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NGHIEN CUU XACDINH CHE DO SAY LA CAY DAY THIA CANH
BANG PHUONG PHAP SAY BOM NHIET NHAM NANG CAO
HIEU SUAT THU HO1 HAM LUGNG TONG PHENOLIC

VA FLAVONOID

STUDY OF HEAT PUMP DRYING CONDITION OF GYMNEMA SYLVESTRE LEAF
FOR RECOVERY EFFICIENCY IMPROVEMENT OF PHENOLIC AND FLAVONOID
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TOM TAT

Nghién ctiu nay t6i uu hod qua trinh sdy bom nhiét nhdm nang cao hiéu sudt thu hoi ham
lugng tong phenolic va flavonoid tir 14 cdy Day thia canh (Gymnema sylvestre) bang phuong phap
dap (ng bé mat (RSM). B tri thi nghiém theo phuong an cdu trdc c6 tam (CCD) d dugc thuc
hién d& tim dugc mé hinh héi qui ham lugng tdng phenolic tn that (Y,, %), téng flavonoid tén
that (Y, %) va do am cla qua trinh (Y,, %) véi ba yéu t6 1a nhiét @ sdy (X,), t6c do tac nhan sdy
(X,) va thdi gian sdy (X;). Theo md hinh, diéu kién tGi uu héa qud trinh sdy bom nhiét t6i thiéu
hod tn that ham lugng cac hop chat ¢6 hoat tinh sinh hoc va d6 am la: 53°C (nhiét d6), 1,1m/s
(toc do tac nhén sdy) va 480 phit (thdi gian sdy). V6i diéu kién nay, ty Ié ton that ham lugng
tng phenolic 12 16,82 = 0,05%, ty 1 ton thét ham lugng tong flavonoid 1 17,51 + 0,07% va do
am sau khi sdy dat 6,72 = 0,04%.

Tir khéa: Gymnema sylvestre; phenolic; flavonoid; phuang phdp bé mdt ddp ting; bom nhigt.

ABSTRACT

This study optimizes heat pump drying condition of Gymnema sylvestre leaf in order to
improve the recovery efficiency of total phenolic and flavonoid content via Response Surface
Method (RSM). Central Composite Designed (CCD) experiments were implemented to obtain the
regressive model of total phenolic content losses (Y;, %), total flavonoid content losses (Y,, %)
and moisture content (Y,, %) due to three factors: drying air temperature (X,), drying air velocity
(X,) and drying time (X;). Due to obtained model, optimal condition of heat pump drying process
which minimizes bioactive content loss and moisture is 53°C (drying air temperature), 1.1m/s
(drying air velocity) va 480 minutes (drying time). At found condition, total phenolic content loss
(TPCL) is 16.82 + 0.05%, total flavonoid loss is 17.51 + 0.07% and moisture content (MC) is
6.72 +0.04%.

Keywords: Gymnema sylvestre; phenolic; flavonoid; response surface method; heat pump.
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1.DAT VAN BE

Day thia canh (Gymnema sylvestre) con c6
tén goi khac la Muéi hay Lda ti riing, thudc chi
L6éa ti (Gymnema) ho Truc dao (Apocynaceae),
cd xudt xu tu ring nhiét dgi thuéc mién nam
va mién trung An D6. Dén nay, loai cay nay da
dugc biét dén va st dung rong rai tai nhiéu
nudc trén thé gigi dé chia bénh tiéu dudng
véi cac tén goi khac nhau nhu Diabeticin (An
Do), Sugarest (My), Glucos care (Singapore)... o]
Viét Nam, Day thia canh dugc x€p vao loai day
leo va dugc tim thay nhiéu & cac tinh phia Bac
va mién Trung. Cay ra hoa vao thang 6 va két
qua vao thang 8 hang nam. Khi chin, qua rung
xuéng dat, tach doi giéng 2 chiéc thia, vi thé
nguoi dan thuong goi loai cay nay la Day thia
canh hay cay Muoéi [1].

