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TOM TAT

Nghién citu dwoc thiee hién nham xdc dinh moi quan hé giita cdc théng sé céng nghé cia
qud trinh xir 1y nhiét tra 6 long bang vi séng (thoi gian xv Iy, nhiét dg xir Iy va cong sudt vi
séng) va hiéu quad diét men, chat lrong, dinh dwéng ld tra 6 long sau qua trinh xu Iy (enzyme,
tanin, polyphonol tong) va xdc dinh thong sé cong nghé hop Iy cho qud trinh xu [y. Tra 6 long
Kim Tuyen dwoc xw ly nhiét bang vi song voi thoi gian xir Iy thay doi tir 280 — 380 gidy, nhiét
dé thay doi tir 67 — 83°C va cong sudt vi séng tir 1.200 — 1.600 W. Ba phuwong trinh todn dang
héi quy bdc hai mé ta anh huéng ciia cdc théng sé nghé dén kha nang diét enzyme va ham
leong dinh dwéng cia tra la tanin va polyphenol di dwoc thiét ldp. Cdc théng sé cong nghé
hop Iy va cdc chi tiéu ciia qud trinh xit 1y nhiét tra 6 long bang vi séng da dwoc xdc dinh, thoi
gian xi Iy la 5,6 phuit, nhiét ¢ xvr Iy 73°C va cong sudt vi séng 730 WIKg — tra sé ¢6 hiéu qua
diét men tot nhdt va chdt heong tra dat cao nhat: ham hrong enzyme polyphenol oxydase
11,69%, ham lwong tanin 21% va ham lwong polyphenol tong 22,13%. Hiéu qud cua xit Iy
nhiét tra é long bang vi séng cao hon ré rét so véi phwong phdp xir Iy truyén théng.

Tir khéa: tra dlong; cong sudt vi séng; nhiét dg; enzyme; tanin; polyphenol.
ABSTRACT

The study aims to determine the relationship of technical parameters for heat treatment
oolong tea by microwave (including processing time, temperature and microwave power) and
inactivate enzyme, quality, nutrient of processed tea leaves (including enzyme, tannin and
polyphenol content) and determine of the reasonable technical parameters for the heating
process. The Kim Tuyen oolong tea is heat treated by the microwave heat treatment machine
with processing time range from 280 to 380 second, temperature range from 67 to 83°C,
microwave power range from 1.200 to 1.600 W. Three quadratic regression equations
describe the influence of the technical parameters on inactivating enzyme and quality of
product such as tannin and polyphenol were determined. The reasonable technical
parameters for heat treatment oolong tea by microwave are processing time of 5.6 minutes,
temperature of 73°C, microwave power of 730 W/kg of tea. At the regime, the objective
functions reached the optimum including enzyme polyphenol oxidase of 11.69%, tannin
reaches 21% and polyphenol reaches 22.13%. The effectiveness of heat treatment oolong tea
by microwave is significantly better than by traditional method.

Keywords: Oolong tea; microwave power; temperature; enzyme; tannin; polyphenol.

1. DAT VAN BE dén Ch?.t 1u:0'ngA cua. tra thanhﬁ p}}?m. C9ng
doan xu ly nhiét, ma trong ché bién thuong

Xt ly nhiét cho 14 tra 6 long 1a mot trong  goi 1a diét men hodc sao tra, c6 tac dung tiéu
nhimg cong doan rat quan trong quyét dinh diét cac enzyme trong tra, lam cho nudc
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trong tra bay hoi nén 14 tra tréd nén déo hon,
dé vo dinh hinh & cong doan tiép theo, tao
duoc huong dac trung cho tra va khu mui
hang trong 14 tra nguyén li¢u.

