co
thir nguyén.

P6i voi san pham che, tim quan
trong cua huwong va vi dugc danh gia
ngang nhau, vi vay ching t6i chon hé s6
quan trong k = 1; Ham lugng GABA trong
che den dugc xem la muc ti€u hudng téi
cua nghién cuu, cho nén chi sb nay, dugc
danh gia vé hé s6 quan trong k = 1,4. Két
qua phén tich 12 miu duoc thé hién trén
bang 2.

Bang 2: Két qua phdn tich cdc chi sé chdt lwong ciia 12 mdu ché liea chon

Teléhnému M0 ta sin pham Huwong (y,)| Vi (y,) mgﬁ'&% A(\yl) Eg;gchzl:
4 |Huong diu, vi diu 450 | 4,50 219 9,00
5 Huong nhe, vi dam 450 4,75 245 9,25
6  |Huong diu, vi diu 450 | 4,50 256 9,00
9  |Huong diu, vi gat 4,00 | 4,00 257 8,00
14 |Huong diu, vi diu 450 | 4,50 226 9,00
15 Huong diu, vi dam 3,75 4,25 228 8,00
18 |Huong nhe, vi hoi chua 375 | 4,25 267 8,00
22 |Huong diu, vi hoi git 425 | 4,25 226 8,50
24 |Huong diu, vi hoi gat 425 | 4,25 237 8,50
25  |Huonghoinong,vihoichua| 4,00 | 4,00 260 8,00
26 |Huong nong, vi hoi gat 3,75 | 4,25 266 8,00
27  |Huong nong, vi gt 375 | 3,75 282 7,50
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322 Xay dung thang diém va sir
dung hé sé quan trong ciia cdc chi tiéu
chat lwong dé cé Idp vimg gan téi wu ciia
cdc bién anh huéng

Xay dung thang diém cho chi tiéu
y, (huong cta che): Trén cot gia tri cua

huong ¢ bang 2, ta thiyy, =45y,
=3.75; Hibu 80 Y max ~ Ymin = 0,75, chon

thang diém 1a 10, tir ddy ta xay dung

duoc cac moe diém cho y, nhu sau:

Gia tri that
cuay,

3,75 (3,83 [3,92 (400 [4,08 |4,16 |425 |433 |441 |45

Gia tri quy doi

. 1,0 20 (30 |40
cuay,

50 |60 (70 |80 |90 |10

Theo cach tuong tu, ta lap duoc muc tiéu thang diém cho y,vay,

Gia tri that

, 219 226 [233 |240
cuay,

247 |254 261 |268 |275 |282

Gia tri quy doi

, 1,0 |20 |30 |40
cuay,

50 |60 |70 (80 (90 |10

Gia tri that
cuay,

3,75 |3,86 |3,97 |4,08 (4,19 (4,30 |[4,41 |452 |4,63 |4,75

Gia tri quy doi

\ 10 (20 |[30 |40
cuay,

50 |60 |70 |80 |90 (10

Téng hop danh gia toan dién 3 chi
tiéu chat luong (Y, ¥, Y5) cua san pham
duoc thuc hién dua trén c4c thang diém va
str dung hé sd quan trong cta céc chi tiéu
chat lugng (k, = 1,4; k, = 1; k=1) ta lap
duogc bang tong hop vé tong s diém quy
wdc ciia 3 muyc tiéu dong thoi mot luc.

Khi tinh diém quy d6i cho cac gia tri
clia muyc tiéu ta 1am tron sb theo quy dinh
nhu sau:

Néu > 5 thi 1am tron sb phia trén;
Néu < 5 thi 1am tron s6 phia dudi;
Vidu: 3,067 lam tron s6 1a 3,07
0,324 lam tron s6 14 0,32.
Bang tong diém cta cac chi tiéu
chét luong ctia ché den dugc thé hién trén
bang 3 (trang sau).
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Bang 3: Diém tong hop cua 3 chi tiéu chdt lwong ché

Thi £ T Pi¢m 2 £ T Pi¢m z £ T Pi¢m 2 Tong diém
nghiém | So do A A « Pbiem | So do A X A Pbiem | So do A X A biem quy doi
s6 | that | €SO | N 1o vasi| that | TESO | N o vadi| ehae | HESO | N v adi| YLI+Y2+Y3
: thang : thang : thang