Thanh phan cé hoat tinh sinh hoc chinh cla
Day thia canh la hoat chat GS4 (Gymnema
Sylvestre kiém hoa lan tha 4) gébm nhiéu axit
gymnemic - mot loai saponin triterpenoid c6
tac dung kich thich san sinh té bao B tuyén tuy,
nhg d6 tang cudng san xuat insulin, tang hoat
tinh ca insulin, giip kiém soat va én dinh
dudng huyét. Mot sé nha khoa hoc khac trén
thé gidi da cong bé vé thanh phan héa hoc
trong cay Day thia canh nhu flavone, alcaloid,
anthraquinone, hentri-acontane,
pentatriacontane, a-chlorophylls, B-
chlorophylls, phytin, resins, d-quercitol, acid
tartaric, acid formic, acid butyric, lupeol,... [2-6].

Cac hop chat Phenolic bao gém flavonoid,
acid phenolic, tannin, lignin va mét s6 hgp
chat khac. V6i cau tric co6 nhiéu nhém phenol,
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chung c6 kha nang ngan chan cac chudi phan ung day
chuyén gay ra bai cac géc tu do bang cach phan tng truc
ti€p vai géc tu do do tao thanh mét géc tu do mdi bén hon,
hodc cling c6 thé tao phic vdi cac ion kim loai chuyén tiép
von la xtc tac cho qua trinh tao goc tu do.

Flavonoid 1a nhém hgp chat polyphenol rit phé bién
trong gidi thuc vat. Do c6 ban chat la polyphenol cac
flavonoid thudng cé tinh chéng oxy héa manh giup ca thé
chéng lai cac tén thuang do géc tu do mét cach hiu hiéu.
Nh¢& vay, flavonoid con c6 tac dung bao vé hé tim mach,
gidm nguy cg tlf vong do cac bénh ly tim mach nhu dau
that nguc, nhéi mau co tim, xo vita ddng mach....

Trén thé gidi, may sdy bom nhiét dugc st dung rong rai
vao dau nhimng nam 1970, dac biét dugc st dung nhiéu
trong linh vuc thuc pham va ché bién gé [7], chat lugng cla
san pham sau khi sdy b&dng may sdy bom nhiét t6t hon
nhiéu so véi may sdy déi luu khong khi néng [8]. G cung
mot nhiét do sdy thi muc tiéu thu ndng lugng clia may say
bom nhiét thdp hon tir 60 - 80% so véi may sdy doi luu
khéng khi néng [9]. V&i nhiing uu diém ma céng nghé sdy
bom nhiét mang lai thi hién nay may sdy bom nhiét dugc
st dung rat rdng rai & Viét Nam trong cac linh vuc ché bién
thuc phdm, dugc liéu va cac sdn pham sau thu hoach.

2. VAT LIEU VA PHUONG PHAP
2.1.Vatliéu

La cay Day thia canh (Gymnema sylvestre) dugc lay tai
Céng ty c6 phan dugc liéu Pu Mat, tréng tai vung dém
Vudn qudc gia PU Mat, tinh Nghé An. Mau tuci ban dau cé
dé 8m 65 - 70%. Mau dugc rlra sach va lam rdo nudc trén bé
mat |a. Mau nguyén liéu sau khi say bom nhiét dugc nghién
nhd va sang qua ludi sang c6 kich thuéc 2mm dé thu duoc
mau c6 kich thudc ddng nhat, mau nghién dugc hut chan
khong va bdo quan & -20°C trudc khi ti€én hanh cac nghién
clu tiép theo.

2.2. Phuong phap va thiét bi say

La cay Day thia canh dugc sdy bang may say bom nhiét
CYF-EL040 (Hang Chin Ying Fa, Dai Loan). May gém 18 khay
say c6 kich thudc 600x800mm, khodng cach gitta cac khay
la 100mm. Hé thong sdy bom nhiét gém mot may nén, hai
thiét bi ngung tuy, van tiét luu, thiét bj bay hai va bo thu héi
nhiét. Hé thong st dung tac nhan lanh R22, céng suat may
nén 2HP.

Nhiét do, d6 am va téc do tac nhan sdy dugc cai dat trén
thiét bi theo yéu cau céng nghé, cac thong s6 qué trinh
dugc ghi lai 15 phat/lan. Cdm bién do nhiét dugc dat & gilia
than may. Rai I&p nguyén liéu cé chiéu cao 40 - 50mm lén
khay say. Diéu chinh t6c dé tac nhan sdy theo bién tan quat
dat trong may.