Cong nghé va thiét bi st dung phd bién
cho xtr Iy nhiét tra 6 long hién nay la kiéu sao
tra dung thung quay vdi nhién liéu d6t 1a gas.
L4 tra tiép xuc truc tlep v6i bé mit thing
quay c6 nhiét d6 1én dén 290 - 320°C trong
thoi gian tuong di dai tir 7 - 8 phut, vi vay
nhiét d6 14 tra 1én cao va khong 6n dinh, tir
70 — 90°C va dic biét thoi gian xir 1y hoan
toan tuy thudc vao kinh nghiém nguoi van
hanh, vi vdy chit luong tra khong dong déu
gitta cac meé xu ly. Mac du nhiét do xu 1y cao
nhung hoat tinh enzyme cua tra sau khi diét
men van con cao, khoang 23 - 30%, néu ting
nhiét do va thoi gian xtr Iy dé ting hiéu qua
diét men thi 1a tra s& bi “chay”, bi bién do6i
mau sic va giam thanh phan dinh dudng do
tac dong cua nhi¢t d§ trong thoi gian tuong
doi dai.

Xt Iy nhiét bang vi séng cho mot sb loai
néng san thuc phdm da cho thay nhiéu wu
diém so voi cac phuong phap xtr 1y twong
ung khi khong c6 sy hd trg cua vi séng nhu
thoi gian gia nhiét rit nhanh nén giam thoi
gian xr 1y, kha ning diét enzym cao, chit
lugng san phém duogc cai thién tot hon, do

ddng déu vé Am do cua san pham cao hon va
tiét kiém nang luong da dugc nhi€u cong
trinh cong bo [1], [2].

Trén co s& nay, thiét bi xtr Iy nhiét tra 6
long bang vi song di dugc thiét ké ché tao
thanh cdng [3]. Van dé dat ra 1a can tim
thong sd cong nghé hop 1y theo cong nghé
nay dé hiéu qua diét men cho tra 1a cao nhit
nhung van giita dugc cac thanh phan dinh
dudng quy c6 trong 14 tra 6 long so v&i cac
phuong phap xu 1y nhi¢t hién dang st dung
cho tra 6 long.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Tra st dung trong khdo nghiém la tra
olong Kim Tuyén 1 tom 2 la da qua cong
doan lam héo va quay thom duoc léy tai mot
cong ty kinh ché bién tra 6 long xuét khau tai
Huyén Bdo Lam, Tinh Lam Déng, la doanh
nghiép chuyén vé ché bién va xut khau tra.

Mo hinh thiét bi sir dung trong nghién
ctru x4c dinh cac thong sb cong nghé hop 1y
khi xir Iy nhiét tra 6 long bang vi song di
duoc thiét ké va ché tao voi nang suét 2
kg/mé. Cac thong sé van hanh cua thiét bi
thoi gian xtr 1y, nhiét d6 xt 1y, cong suat vi
song dugc cai dat, hién thi va giam sat tu
dong [3].

Hinh 1. Cdu tao thiét bi xit Iy nhiét tra 6long bang vi song sir dung trong thiee nghiém

1. Vo hop; 2. Cira; 3. Tay nam cira; 4. Khoa ctra; 5. Ban 18 cira; 6. Hop bao vé bd vi song;
7. Lué6i tan nhiét; 8. Truc truyén dong quay khung; 9. Day dai; 10. Puly; 11. Pong co;
12 .Quat hit khi tuoi; 13. Cira quan sat;14. Khung; 15. Bo diéu khién; 16. Dau vi séng;
17. Quat gidi nhi¢t vi song va bién ap; 18. Bién ap; 19. Quat hut khi ém; 20. O lan; 21. Truc

d& khung quay; 22. Cam bién nhiét.
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Phuong phdp quy hoach thuc nghiém
[4]: st dung mé hinh bai toan “hdp den”. B6
tri thi nghiém theo kiéu ngdu nhién hoan
toan. Cac sb liéu thi nghi¢m dugc xur Iy theo
phuong phéap phan tich phwong sai dang hoi
quy phi tuyén. Phuong trinh mé ta quan hé
gifta cic yéu to cta bai toan “hop den” c6
dang nhu phuong trinh (1).

y=b, +be +Zb,,x + Zbu i 1)
i=1 i=1 i=1, j>i
Trong do: by, b., bii, bij 1a cac hé sb h01
quy duoc xac dinh bang thuc nghiém; k: 1 sé
yéu t6 dau vao anh huong dén ham muc tiéu.

