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Shoot regeneration from cotyledon of cucumber variety Nep ta
Phan Le Tram Anh, Nguyen Thi Thanh Thao, Ly Trieu Minh,
Duong Hoa Xo, Nguyen Xuan Dung
Abstract

Cucumber (Cucumis sativus L.) is a popular vegetable in Vietnam. Previous studies showed that the regeneration
of cucumber based on genotype and the regenerative response is not the same for various cucumber varieties. This
study was performed to develop an eflicient procedure for shoot regeneration in Cucumis sativus L. cultivar Nep
ta via cotyledon tissue culture. Factors affecting the efficiency of seed sterilisation, shoot regeneration and in vitro
plant growth were investigated. The results showed that the seeds germinated best when sterilized with Javen at 40%
concentration for 15 minutes. The 3-day-old cotyledons cultured on MS medium supplemented with 1.0 mg/L BA
were suitable for shoot regeneration. MS medium and MS supplemented with 0.1 mg/L BA were suitable for rooting
and shoot growth, respectively. This finding is an important premise for studying the production and development
of the Nep ta cucumber variety.

Keywords: Cucumber variety Nep ta, cotyledon tissue culture, shoot regeneration

Ngay nhan bai: 05/4/2022 Nguoi phan bién: TS. Nguyén Thanh Nhung
Ngay phan bién: 25/4/2022 Ngay duyét dang: 30/5/2022

TOI UU PIEU KIEN SAY HANH PEN BANG CONG NGHE BOM NHIET
Tran Phuong Chi"” Nguyén Tan Thanh’,
Hoang Thi Lé Hang’ Tran Dinh Thing’
TOM TAT
Nghién ctiu nay ¢6 muc dich xac dinh diéu kién t6i uu qua trinh sdy bom nhiét nhdm ning cao hiéu suit
thu hoi ham lugng t6ng phenolic va flavonoid tit hanh den va khéo sat m¢t s6 thanh phan dinh dudng trong
dé. Thi nghiém dugc thiét ké theo phuong phap bé mdt (RSM) - phuong an cdu tric c6 tam (CCD). Két qua da
xdy dyng dugc mo hinh t6i uu quy trinh sdy bom nhiét v6i ba yéu t6 1a nhiét do sdy (X)), thoi gian sdy (X)) va
t6c do tic nhan sdy (X,); ba ham muc tiéu 1a t6n that ham lugng tong phenolic (Y, %) va ton that ham lugng
tong flavonoid (Y, %), do 4m sau sdy (Y., %). Cac thong s6 t6i uu clia qua trinh sdy bom nhiét la nhiét do say
53°C, t6c d6 tac nhan sdy 2,3 m/s va thoi gian sdy 20 gid. O diéu kién nay, t6n thit ham lugng téng phenolic
thép nhétla 11,45 + 0,05%, t6n thit ham lugng téng flavonoid thdp nhat 1a 12,80 + 0,04% va d6 &m sdn phdm
la 13,11 £ 0,05%.
T khoa: Hanh den (Allium ascalonium), quy trinh sdy bom nhiét, diéu kién say

1. DAT VAN BE do 4m c6 kiém soat. Thong qua qua trinh @ nhiét,

Hanh den 12 sin ph&m méi tit ci hanh tim cac hgp chit kém 6n dinh va ¢ mui kho chiu duge
(Allium ascalonicum), mot trong nhiing loai gia chuyén thanh cdc hop chat bén va khong mui. San
vi va thuéc dugce st dung lau doi trong dm thuc phdm thu dugc cé trang thai déo, mau den, vi ngot.
va y hoc déan gian Viét Nam, dugc ché bién bing  Theo Moreno-Rojas va cong tac vién (2019), mot

cach u nhiét hanh trong moi trudng nhiét d6 va  s6 thanh phan polyphenol, flavonoid, axit amin,

'Vién CN Hoa sinh Méi truong - Truong PH Vinh
2Vién Nghién ciru Rau qua

3Pai hoc Cong nghiép thanh phd HO Chi Minh

* Tac gia lién h¢: E-mail: phuongchiS3@gmail.com
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hgp chidt organosulfur va hoat tinh sinh hoc ctia
hanh den c6 su thay d6i trong qua trinh @ nhiét.
Nghién ctiu cho thdy dich chiét hanh den c6 mot s6
tac dung vugt trdi so v6i hanh tuoi nhu: tac dung
chdng oxy hoa, tang cudng mién dich, ngan nglia
r8i loan chuyén héa va nhiém doc gan do rugu...