2.3. Phuong phap va thiét bi trich ly

Tién hanh can 10g nguyén liéu cho vao binh trich ly cta
thiét bi trich lyReaction c6 thé tich 500ml, bé sung 300ml
nudc cat, thai gian trich ly 2 tiéng, nhiét do trich ly 50°C,
qua trinh trich ly c6 khudy trén. Cac thi nghiém vé trich ly
déu dugc tién hanh cing mot thong sé.
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2.4. Phuong phap bé tri thi nghiém va téi uu héa diéu
kién say

Lua chon phuong phap bé mat dap ung (Response
Surface Methodology) dé t6i uu héa diéu kién sdy anh hudng
dén tén that ham lugng téng phenolic va flavonoid tir cay
Day thia canh. Ba théng s6 quan trong clia qua trinh say
dugc nghién ctiu bao gém: nhiét do sdy (X,), thai gian sdy
(X,) va téc do tac nhan sdy (X;). Cac thi nghiém dugc b6 tri
theo phuang én cdu tric c6 tam (CCD) gbm 20 thi nghiém
vGi 6 thi nghiém & tam. Mdi thi nghiém dugc tién hanh 3 lan
va lay két qua trung binh. M6 hinh todn hoc mé ta anh
hudng cla cac bién doc lap doi véi bién phu thudc co dang
ham da thuc bac hai va c6 dang téng quat nhu sau:

k k k k
V=B, +> BX + D BX,+Y > BXX, (1
i=1 i=1 =1 i<j
Trong d6: Y - Bién phu thuéc (ham muc tiéu); X;, - Bién
ma hda (bién doc lap) anh hudng dén Y; B, B, By B; - Cac
hé s6 héi quy.
2.5. Phuong phap phan tich
2.5.1. Xdc dinh dé6 am

D6 dm dugc xac dinh theo AOAC 2003 [10], mau dugc
cho vao ta sdy va sdy khoé & 105°C dén khi khéi lugng
khéng déi.

2.5.2, Xdc dinh ham luong téngphenolic (TPC)

Ham lugng t8ng phenolic dugc xac dinh theo phuong
phap Folin-Ciocalteu [11]. Hit 1ml dich mau pha lodng,
thém 5ml thuéc tha Folin-Ciocalteu 10% va lac déu, sau 3
phut ti€p tuc thém 4ml dung dich Na,CO,; 7,5%, lac déu va
dé yén 1h trong béng téi, sau do tién hanh so mau & budc
song 765nm. Méi thi nghiém 13p lai 3 1an va lay két qua
trung binh. Tén that ham lugng téng phenolic (TPCL) dugc
xac dinh:

TPC,, —TPC,,

TPCL = %100 (2)

NL
2.5.3. Xdc dinh ham lugng téng flavonoid (TFC)

Téng ham lugng flavonoid dugc xac dinh theo phucng
phap Al-flavonoid [12]. D6 hap thu dugc do & budc song
510nm. S& dung catechin lam chat chudn. Mét phan dich
chiét (1ml) hodc dung dich catechin chudn da dugc thém
vao binh dinh muc 10ml chira 4ml H,0. Sau d6é thém 0,3mll
NaNO, 5%. Sau 5 phut, thém tiép 0,3ml dung dich AlCI,
10%. Sau 6 phut, cho thém 2ml NaOH 1M va dinh muc dén
thé tich 10 ml bang nudc cat. Dung dich dugc trén déu va
dé hap thu dugc do & budc séng 510nm (Agilent 8453).
T6n that ham lugng téng flavonoid (TFCL) dugc xac dinh:

el - TFGu —TFC,,

NL
3. KET QUA VA THAO LUAN
3.1. Thiét 1ap mé hinh
Bi€én ma hda tuong Uing cac muc & bang 1 thé hién cac
mién don yéu t6 trong khao sat ché dé t6i uu: nhiét do 45 +