4 219 1,3 1,0 1,3 4,50 1,0 10 10,0 4,50 1,0 8,0 8,0 19,3

5 245 1,3 4,5 4,8 4,50 1,0 10 10,0 4,75 1,0 10,0 10,0 248

6 256 1,3 6,0 7,8 4,50 1,0 10 10,0 4,50 1,0 8,0 8,0 25,8

9 257 1,3 6,0 7,8 4,00 1,0 4,0 4,0 4,00 1,0 4,0 4,0 15,8
14 226 1,3 2,0 2,6 4,50 1,0 10 10,0 4,50 1,0 8,0 8,0 20,6
15 228 1,3 2,0 2,6 3,75 1,0 1,0 1,0 4,25 1,0 6,0 6,0 9,6

18 267 1,3 8,0 10,4 3,75 1,0 1,0 1,0 4,25 1,0 6,0 6,0 17,4
22 226 1,3 2,0 2,6 4,25 1,0 7,0 7,0 4,25 1,0 6,0 6,0 15,6
24 237 1,3 4,0 52 4,25 1,0 7,0 7,0 4,25 1,0 6,0 6,0 18,2
25 260 1,3 7,0 9,1 4,00 1,0 4,0 4,0 4,00 1,0 5,0 50 18,1
26 266 1,3 8,0 10,4 3,75 1,0 1,0 1,0 4,25 1,0 6,0 6,0 17,4
27 282 1,3 10,0 13,0 3,75 1,0 1,0 1,0 3,75 1,0 1,0 1,0 15,0
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Tir két qua tinh toan trinh bay &
bang 3 cho phép ta rat ra mot sd két luan:

- 3 mau thi nghiém 6 5, 36 6 va sd
14 ¢6 tong diém quy ddi cua 3 chi tiéu
chat luong cao nhét.

- C6 nhiing thi nghiém ham lugng
GABA trong ché rat cao nhung céac chi
tiéu chat lugng (huong va vi) cua che lai
rat thip vi vy tong diém quy doi thép,
khong phu hop véi muc tiéu ctia nghién
ctru ndy. Diéu nay cho ta thiy 1a viéc luya
chon h¢ s quan trong cia y,, y,, Y, 1
turong d6i phu hop.

- Vung thich hop nhat, tai d6 téng
diém quy d6i cta ca 3 chi tidu chit luong
dat tri s6 gﬁn tdi uu, ung véi diéu kién cua
cac yéu t anh huong 1a:

* Luong vi khuan giéng khoi dong
(ODygy, = 2,6), X, €[2-4%]

* Nhi¢t do 1én men x ¢ [25+27°c]

* Thoi gian Ién men x, € [6+8 gio].

Ung véi cac diéu kién trén day, tong
diém quy ddi cua y, +Y,+Y, dao dong
& khoang 16n nhat tir 20,6 + 25,8. Pay la
ving gan toi tu ma nhiém vu cta nghién
ctru phai giai dap.

IV. Thue nghié¢m cac thong s6 cia
bai toan tdi wu

Thuc nghiém kiém dinh duoc tién
hanh véi cac mdc thi nghiém ctia céc bién

anh hudng:
X, =3%
X, =26°C
X, =7 gio.

Mau thuc nghiém duoc phan tich
cac chi sd: Cam quan vé huong, camquan
vé vi va ham lugng cia GABA (mg/100g)
cua mau che thu dugce nhu sau:

Cam quan vé huong 14,50
Cam quan vé Vi 14,75
Ham lugng GABA (mg/100g): 2,54
V.Két ludn

Tir nhimg két qua thu duoc bang
con duong thuc nghiém cho phép két luan
nhu sau

1- Viéc bd sung thém cong doan
1én men yém khi trong cong nghé truyén
thong san xudt ché den s& lam ting ham
luong GABA trong san pham.

2- Str dung Vi khuan lactic trong giai
doan 1én men yém khi, s& lam ting ham
luong GABA, con chét lugng cam quan
cla san phém ¢ thé tiém can dugc voi
cac mau dbi chimg va mau so sanh (mau
¢6 1én men yém khi nhung khong str dung
vi sinh vat).

3- Vi cac diéu kién téi wu cua qua
trinh 1én men ché den tao ham lugng cao
GABA (trén 203 mg/100g) va cac chitiéu
huong va vi ctia ché hai hoa nhat la: luong
vi khuan khoi dong tir 2-4% so véi lugng
ché 1én men, nhiét d0 1én men 26°C, thoi
gian 1én men 7 gio.

Cac két qua thu duoc 1a co so dé
thuc hién cac nghién ctru hoan thién quy
trinh 1én men ché den c6 chat luong cao.
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