Sau khi tinh toan cac hé s hoi quy, kiém
dinh sy c6 nghia cua cac hé sO theo tiéu
chuan Student, kiém tra sy tuong thich cua
md hinh véi két qua thuc nghiém theo tiéu
chuan Fisher.

Phuong phép téi uu héa [4]: ham tdi wu
da muc tiéu mo ta qua trinh nghién ctru dugc
mo ta theo phuong trinh (2).
y=f(X,%,...X,); VX, eR;i=1+n (2

Khi d6, giai bai toan tdi wu héa da muyc

tiéu la tim nghi¢m X?pt cta bai toan:

X=X, X XY E R @3)
sao cho:
= f(x%P') = f(xP, xP ..., xP)
= min(max) f(x1, X2, ..., Xn) 4)

Bai toan tbi wu hoa da muc tiéu dugc xay
dung theo phuong phap thura so Lagrange:
chon ham can t8i wu lam ham cin tim cuc tri
(min hodc max): f(x1,..., Xn), ham con lai la
ham rang budc g(x1,..., Xn) = 0.

n
FO,2) = F(x) + 2 2.0 (X) (%)
i=1
Trong d6 X 14 céc thira s6 Lagrange.
Sau d6 tim cuc tri khong diéu kién cua

ham F(x, A). Phuong phap Lagrange qui vé
giai hé¢ oF/ox =0 va oF/oL =0.

St dung phan mém Statgraphic Ver.7.0
deé thiét ké thi nghiém va xu ly so li€u thi

nghiém, phan mém Microsoft Excel dé lap va
giai bai toan tdi uu hoa.

Phuong phap do dac trong thyc nghiém:
céc thong sb co thé do truc tiép nhu nhiét do,
thoi gian, lugng dién ti€u thy... dugc do dac
bang cac dung cu do chuyén dung, cac thong
s6 con lai dugc xac dinh théng qua cac cong
thitc quy d6i. Chit luong tra sau xtr 1y duoc
kiém dinh ham luong tanin theo phwong
phap danh gia TCVN theo DDBVN 1V,
polyphenol téng dwoc danh gia theo ISO
14025:2007, enzyme PPO danh gia theo ISO
145021:2005. Mau sic va mui hwong dugc
danh gia cam quan.

3. KET QUA NGHIEN CUU

3.1. Két qua xdy dung mé hinh bai toan
“hop den” va ma tran thuc nghiém

- Xac dinh cac yéu t6 dau ra cta bai toan
“hop den™: cac thong sd cong nghé cia qua
trinh x@r 1y nhiét tra 6 long bang vi sdng duoc
nghién ctu 1a céc yéu td dai dién cho muc
dich qua trinh xtr 1y nhiét, d6 1a hi¢u qua diét
men dat cao nhit nhung phai dam béo gilr
dugc ham luong dinh dudng trong tra la t6t
nhit. Trong thyc té, cac yéu té ndy bao gdm:
enzyme polyphenol oxydase (enzyme PPO),
tanin va polyphenol tong Vi vy 3 yéu tb
nay duoc chon lam yéu t6 muc tiéu cta bai
toan “hop den”.

Nhu viy, cac chi tiéu danh gia chat
luong 14 tra va kha ning diét men tra 1a cac
chi tiéu can nghién ctru xac dinh, céc chi tiéu
nay bao gom:

Ham luong enzyme PPO (%) - dac trung
cho hi¢u qua diét men tra.