Hanh den sau qua trinh 4 nhiét c6 ham lugng
nudc con tuong doéi cao (60,5 = 0,21%), do vay,
sau qua trinh @ nhiét &m, hanh den cin thém cong
doan sdy dé€ dua vé do dm yéu cau, tao diéu kién
thudn lgi cho cdc qua trinh bdo quan va ché bién
vé sau nhu nghién bot, trich ly, san xuét cac thuc
phdm chic ning.

Say khong don gian chi la qua trinh tach nudc
ra khoi san phdm ma con phai dam bao chat lugng
dau ra ctia san pham va t6i thi€u hoa chi phi nang
lugng dung d€ sdy. Nhiét do siy qua cao sé lam cho
san phdm kho nhanh nhung khé khong déu, trg
nén gion va dic biét la dé bi mat mau, mét chat
dinh dudng,... Phuong phap sdy bom nhiét st
dung tac nhan chinh la khong khi rat kho ¢ nhiét
do thdp hon nhiét do sdy thong thuong véi dai
nhiét d¢ sy ti 10 - 75°C, d6 dm khong khi sdy vao
khodng 10 - 30%. Cong nghé sdy bom nhiét giup
tiét kiém 60 - 80% dién néng tiéu thu so v6i may
sy doi luu khong khi nong khi tién hanh & cuing
nhiét do (Prasertsan and Saen-saby, 1998). Diéu
nay dugc thuc hién bsi dong khong khi noéng tuin
hoan khép kin bén trong buéng sy, do véy t6n hao
vé dién nang rat thap. Khong khi dugc tich 4m

Hinh 1. My sdy bom nhiét CYF-EL040
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lién tuc, do 4m va nhiét d6 phong sdy dugc kiém
soat, vi vay hé thong sdy hiéu qua & moi thoi tiét
(Strommen et al., 2002). Hién nay, cong nghé sdy
bom nhiét dang dugc st dung rong rai trong cac
linh vic so ché va ché bién thuc phdm, dugc liéu va
céc san phdm sau thu hoach & Viét Nam.

Xudt phat tii thyc tién trén, viéc xdc dinh dugc
diéu kién sdy bom nhiét t6i uu lam co s& dé€ hoan
thién cong nghé sy, gép phan nang cao hiéu suat
thu hoéi ham lugng téng phenolic va flavonoid la
van dé dugc quan tdm nghién ctiu trong ndi dung
bai bao nay.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

Cu hanh tim (Allium ascalonicum L.) dugc
lay tai xa Vinh Chéu, huyén Vinh Chéu, tinh Séc
Trang. Sau khi dugc xti ly so bd (cit bo ré, riia, phoi
kho), ca hanh dugc boc trong gidy bac (méi boc cd
ducld 1,5 - 2 mm, chia 8 - 10 ct) va a (75°C, 90%
RH) trong 20 ngay (Tran Gia Buu et al., 2020).

Cu hanh tim sau khi 1én men dugc sdy nguyén
cu bang mdy sidy bom nhiét CYF-EL040 (Hang
Chin Ying Fa, Dai Loan) (Hinh 1). Mau dugc dé
nguyén cu dé tién hanh sdy bom nhiét nham giam
d6 dm xudng dudi 14%. B6 tri moi mé sdy 2 kg, dan
déu trén 5 khay sdy c6 duc 16, bé day 16p vat liéu
trén moi khay 1a 3 - 4 cm. San phdm ctia qua trinh
U nhiét c6 mau nau den, déo, c¢é vi ngot nhe, dd &m
60 - 62% (Hinh 2).