%100 (3)
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55°C, t6c dé tac nhan say 1 + 2m/s va thdi gian sdy 480 +
540phdit.
Bang 1. Ma hda clia céc bién ddc lap

i Cacmircma héa
Cachién doclap Ki hiéu
-1 0 +1
Nhiét dd say (°C) X, 45 50 55
Toc d0 tac nhan say (m/s) X, 1,0 1,5 2,0
Thoi gian sdy (phiit) X; 480 510 540

Nghién clu tap trung vao sy mat mat cla cadc ham
luong téng phenolic va téng flavonoid cling nhu dé &m sén
phdm tU 14 cy Day thia canh khi tién hanh sdy trén may sdy
bom nhiét so véi nguyén liéu ban dau, sao cho ty 1& tén
that nay la nhé nhat. Phuong an thiét ké thi nghiém vai ba
bién va ba ham muc tiéu dugc trinh bay & bang 2.

Bang 2. Két qua thi nghiém theo phuong én cau tric ¢d tam (CCD)

tac nhan sdy 1,5m/s va thdi gian sdy 1a 460 phut va dé &m
thap nhat 5,01% tai nhiét d6 say 55°C, t6c dé tac nhan sdy
2m/s va thdi gian sdy la 540 phat.
Y= 19,36 - 1,33X,+ 1,38X, + 0,98X,
+0,97X X, + 1,08X,X, - 1,05X,X, @)
+3,39X7+ 0,24X2+ 0,62X

Y,= 18,28 + 0,14X,- 0,56X,+ 1,74X,
+0,69X,X,+ 0,94X X, - 0,64X,X, (5)
+2,52X2+0,74X3+ 0,11X3

Y,=6,22 - 2,33X,- 0,44X,- 0,79X,
+0,32X,X,+ 0,2X,X;+ 0,05X,X, 6)
+0,93X2+ 0,30X3+ 0,41X?

Tu cac phan tich héi quy tuyén tinh 20 thi nghiém da
xay dung dugc phuong trinh héi quy bac hai cta qua trinh
say bom nhiét theo cac phuong trinh: (4), (5) va (6).

Bang 3. Két qua phan tich héi quy tén that ham lugng téng phenolic, téng
flavonoid va d6 am vét liéu sau khi sdy Ia cdy Day thia canh

RUN | X0 | X, | X, | TPCL-Y, | TRCL-Y, | MC-Y,
(m/s) | (min) (%) (%) (%)
1] 50 | 15 | 510 | 195 7n | 58
2 | 55 | 20 | 540 | 2555 2% | 501
3| 50 | 15 | 460 | 1830 1595 | 92
4 | 45 | 20 | 540 | 2408 | 208 | 905
5 1 50 | 15 | 510 | 1769 1806 | 520
6 | 45 | 20 | 480 | 2663 1974 | 1052
7 | 50 | 15 | 510 | 209 1847 | 564
8 | 50 | 23 | 510 | 2239 1980 | 58
9 | 50 | 07 | 510 | 1652 264 | 818
10| 55 | 10 | 40 | 17N 74 | 57
1| 55 | 10 | 540 | 2368 | 48 | 519
12| 45 | 10 | 40 | 241 | ng | nn
13| 50 | 15 | 510 | 202 183 | 681
1® | a5 | 15 | 510 | 309 186 | 1237
15 | 50 | 15 | 510 | 196 1903 | 660
16 | 55 | 20 | 480 | 2425 1979 | 57
17 | 50 | 15 | 560 | 28 | 219 | 54
18 | 50 | 15 | 510 | 1879 1844 | 726
19 | 585 | 15 | 510 | 258 2665 | 523
20 | 45 | 10 | 540 | 58 378 | 1019

G day, Y, la ty 1& tén that tdng ham lugng phenolic sau
qua trinh say (ky hiéu TPCL,%), Y, la ty |& tén that tdng ham
lugng flavonoid sau qua trinh say (ky hiéu TFCL,%), Y; la d6
am cua vat liéu sdy (ky hieu MC, %).