~ Ham luong tanin (%) -
chat luong tra.

dac trung cho

Ham luong polyphonol tong (%) -
trung cho dinh dudng cua tra.

dac

- Xac dinh cac thong s6 dau vao cua bai
toan “hop den”:

Can ct vao thuc té san xuat, 1y thuyét
md hinh hoéa ciing nhu ké thira cac két qua da
nghién ctru vé ung dung vi séng cho qua
trinh xr 1y cac loai néng san thuc pham da
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cho thiy khi thay doi cong suit vi song sé
anh huong dén chit luong san pham: thay
d6i cong suit vi song khi sdy tra xanh [1] da
anh huong dén enzyme, tanin va polyphenol
téng, st dung vi song dé sdy tao cat lat [5],
st dung vi song diét men cho chubi thai [6],
sir dung vi song diét enzyme trong nam [7],
st dung vi song diét enzyme PPO trong kiwi
[8]. V& thoi gian xir Iy khi dung vi séng, cac
cong trinh céng bd ciing cho thiy thoi gian
¢6 anh huong dén quéa trinh xir Iy nhu cac
cong bé cua Kikue [9]; Lin [10]; Gulati [2].

Céc cong trinh néu trén da cho thiy thoi
gian xtr ly, nhiét 46 xir 1y va coéng suat vi
song anh huong dang ké dén ham luong
enzyme PPO, tanin va polyphonol tong. Nhu
vay, cac thong s nghién ciru dau vao cua bai
toan “hop den” bao gdm: thoi gian xu ly
(gidy); nhiét do xur Iy (°C) va cong suat vi
song (W).

- M5 hinh théng ké cho qua trinh xir 1y
nhiét 14 tra 6 long dac trung 1a hi€éu qua diét
men enzyme PPO (%) va chit luong 14 tra
sau xur 1y 1a ham lugng tanin (%) va ham
luong polyphonol téng (%) bi anh huéng boi
ché d6 1am viéc cua thiét bi xir 1y 1a thoi gian
xtr 1y (gidy), nhiét do xtr Iy (°C) va cong suat
vi song (W) duogc biéu dién ¢ dang bai toan
“hop den” nhu hinh 2.

I
Thiét bi xir 1y tra 6 long
tmg dung vi séng

tes) —— Enzyme (%)

T(°C) ———»| ————— Tanin (%)

P(W) —»| ———> PPT (%)

Hinh 2. M6 hinh bai todn “hép den” mé ta
qud trinh nghién ciru

- Xac dinh tdm ké hoach thuc nghi¢m va
budc bién thién cua cac yéu td: phuong an
thuc nghiém bac hai dugc chon dang bt bién
quay. Canh tay don a dugc xac dinh:

a=2"*=1682 (6)
Trong d6 k: sb yéu t6 nghién ctru, k = 3.

Mtrc thue nghiém cua céc yéu to nghién
ctru: muc trén (x1), mac dudi (x7), muc diém
sao trén (x_), muc diém sao dudi (Xg) cla

cac yéu td nghién cru x; i=1 = 3) dugc tinh
dya vao muc co s& (x°) va khoang bién thién
AX theo cong thure (7), (8), (9) va (10).

Muc trén: X" = X%+ AX (7
Muc dudi: X~ = x°— AX (8)
Diém sao trén: X! = x° + o AX 9)
Diém sao dudi: X, = x° — o.AX (10)

Can ctr vao thuc té ctia qua trinh xtur 1y
nhiét tra 6 long hién dang 4p dung trong thuc
té va cac cong trinh nghién ctru 6 lién quan
da cong bd [1], [2], [3] dé chon cac muirc co
so va khoang bién thién cia cic yéu tb
nghién ciru dau vao 1a thoi gian xur 1y, nhiét
do xur 1y va cong suét vi song. Két qua tinh
toan cac mirc va khoang bién thién cua cac
thong sb dau vao trinh bay trong bang 1.

Bing 1. Cdc mirc va khodng bién thién cia
cdc théng s6 dau vdo.