Hinh 2. Nguyén liéu hanh den trudc khi siy
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2.2. Phuong phap nghién cliu

2.2.1. Phuong phdp bé tri thi nghiém va t6i vu héa
diéu kién sdy

Lua chon phuong phap bé mat dap tng
(Response Surface Methodology) dé€ t6i uu hda
diéu kién sdy han ché ton thit ham lugng tong
phenolic va flavonoid tii hanh den. Ba thong s6
quan trong ctia qua trinh sdy dugc nghién ctiu bao
gom: nhiét do sdy (X,), thoi gian sdy (X)) va téc do
tac nhan sy (X,). Cac thi nghiém dugc bo tri theo
phuong an cdu truc c6 tam (CCD) - la phuong an
quy hoach thuc nghiém bac 2 truc giao doi xting
ctia Box-Wilson. Theo phuong an nay, téng s6 thi
nghiém la 20, trong d6 c6 8 thi nghiém & mtic duéi
va trén; 6 thi nghiém & mtic “sao” dudi va “sao” trén
va 6 thi nghiém & mtic co s6 (mtc 6 tim) (Erbay
and Icier, 2009). Mdi thi nghiém dugc tién hanh 3
lan va lay két qua trung binh. M6 hinh toan hoc mo
ta anh hudng ctia cac bién doc 1ap doi véi bién phu
thudc cé dang ham da thiic bac hai va cé dang tong
quat nhu sau (1):

Y=8,+Z5, B X, + L, B, X +EEE<:}'IGE_;'XEX}' (1)

Trong d6: Y - Bién phu thudc (ham muc tiéu); Xl_,j -
Bién ma héa (bién doc lap) anh hudng dén Y; B, B, ﬁj
- cdc hé s6 hoi quy.

2.2.2. Cdc chi tiéu theo doi

- D6 4m dugc xac dinh theo AOAC (2003), mau
dugc cho vao ta sdy va sdy kho 6 105°C dén khi
khdi lugng khong dai.

- Ham lugng protein dugc xic dinh bang
phuong phap Kjeldahl theo TCVN 10385:2014.

- Ham lugng tong carbohydrate dugc xac dinh
bang phuong phap phenol-sulfuric (Nielsen, 2017).

- Ham lugng tro téng sé dugc xdc dinh bang
phuong phap nung theo TCVN 10691:2015.

- Ham lugng duong khti dugc xac dinh bang
phuong phap stt dung acid dinitrosalicylic (DNS)
(Miller, 1959).

- Ham lugng tong phenolic dugc xdc dinh theo
phuong phap ctia Singleton va cong tac vién (1999).

- Ham lugng tdéng flavonoid (TFC) dugc xac
dinh theo phuong phap so mau nhu miéu ta cta
Chang va cong tac vién (2002).

2.2.3. Phuong phdp xii ly s liéu

Xt 1i s6 liéu thyc nghiém biang phin mém
thong ké Design-Expert 13.0 (Stat-Ease, Inc.,
Minneapolis, USA) d€ phan tich cac hé s6 hoi quy,
bé mit dap ting va t6i uu hoa véi thuat toan ham
mong doi.
2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién trong khoang thoi
gian tit thang 02 nam 2021 dén thang 6 ndm 2021
tai Trung tdm thuc hanh thi nghiém, Truong Dai
hoc Vinh.

I KET QUA VA THAO LUAN

3.1. Két qua xac dinh ham lugng mot s6 thanh
phén hoa hoc ciia hanh den trudc khi sdy

Bang 1. Thanh phan hod hoc chinh cta hanh den

Thanh phan Ham lugng
Nudc 60,5+ 0,21%
Carbohydrates 17,2+ 0,14%
Protein 2,46 £ 0,03%
Tro 1,08 = 0,07%
Dbuong khu 4,02+0,11%
pH 4,22 +0,09
Phenolic 17,28 + 0,12 mg GAE/g
Flavonoid 5,42 + 0,08 mg QE/g