3.2. Phan tich su c6 nghia va su tuong quan ctia mé hinh

Ty lé tén that ham lugng téng phenolic sau qua trinh
sdy bom nhiét so véi ham lugng téng phenolic trong
nguyén liéu thap nhat 16,52% tai diéu kién nhiét do say
50°C, t6c d6 tac nhan sdy 0,7m/s va thdi gian say la 510
phut, ty 1& t6n that ham lugng téng flavonoid sau qua trinh
say thap nhat 15,95% tai diéu kién nhiét d6 sdy 50°C, téc do
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Nguén Toénthatham | Ténthatham Péam
lgng tong lgng téng vitliéu say
phenolic flavonoid Y; - MC
Y,-TPCL Y,-FC
Giatri | Giatrip | Giatri | Giatrip | Gidtri | Giatrip
F F F
Mb hinh 22,73]<0,0001°| 28,10|<0,0001°| 21,37|<0,0001°
X,(Nhiétdosay)| 19,33| 0,0013°| 041] 0,5329"| 141,74|<0,0001°
X, (Técdo TNS) | 20,92| 0,0010°| 6,95 0,0249°| 508| 0,0478°
X, (Thai giansay)| 10,57| 0,0087°| 66,98 |<0,0001°| 16,08 0,0025°
XX, 6,06 00335°| 6,15| 0,0325°| 155| 0,2402"
XX, 751| 0,0208°| 11,57| 0,0067°| 0,60| 04532
XX, 700| 00245 | 537| 0,0428°| 0,04| 08492
X2 132,08 < 0,0001° | 148,99|<0,0001°| 23,59| 0,0007°
X2 0,63] 04433"| 12,82| 0,0050°| 240| 0,1517"
X 446| 0,0608"| 027| 06115%| 459| 0,0576"
Khong tuwong| 096| 0,5182"| 24| 0,2118%| 0,69| 0,6515"
thich
R 0,9534 0,9620 0,9506

S: 6y nghia véi p < 0,05; NS: khdng ¢ y nghfa.

K&t qua phan tich ANOVA cia m6 hinh béc hai ctia ba
ham muc tiéu da dugc danh gia bang cac gia tri F, p va R?
tuong ung (bang 3). Gid tri F, p cGia Y, la 22,73 va 0,0001;
ctia Y, 1a 28,10 va 0,0001 Y, 14 21,37 va 0,0001. C3 ba gia tri
déu thdéa man diéu kién p < 0,05 cho thay ca ba mé hinh
hoan toan cé y nghia théng ké véi do tin cdy déu & muc
trén 99,99% (p < 0,0001). Hé s6 tuong quan boi (R?) clia md
hinh Y, la 0,9534, Y, la 0,9620 va Y, la 0,9506 cho thdy mé
hinh Y, mé ta dén 95,34%, mé hinh Y, mé ta dén 96,20% va
mo6 hinh Y; mé ta dén 95,06% su thay déi ctia cdc ham muc
tiéu phu thudc vao cac bién dnh hudng. Chudn F clia md
hinh Y, 13 0,96 (p = 0,5182), Y, 13 2,14 (p = 0,2118) va Y, la
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0,69 (p = 0,6515) chi ra “su khéng tuong thich” cia ba mé
hinh 1a vé nghia. Diéu nay tét cho qua trinh thiét lap mé
hinh mé phong thuc nghiém theo phuong an da thiét ké.
3.3. Phan tich cac bé mat dap ung

Dua vao mé hinh da thdc bac 2 thuc nghiém, di liéu
thuc nghiém dugc phan tich bang phuong phap bé mat
dap ung st dung phan mém Design-Expert 7.0. Cac truc X
va Y clia bé mat dap Ung ba chiéu dai dién cho hai yéu t6,
truc Z 1a mét trong hai chi s6 danh gia la tén that ham
luong téng phenolic (TPCL), tén that téng ham lugng
flavonoid (TFCL) va d6 &m san pham. Ba bé mat dap ung
dugc xay dung nhu mo té trong hinh 1 + 3.