Céac murc thwe nghiém

Thong Piem , __ biem .
6 dég sao0 Muc Mirc Muc g0 Khoang
vio dudi dudi cosd trén trgn  bién

(Xi) (X&) (X_) (XO) (X+) (X&) thién AXx

tg(s) 280 300 330 360 380 30
TCC) 67 70 75 80 83 5
P (W) 1.200 1.280 1.400 1.520 1.600 120

Vi ba yéu t6 dau vao nhu trén, tong sb
thi nghiém 1a N = 2 + 2.k + n, = 20 thi
nghi¢m. Trinh tu thuc nghiém theo phuong
phap ngau nhién hoan toan.

3.2. Nghién ciru anh huwéng caa cac thong
so0 cong ngh¢ den chat lwgng tra sau xir ly

Tién hanh thyc nghiém theo ma tran thi
nghi¢m da lap. Cac sb liéu thue nghi¢m duoc
tién hanh phan tich phuong sai dang da thirc
bac hai véi mic ¥ nghia 0,05 nham xé4c dinh
cac hé s6 cua mo hinh. P9 tin cay cua cac h¢
s6 hoi quy kiém tra theo tiéu chuan Student,
cac hé sb khong dam bao d6 tin cay s€ bi loai
bo khoi mo hinh, sy phu hop ciia md hinh
duoc kiém tra theo tiéu chuin Fisher.
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a. Nghién ciru ham lwgng enzyme PPO

Két qua thuc nghiém va xir Iy s6 liéu da
xac dinh dugc ham enzyme PPO (%) phu
thudc vao thoi gian xu 1y (tg), nhiét do xu 1y
(T) va cong suét vi song (P) nhu sau:

Enzyme = 367,863 — 0,191916.tg — 5,33524.T
- 0159801P + 2210%tgT -
1,28472.10*1g.P + 3,27166.10™g?
+0,0293142.T% + 6,95525.10™° P?
(R? = 0,960)

Do thi biéu dién mdi quan hé giira cac
thong sb biéu dién trén hinh 3. Khi xét theo
timg cidp cac thong s6 cong nghé, ham lugng
enzyme PPO dat thip nhit tai thoi gian xtr 1y
300 gidy va nhiét do xir ly 80°C; hodc thap
nhét tai thoi gian xur 1y 300 gidy va cong suit
vi séng 1.450 W; hodc thap nhat tai nhiét do
xtr Iy 79°C va cong suit vi song 1.450 W.

Mirc d6 anh huong cua cac thong sd
cong nghé nghién ctu dén ham luong
enzyme PPO trong 14 tra dugc danh gia béng
phuong phap Pareto, dd thi hinh 3 cho thay
nhiét d6 1a thong sb c6 anh huong quyét dinh
dén ham luong enzyme PPO, tiép theo sau la
cong suat vi song va ca 2 thong s nay déu co
quan h¢ ty 1€ nghich voi ham lugng enzyme
PPO.
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Hinh 3. Quan hé ham enzyme theo tung cap
cdc théng s6 céng nghé va mire do danh
hieong ciia cdc thong sé cong nghé dén ham
lwong enzyme

b. Nghién ciru ham luwgng tanin
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Hinh 4. Quan hé ham tanin theo tirng cap

cdc théng s6 cong nghé va mire dp anh
hieong ciia cdc thong sé cong nghé dén ham
lwong tanin

Ham luong tanin (%) phu thudc vao thoi
gian xu ly (tg), nhiét d6 xu ly (T) va cong
suat vi song (P) nhu sau:

Tanin = — 16,972 — 0,11587.tg + 1,7752.T -
7,9812.10°P + 2,59167.10°tg.T +
3,36806.10.tg.P + 7,39583.107*.T.P
— 2,04258.10 tg® — 0,0243238.T% -
2,22188.107°.P?; (R*=0,979)

Khi thoi gian xtr 1y tdng s€ lam gidm
lugng tanin. Tanin dat cao nhét tai gia tri thoi
gian xur Iy 300 gidy va nhiét do 74°C; hoic
dat cao nhat tai thoi gian 290 gidy va cong
sudt 1.300 W; hodc cao nhit tai nhiét do
73°C va cong suit 1.300 W.