Dua vao bang két qua trén ta c6 thé thdy ring,
hanh den sau qua trinh G nhiét c6 ham lugng nudc
tuong doi cao (60,5 + 0,21%), néu khong c6 qua
trinh sdy gidm 4&m sé kho bdo quin va hiéu suit
qué trinh trich ly khong cao (t6n nhiéu dung
moi, kéo dai thoi gian thuc hién,...). Cac thanh
phan dinh dudng trong hanh den tuong doi cao
(carbohydrates, protein, duong khti), bén canh do,
cac thanh phan mang hoat tinh sinh hoc cao nhu
phenolic, flavonoid trong hanh den can dugc quan
tam. Vivay, trong qua trinh sdy lanh can diéu chinh
cac thong s6 ky thuat d€ dua hanh den vé d6 &m
yéu ciu va han ché miic thdp nhét su bién déi cac
chat dinh dudng va su ton that phenolic, flavonoid.
3.2. Thiét 1ap mo6 hinh

Trong nghién ctiu nay, mién t6i uu dugc chon
sau khi khao sat don yéu t6 1a nhiét do sdy 45 +
55°C, toc do tac nhéan sdy 2,0 + 3,0 m/s va thai gian
sdy 20 + 24 gid. Bién ma hoa va cac mic dugc thé
hién & bang 2.
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Bang 2. Mc bién thién va gia tri ma hoa ctia cac bién doc lap X,

o o Gia tri thuc cta cac bién doc lap X
Cac miic ma hoa Gia tri ma hoa x, :
! X, (°C) X, (m/s) X, (h)
Miic “sao” dudi -1,682 41,59 1,66 18,64
Mic duéi -1,00 45 2,0 20
Miic co sG 0,00 50 2,5 22
Muc trén 1,00 55 3,0 24
Mitic “sa0” trén 1,682 58,41 3,34 25,36
Khoang bién thién §, 1,00 5 0,5 2

Nghién ctiu tap trung vao su ton thit clia cac
ham lugng tong phenolic va tong flavonoid ti ct
hanh den khi tién hanh sy trén may say bom nhiét
so v6i ban déu, sao cho ty 1¢ t6n that nay la nho

nhit. Bén canh d6, do dm cta san phdm khi két
thic qua trinh sdy phai dat do 4m nho hon 14%.
Phuong an thiét ké thi nghiém véi ba bién va ba
ham muc tiéu dugc trinh bay & bang 3.

Bang 3. Két qua thi nghiém theo phuong an cdu tric c6 tim (CCD)

S6 TN X, (°C) X, (m/s) X, (gid) TPCLY, (%) | TECLY,(%) | MCY, (%)
1 45 2 20 20,02 17,66 19,14
2 55 2 20 11,36 13,27 13,07
3 45 2 24 20,25 22,52 17,52
4 55 2 24 19,2 22,64 12,31
5 45 3 20 21,27 15,59 17,52
6 55 3 20 12,78 15,55 12,82
7 55 3 24 19,15 20,72 12,22
8 45 3 24 13,63 16,66 15,57
9 41,59 2,5 22 23,54 23,66 20,7
10 58,41 2,5 22 20,44 21,42 11,64
11 50 1,66 2 16,16 17,49 14,54
12 50 3,34 22 14,92 15,63 13,16
13 50 2,5 18,64 13,9 14,72 15,63
14 50 2,5 25,36 15,38 17,78 12,61
15 50 2,5 22 13,48 13,25 13,05
16 50 2,5 22 12,85 13,58 14,16
17 50 2,5 22 12,17 13,08 13,18
18 50 2,5 22 14,31 14,27 12,57
19 50 2,5 22 14,25 13,84 12,62
20 50 2,5 22 14,7 11,98 14,01

Ghi chii: Y, la ty 1 ton thdt ham lugng tong phenolic sau qud trinh sdy (ky hiéu TPCL, %); Y, la ty Ié ton thdt tong
ham lugng flavonoid sau qud trinh sdy (ky hiéu TFCL, %); Y, (ky hiéu MC, %) la d6 dm cudi ciia san pham sdy.