3.3.1. Phdn tich bé mdt ddp ing cia tén thdt ham
lugng téng phenolic (TPCL)

e

=y
Q
a
=
2.00 i 55.00
175 ' 52 50
150 ; =5 5000
B: Toc do TNS 15 o HD A: Nhiet do say
1 4500
3)
23
zsul\
o e
Q
a
s 187
16.5
moo|\ 55.00
SO0 S
510 00 \\ 50 00
C: Thoi gian say 400 5 A: Nhiet do say
4B0D0D 4500
234
2165 1§
i | 197
[5)
a
= 17es

540.00 . 200
526,00
5000

C: Thei gian say B: Toc do TNS

Hinh 1. B& mat ddp ting ton that ham lugng tong phenolic (TPCL) cla la cay
Day thia canh sau qua trinh sdy bom nhiét
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Bé mat dap ung cua tén that ham lugng téng phenolic
cta la cay Day thia canh dugc thé hién & hinh 1. Thé hién
anh hudng va tuong tac cla cac bién déc lap dén sy mat
mat ham luong téng phenolic sau qua trinh sy bam nhiét.
Trong hinh 1 va bang 3, ca ba yéu t6 nhiét dé say, téc do
tac nhan sdy va thaoi gian sdy déu cé anh hudng dén qua
trinh (p < 0,05). Hinh 1a va bang 3 cho thay anh huéng
tuong tac cta hai yéu t6 nhiét dé say va toc d6 tac nhan say
khi thai gian sdy & muic tam, su tuong tac ctia hai yéu t6 nay
la ¢4 nghia d6i véi t6n that ham lugng phenolic cla cay
Day thia canh trong qua trinh sdy bom nhiét. Nhin vao hinh
1a, 1b thdy rang anh hudng clia yéu t6 nhiét dé say I6n hon
0 VGi yéu t6 téc do tac nhan sdy va thdi gian sdy. Tén that
ham luong phenolic giam dan khi nhiét d6 tang tu 45°C
dén 52,5°C va cb xu hudng tang lén khi nhiét dé tang tu
52,5°C dén 55°C.

Hinh 1c thé hién anh hudng tuong tac cda hai yéu té
thoi gian sdy va téc do tac nhan sdy, hai yéu t6 nay anh
hudng dén ham muc tiéu la tuong duong nhu nhau, thoi
gian va téc do tac nhan sdy cang thap thi tén that ham
lugng téng phenolic ctia qua trinh sdy bom nhiét cang thap
va ngugc lai. Dya vao hinh 1 ¢é thé nhan thdy, tén that ham
lugng téng phenolic nhé nhdt khi nhiét dé sdy trong
khoang 50 - 52,5°C, t6c dé tac nhan sdy tu 1,75 - 2,0m/s va
thai gian sdy tUr 525 - 540 phat.

3.3.2. Phdn tich bé mdt ddp ng ciua tén thdt ham
luong téng flavonoid (TPCL)

2055

|
[&]
I
= 1178
165
200 = 0
/_/ﬁ
50.00
B: Toc do TNS A: Nhiet do say
a)
246
2265
07
st |
£t
w
= 187
158
540.00 55.00

5250

525.00
N 5000
C: Thoi gian say 0 AT A: Nhiet do say

48000 4500

b)
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825,00

T

e L
40—l 12
480,00~ 1.00

9]
Hinh 2. B& mét dép (ing ton thét ham lugng tong flavonoid (TFCL) cla la cdy
Day thia canh sau qud trinh sdy bom nhiét

C: Thei gian say B: Toc do TNS

Hinh 2 va bang 3 cho thdy anh hudng clia cac cap yéu
t6 dén tén that ham lugng téng flavonoid cda 14 cay Day
thia canh trong quéa trinh sdy bom nhiét. Anh huéng cla
cac cap yéu té nay la co y nghia dén qua trinh say (p < 0,05).
Dua vao bé mat dap ting hinh 2 c6 thé nhan thdy yéu t6 toc
dé tac nhan sdy it anh hudng dén qua trinh. Khi nhiét dé
sdy tang tu 45°C dén 51,5°C thi tén that ham lugng
flavonoid gidam, ngugc lai khi nhiét dé sdy tang tur 51,5°C
dén 55°C thi tén that ham lugng téng flavonoid tang Ién.
Thoi gian sdy anh hudng nhiéu nhat dén qua trinh, thoi
gian sdy cang tang thi tén that ham lugng téng flavonoid
cang lén.