Két qua trinh bay trén hinh 4 cho thiy
thay nhiét do xir 1y 1a thong sb c6 anh huong
quyét dinh den ham luong tanin, tlep theo
sau 1a cong sudt vi song va ca 2 thong sb nay
déu c6 quan hé ty 18 nghich v6i ham lugng
tanin trong la tra sau xur 1y.

c. Nghién ciru ham lwgng polyphenol tong

Phuong trinh hdi quy biéu dién su anh
hudng cta thoi gian xtr 1y (tg), nhiét do xu ly
(T) va cong suat vi song (P) dén ham luong
polyphenol téng (PPT) trong 14 tra 6 long sau
khi xtr Iy nhu sau:
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PPT = 3,51739 - 0,21376.tg + 1,77661.T —
0,011519.P + 3.10.tg.T + 5,20833.10
>tg.P + 4,83333.10.T.P - 1,51537.10
*tg? — 0,02285.T% — 1,62229.10°.P? ;
(R*=0,981)

Db thi biéu dién quan hé giira cac thong
s6 cong nghé va mirc d6 anh hudng cua cac
thong s nay dén ham luwong polyphenol
trong 14 tra 6 long sau khi xtr ly nhiét duoc
biéu dién nhu hinh 5.
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Hinh 5. Quan hé ham polyphenol theo ting
cdp cdc théng s6 cong nghé va mirc do anh
hieong ciia cdc thong sé cong nghé dén ham
lwong polyphenol
Thoi gian xu ly tdng s€ lam giam
polyphenol tong trong tra. Ham luong
polyphenol tong dat cao nhit tai thoi gian
xu ly 270 gidy va nhiét do 72°C; hoic dat
cao nhét tai thoi gian 270 gidy va cong suét
1.200 W; hodc dat cao nhét tai nhiét do
73°C va cong suit 1.250 W.

Phuong phép Pareto cling dugc su
dung dé danh gia mac d6 anh hudng cua
cac thong sé cong nghé dén ham luong
polyphenol tong da cho thay nhiét do la
théng s6 co6 anh hudng quyét dinh, tiép
theo sau 1a cong suit vi song va ca 2 thong
s6 nay déu c6 quan hé ty 1& nghich véi ham
luong polyphenol tong trong 14 tra.

d. Théo luian

Cong suat vi song thay dbi s& anh huong
dén hoat tinh enzyme, ham lugong tanin va
polyphenol tong trong 1 tra 6 long. Khi cong

suét cao, lugng song dién tir tac dong nhidu
nén nang luong sinh ra cang 16n, khi nang
luong sinh ra cang 16n s& tac dong vao 14 tra
lam cac té bao, cac md bi pha v& nhanh
chong, do d6 tanin, polyphenol tong dé bi
tach ra khoi t& bao hon trong qué trinh xur 1y,
dong thoi dudi tac dong cia ning lugng vi
song cang cao thi enzyme sé& bj trc ché cang
nhanh, ¢ thé ngung hoat dong ngay. Két qua
ndy ciing twong tu nhu cac két qua di cong
bd cho ndm [7], cho tra xanh [1], cho trai
kiwi [8], cho t4o thai lat [5].

Két qua thuc nghiém di cho thay ham
luong tanin va polyphenol téng khong thay
d6i tuyén tinh véi thoi gian xtr 1y, nhiét do xir
1y va cong suét vi song co thé 1y giai 1a do
trong qua trinh xtr 1y vi song, nhi¢t dd hoac
cong suit cao dugc tao ra di lam cac enzyme
bj bt hoat va cu trac té bao bi v& giup cho
qua trinh trich ly dugc dé dang, tuy nhién khi
cau triic té bao bi vd, 14 tra van tiép tuc tiép
xuc voi nhiét do cao trong thoi gian dai, vuot
qua gi6i han thi thanh phan tanin, polyphenol
tong bi pha huy chuyén thanh chat khac.