3.3. Phan tich su c6 nghia va su tuong quan cua
mo hinh

Tu cac phan tich hoi quy tuyén tinh 20 thi
nghiém da xay dung dugc phuong trinh hoi quy
bac hai ctia qua trinh sdy bom nhiét nhu sau:

72

Y =13,64-1,31X, - 045X, + 0,68X, + 0,84X X, +
27X X, - LI7X,X, + 2,87X 2 + 0,59X >+ 0,27X > (4)

Y,=13,36 - 0,29X, - 0,78X, + 1,88X, + 1,04X X,
+1,08X X, - XX, +3,11X> + X2+ 0,89X>  (5)

Y, = 13,26 - 2,53X, - 046X, - 0,73X, + 040X X, +
028X X, - 0,021X X, + 107X * +0,25X 2+ 0,35X,? (6)
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Béang 4. Két qua phén tich hoi quy tén thit ham lugng tdng phenolic, t6n thdt ham lugng téng flavonoid

va do 4m vat liéu sau khi sdy ct hanh den

Ton thit ham lugng tong Ton that ham lugng tong P$ 4m san phdm
Nguén phenolic Y, - TPCL flavonoid Y, - TFCL Y,-MC

Gidtri F Gid trip Gid tri F Gidtrip Gidtri F Gidtrip
Mo hinh 20,25 <0,0001% 16,78 <0,0001% 42,99 <0,0001°
X, (Nhiét do sdy) 18,78 0,0015% 0,76 0,4026™ 288,64 <0,0001°
X, (Toc do TNS) 2,17 0,1713N 542 0,0422% 9,38 0,0120°
X, (Thoi gian sdy) 5,06 0,0482% 31,06 0,0002% 24,20 0,0006°
XX, 4,55 0,0588N¢ 5,55 0,04025 4,30 0,0648~¢
XX, 46,80 <0,0001% 5,99 0,0344° 2,01 0,1863"¢
XX, 8,73 0,0144% 5,16 0,0465° 0,012 0,9152%
X’ 95,09 <0,0001° 90,13 <0,0001% 54,79 <0,0001°
X 4,01 0,0729" 9,25 0,0124° 3,05 0,1113™
X/ 0,85 0,3779™ 7,33 0,0221% 5,78 0,0370°
Khong tuong thich 1,63 0,3033N¢ 3,99 0,0774%¢ 0,31 0,8859N¢
R 0,9480 0,9379 0,9748

Ghi chii: S: ¢6 y nghia véi p < 0,05; NS: khéng co y nghia.

Két qua phan tich ANOVA mo hinh bac hai
ctua ba ham muc tiéu da dugc danh gia bang cac
gia tri E p va R? tuong ting (Bang 4). Gia tri F, p
ctia m6 hinh Y| 1a 20,25 va 0,0001; m6 hinh Y, 1a
16,67 va 0,0001; mo hinh Y, 1a 42,99 va 0,0001. Céc
gia tri cia ba mo hinh déu thoa man diéu kién p
< 0,05 diéu nay cho thay ca ba m6 hinh hoan toan
c6 y nghia thong ké véi do tin cay déu la 99,99%
(p < 0,0001). Hé s6 tuong quan boi (R?) cia mod
hinh Y, 1a 0,9480, mo hinh Y, 12 0,9379 va md
hinh Y, 1a 0,9748 cho thdy mo hinh Y, mo ta dén
94,80%, mo hinh Y, mo ta dén 93,79% va md hinh
Y, mo ta dén 97,48% sy thay déi ctia cdc ham muc
tiéu phu thudc vao cic bién anh huéng. Chuin
F cia mé hinh Y 1a 1,63 (p = 0,3033) Y, 1a 3,99
(p = 0,0774) va Y, 1a 0,31 (p = 0,8859) chi ra “su
khong tuong thich” cia ba mo6 hinh la vo nghia.

Tén that
ham lugng
phenolic
tong s6
(%)

phenolic
tong s6
(%)

B: T8¢ do tac nhén sdy (m/s) ) A:Nhiét do sdy (|C) A: Nhiét d6 sdy (°C)
a

Diéu nay t6t cho qua trinh thiét lap mo6 hinh mo
phong thuc nghiém theo phuong an da thiét ké.