3.3.3. Phan tich bé mdt ddp ing cia dé @m sén pham
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Hinh 3. B& mdt dap (ng d6 dm cta la cdy Dy thia canh sau qud trinh sdy
bam nhiét

Bé mat dap ung cla dé &m san phdm la cay Day thia
canh sau qua trinh sdy bam nhiét dugc thé hién & hinh 3.
Trong hinh 3 va bang 3, ca ba yéu t6 nhiét dé say, téc do
tac nhan sdy va thai gian sdy déu cé anh huéng dén d6 4m
cudi cla vat liéu say (p < 0,05).

Nhin chung trong qua trinh sdy, nhiét d6 cao, thai gian
sy dai va téc d6 tdc nhan sdy 16n sé lam gidm d6 &m cudi
cla san pham. Trén hinh 3 cho thdy anh huéng cla téc do
tac nhan sdy dén dd &m san phdm la tuong déi it, nhiét do
say anh hudng nhiéu dén qua trinh say, nhiét dé tang thi
dé 8m cudi clia sdn phadm gidm, tuong tu nhu vay la yéu té
thdi gian sdy. Trong nghién ctru nay, gid tri dd 4m thap nhat
khi nhiét dé sdy cao nhat 52,5 + 55°C; toc do tac nhan say
tur 1,75 + 2,0m/s va thai gian say khoang 525 + 540 phut.
3.4. Téi vu héa qua trinh sdy bom nhiét

Diéu kién t6i uu qua trinh sdy la cay Day thia canh trén
may sdy bom nhiét dugc xac dinh véi cdc ham muc tiéu tén
that ham lugng téng phenolic (muc quan trong 4), tén that
ham lugng téng flavonoid (mdic quan trong 3) va dé 4m san
pham la nhd nhat (muic quan trong 2). Két qua phan tich t6i
uu héa trén phan mém Design-Expert® 7.0 cho thdy vdi
nhiét d6 say 53,16°C, t6c do tac nhan say 1,12m/s va thoi
gian sdy 480 phat thi tén that ham lugng téng phenolic 1a
16,66%, t6n that ham lugng flavonoid 1a 17,18 % va d6 &m
thap nhat 12 6,57%.

Bang 4. Két qua toi uu qua trinh sy |a Day thia canh trén mady sdy bom nhiét

Diéu kién tdi uu Gia tri thuc nghiém
Hammuc | tai cdcthéng sd téi uu
o R tieu | (tinh theotrung binh
(°C) (m/s) (min) 31an l3p)
Y, 16,82 +0,05%
53 480 11 Y, 17,51+0,07%
Y, 6,72 £0,04%

Dé phu hgp cac théng s6 cong nghé cla thiét bi, tién
hanh thuc nghiém lai mé hinh t6i uu tai cac thong sé: nhiét
dé sdy 53°C, t6c do tdc nhan sdy 1,1m/s va thdi gian sdy la
480 phut thu dugc két qua nhu sau: Tén that ham lugng
téng phenolic 1a 16,82 + 0,05%,t8n that téng ham lugng
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flavonoid 17,51 + 0,07% va d6 4m san pham 6,72 + 0,04%
(bang 4). K&t qua thuc nghiém lai cho thay quy trinh trich ly
phu hop vdi gia tri t6i uu ctia mé hinh.
4, KET LUAN

Hién nay cong nghé sdy bom nhiét dugc cac cong ty
tréng va ché bién dugc liéu sir dung dé sdy nguyén liéu sau
khi thu hoach. P& nang cao hiéu suét thu héi cac hop chat
¢6 hoat tinh sinh hoc sau qua trinh sdy, nghién ctu nay da
xac dinh céac diéu kién téi uu cla qua trinh sdy dé tén that
ham lugng téng phenolic va téng flavonoid cla la cay Day
thia canh 1a nhé nhat, bén canh d6 d6 dm cudi dap ung
diéu kién bao quan sdn pham. Cac thong s6 t6i uu clia qua
trinh sdy bom nhiét 1a nhiét dé sdy 53°C, t6c dé tac nhan
sdy 1,1m/s va thai gian sdy 480 phut thu dugc két qua tén
that ham lugng t6ng phenolic thap nhat 16,82 + 0,05%, tén
that téng ham lugng flavonoid thap nhat 17,51 + 0,07% va
dé &m san phadm 6,72 + 0,04%.
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