Hoat tinh enzyme PPO giam theo thoi
gian xtr 1y, két qua nay phu hop véi cac cong
bd ctia Gulati [2], Lin [10]. Thoi gian xur 1y
cang dai dan dén thoi gian chiu tac dong cta
nhiét do cua la tra cang lau, s€ thuan loi dé
tiéu diét cac enzyme, tuy nhién s€ anh hudng
dén chat luong 14 tra. Ngoai ra, thoi gian xu
ly cang dai thi d a am 1a tra giam xudng cang
thip cling gay bét loi cho enzyme PPO séng
sot, dan dén enzyme PPO bi tiéu diét.

Nhu vy, cic théng sd coéng nghé cua
qué trinh x{r 1y nhiét tra 6 long bang vi séng
1a thoi gian xtr 1y, nhiét d6 xt Iy va cong sut
vi song ¢6 anh huong dén chét lugng tra 6
long sau khi xur Iy. Cac chi tiéu chat luong
san pham cua 14 tra 6 long sau xir 1y hién chi
méi xac dinh theo timg cip théng sé cong
nghé, vi vay dé xét anh hudng ctia ca 3 thong
s6 cong nghé chat lugng luong la tra can
nghién ciru bai toan t6i vu da muc tiéu.

3.3. Xac dinh théng sé cong ngh¢ hep ly
cho xir ly nhiét tra 6 long bang vi song
Ché d6 xir ly nhiét phu hop cho tra 6

long bang vi séng dugc xac dinh trén co so
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cac phuong trinh hdi quy da duge xac dinh ¢
trén. Can c vao 1y thuyét t6i vu hoa va muc
tiéu nghién ctru, bai toan tdi uu héa da muc
tiéu dugc phat biéu nhu sau: chi tiéu t6i wu
chung la ham lugng enzyme dat duogc gia tri
nhoé nhat, tanin va polyphenol dat cao nht.
Thong sb t6i wu 13 gia tri cac thong sb dam
bao trj sd chi tiéu tdi wu nhu trén. Xuét phat
tir muc dich nghién ctru, bai toan tdi wu da
muc tiéu dugc lap trén co sO& cac ham
enzyme, tanin va polyphenol dic trung cho
muc ti€u nghién ctru.

- Ham muyc tiéu: Enzyme — min, Tanin
— max va PPT — max.

- Ham diéu kién: -1,682 < tg,T, P < 1,682
Nghia 13 tim nghiém tdi wu:
X = PP X X e R, = {~1682 < X, X,,X,< 1,682}

yl _flmln(xloptl |0pt |opt) mln(max)f (Xl X2 X3)
VX € Ry ={-1,682< X, X5, X3 <1,682},i=1+3

Két qua giai bai toan tdi wu da muc tiéu
theo phuong phép thira sé Lagrange dd xéc
dinh duoc cac thong sb cong nghé hop 1y va
cac chi tiéu nghién ctru.

Céc thong s6 hop ly: thoi gian xir 1y:
334s, twong ung la 5,6 phut; nhiét do xu ly:
73°C; cong suit vi song: 1.457 W, quy doi
tinh trén moi kg ~ 730 W/kg tra.

Céc chi tiéu nghién clru: ham luong
enzyme PPO: 11,69%; tanin: 21,0 %;
polyphenol tong: 22,13%.

3.4. So sanh hi¢u qua xir ly nhiét tra 6 long
bang vi séng so véi xir Iy truyén thong
bang thung quay sir dung dau dét gas
- Vé thoi gian va nhiét do xur 1y: xur 1y tra

6 long theo phuong phap dung nhiét truyén

thdng c6 thoi gian tir 7 — 8 phat/mé va nhiét

d6 1a tra khi xor 1y 1én d&én 90°C. Khi tng
dung vi song, thoi gian gidm con dudi 6 pht,
tuong duong 25% va nhiét do xir 1y chi can
73°C. Vé nguyén tic, khi thoi gian xu Iy
giam va nhiét do xir 1y thap s& 1am han ché
sy bién tinh dinh dudng co trong 14 tra.