3.4. Phan tich cac bé mat dap ting

Dua vao mo hinh da thtic bac 2 thuc nghiém,
di liéu thyc nghiém dugc phén tich bang phuong
phap bé mat dap ting sii dung phdn mém Design-
Expert 13.0. Cac truc X va Y ctia bé mét dap ting ba
chiéu dai dién cho hai yéu t6, truc Z1a mét trong hai
chi s6 danh gid 1a t6n that ham lugng téng phenolic
(TPCL), t6n that ham lugng tdng flavonoid (TFCL)
va do 4m san phdm (MC). Ba bé mit dép ting dugc
xay dung nhu mo ta trong hinh 3 - 5.

3.4.1. Phan tich bé mdt ddp ving ciia ton thdt ham
lugng tong phenolic

Bé mat dap ting ctia ton thit ham lugng tong
phenolic ctia hanh den dugc thé hién & hinh 3 (a-c).

Ton that
ham lugng
phenolic
téng s6
(%)

b) C: Thoi gian sdy (gio) B: Toc d tac nhan sy (m/s) ) C: Thoi gian sdy (gio)

Hinh 3. B mat dap ting thé hién moéi tuong quan gitia diéu kién sy dén miic d6 ton thit phenolic téng s6

73



Tap chiKhoa hoc va Céng nghé Néng nghiép Viét Nam - S6 04(137)/2022

Mo hinh 3D thé hién anh hudng va tuong tac
cua cac bién doc lap dén sy mat mat ham lugng
tong phenolic sau qud trinh sdy bom nhiét. Trong
hinh 3 (a-c) va bang 3, ca 3 yéu t6 nhiét do séy, toc
do tac nhan sdy va thoi gian sdy déu c¢6 anh hudng
dén qua trinh (p < 0,05). Nhin vao hinh 3a c6 thé
thdy anh hudng cua yéu t6 nhiét do sdy 16n hon
50 v6i yéu t6 t6c do téc nhan sdy. O hinh 3b cing
tuong ty, anh hudng cta nhiét do sdy 16n hon thoi
gian sdy. Trong hinh 3c thi anh hudng cta yéu t6

Ton thit

ham 0
ligng ligng '8
flavonoid flavonoid 16 r"'
t6ng s8 tongsd 147

(%) (%)

22 47
B: Toc do tac nhan sdy (m/s) 245 A:Nhiét do sdy (°C)

a)

C: Thoi gian sdy (gio)

thoi gian sdy 16n hon yéu t6 t6c d6 sdy. Ton that ham
lugng tong phenolic giam d4n khi nhiét d¢ ting tu
45°C dén 51°C va c6 xu hudng tang 1én khi nhiét do
tang tu 51°C dén 55°C (Hinh 3a, b). Véi yéu t6 thoi
gian say, khi thoi gian sdy tdng thi ton that ham lugng
tong phenolic cling tang theo (Hinh 3b, ¢), ngugc lai
khi téc do tac nhan sy ting 1én thi ham lugng tén
thét tong phenolic lai gidm di.

3.4.2. Phan tich bé mdt ddp iing ciia ton thdt ham
lugng tong flavonoid

Ton thit 22 [
ham 20+
lugng 18
flavonoid 4 { X
téng s6
(%)

20" 45
A: Nhiét do sdy (°C)

b) c)

2072
C: Thi gian sdy (gio) B: Toc do tac nhan sdy (m/s)

Hinh 4. B mit dap ting thé hién mdi tuong quan gitia diéu kién sdy dén ham lugng flavonoid

Hinh 4 (a-c) va bang 3 thé€ hién anh hudng
ctia cac cdp yéu t6 dén ton that ham lugng tong
flavonoid ctia hanh den trong qud trinh sdy bom
nhiét. Anh hudng ctia cic cip yéu t6 nay déu co
y nghia dén quad trinh sdy (p < 0,05). Hinh 4a va
bang 3 cho thdy, anh hudng tuong tac ctia hai yéu
t6 nhiét do sdy va téc do tac nhéan sdy, su tuong tac
cua hai yéu t6 nay la c6 nghia d6i v6i tn that ham
lugng tong flavonoid ctia hanh den trong qua trinh
sdy bom nhiét. T6n thdt ham lugng tong flavonoid
giam dén khi nhiét do ting tu 45°C dén 51°C va c6

22 47
B: Toc do tac nhan sy (m/s) 245 A: Nhiét d6 sy (°C)