- V& mau sic va mui vi cia 4 tra: mau
sdc, mui vi, huong thom cua 14 tra 6 long sau
khi xir 1y dugc danh gia bang cam quan. Vé

mui vi cho thay khong c6 su khac biét giira 2
phuong phap. Tuy nhién vé mau sic thi co su
khéc biét, 14 tra sau khi xtr Iy vi song c6 mau
sang xanh hon so voi phuong phap xu ly
truyén thong, day ciing 1a mot dic trung can
c6 cua tra 6 long so véi tra thong thuong.

- V& hiéu qua diét men va dinh dudng
tra: v6i phuong phap xtr 1y nhiét bang thing
quay d6t gas, tra 0 long sau xu 1y diét men c6
ham lugng enzyme PPO trong tra van con
cao 23,41%, ham lugng tanin 17,52% va
polyphenol tong 18,27%. Khi tng dung vi
song thi hiéu qua diét men tang lén rat tot
nhung van giit duoc dinh dudng c6 trong tra,
cu thé 1a enzyme PPO trong tra chi con
11,69%, tanin va polyphenol tong trong tra
kha cao, twong tmg 1a 21,0% va 22,13%.

Cac két qua nghién ctru trén phu hop véi
cac két qua nghién ctru da cong bd khi tng
dung vi song trong xu 1y nhiét. St dung vi
song xtr 1y nhiét tra 6 long dd cho thiy hiéu
qua 10 rét, thot gian xu Iy dugce rut ngén, hiéu
qué diét men cao, it ton that thanh phan dinh
dudng, cai thi€én mau sdc tra, tiét kiém nang
luong va khong gay danh hudng moi truong.
4. KET LUAN

Céc thong s6 cong ngh¢ cua qua trinh xtr
1y nhiét tra 6 long bang vi séng bao gom thoi
gian xu ly, nhiét do xt ly va cong suét vi
song da duoc nghién ctru nham xac dinh ché
d6 lam viéc hop 1y cua cic thong sd cong
ngh¢ nay trong qua trinh xtr 1y. Cac chi tiéu
dugc danh gid 1a ham lugng enzyme PPO dac
trung cho hi€u qua di¢t men tra, ham lugng
tanin dic trung cho chat lwong tra va ham
luong polyphonol tong dic trung cho dinh
dudng cua tra.

Str dung quy hoach thuc nghi¢m bac hai
v6i md hinh nghién ctru dang bai todn “hdp
den” da xac dinh dugc anh hudng cua céc
thong sb cong nghé dén hiéu qua diét men va
cac chi tiéu chat luong cta 14 tra 6 long sau
qué trinh xir 1y nhiét. Cac phwong trinh hoi
quy md ta qua trinh xur Iy da dugc xay dung
v6i hé sd turong quan cua ca 3 mo hinh rat
cao da cho thiy su phu hop cua cac mé hinh
so voi thuc nghiém.
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Céc thong s cong nghé hop 1y va cac chi  ham lugng enzyme PPO 11,69%, ham luong

tiéu nghién cru ciia qué trinh xir Iy nhiét trd 6  tanin 21% va ham lugng polyphenol tong
long bang vi song da duoc xac dinh, thoi gian  22,13%. Cac két qua nghién ciru da cho thy
xtr Iy 5,6 phut, nhiét do xtr Iy 73°C va cong  xur 1y nhiét tra 6 long bang vi song c¢6 hiéu qua
sut vi song 730 W/kg-tra s& c6 hiéu qua diét  tot hon rd rét so voi phuong phap xir 1y truyén
men t6t nhat va chit luong tra dat cao nhat: thong bang thung quay dét gas.
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