C: Thoi gian sdy (gio)

a) b)

7
2045 A: Nhiét d¢ sdy (°C)

xu hudng tang 1én khi nhiét do ting tu 51°C dén
55°C (Hinh 4a, b). V6i yéu t6 thoi gian say, khi thoi
gian sdy tang thi tdn thit ham lugng tdng flavonoid
ciing tang theo (Hinh 4b, c), su bién thién ctia 2 yéu
t6 nhiét do va thoi gian sdy gidng véi ham muc tiéu
Y. D6i v6i yéu t6 tdc nhan sdy thi yéu to nay anh it
dén ham lugng t6n thét flavonoid ctia qud trinh sdy
bom nhiét hanh den.

3.4.3. Phan tich bé mdgt ddp ing cia do dm
san pham

24

21 22
C: Thoi gian sdy (gio) 20 2 B: Toc d tac nhén sdy (m/s)

c)

Hinh 5. Bé mit dap ting thé hién mdi tuong quan gitia diéu kién sdy dén d6 m
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Bé mat dap ting cta do &m hanh den sau qua
trinh sdy bom nhiét dugc thé hién & hinh 5 (a-c).
Trong hinh 5 (a-c) va bang 3, ca 3 yéu t6 nhiét do
sy, toc do tac nhan sy va thoi gian sdy déu cé anh
hudng dén d6 &m cudi ctia qud trinh sy (p < 0,05).

Trong qua trinh sdy bom nhiét san ph4m hanh
den, yéu t6 nhiét do sdy la yéu t6 anh hudng ro rét
nhdt dén sy gidm 4m cta nguyén liéu hanh den.
Nhiét do sdy tang thi d0 &m cua san phdm giam,
diéu nay dung véi cac qud trinh sdy trong d6 co sdy
bom nhiét. Hai yéu t6 con lai ciing anh hudng dén
quad trinh sdy hanh den, tuy nhién anh hudng nay
it hon so v6i yéu t6 nhiét do va van tuén theo quy
luit gidm dm ctia qua trinh séy.

3.5. T6i uwu hoa qua trinh sdy bom nhiét

Diéu kién t6i uu qua trinh sy hanh den trén
may sdy bom nhiét dugc xac dinh véi cac ham muc
tiéu t6n that ham lugng tong phenolic, t6n that
ham lugng tong flavonoid va do 4m san pham. Két
qua phan tich téi uu hda trén phan mém Design-

Expert 13.0 cho thdy véi nhiét do say 53,45°C; toc
do tac nhéan sdy 2,27 m/s va thoi gian sdy 20,02
gio thi gia tri dy dodn ton thit ham lugng t6ng
phenolic, t6n that ham lugng tdng flavonoid, d6 dm
lan lugt 1a 11,36%; 12,683 % ; 13,0376%. Két qua t6i
uu diéu kién sdy hanh den da han ché dugc ton that
ham lugng tdng phenolic, tén that ham lugng tong
flavonoid va d6 &m sdn phdm dat yéu cau.

Céc thi nghiém dugc tién hanh § diém tdi vu
cua cac yéu t6 diu vao da dugc xdc dinh tu mo
hinh todn (tng véi nhiét do sdy 53°C, toc do tac
nhan sdy 2,3 m/s va thoi gian sdy 1a 20 gio) nham
kiém dinh gia tri ctia cac thong s6 ra thuc t€ véi cac
thong s6 ra dugc tinh toan tii mo hinh dé dua vao
ung dung. Két qua thu dugc thé hién & bang 5.

Tién hanh cac thi nghiém tai di€ém t6i uu theo ly
thuyét (ing v6i nhiét do say 53°C, t6c do tac nhan
sdy 2,3 m/s va thoi gian sdy la 20 gio) nham kiém
dinh su sai khéc gitia thuc nghiém va ly thuyét. Két
qua thu dugc thé hién & bang 5.

Bang 5. Két qua thuc nghiém tai diém t6i uu ly thuyét

Diéu kién tdi uu ..
; Ham muc tiéu Gia tri thuc nghiém* tai cac thong so tdi uu
X, (°C) X, (m/s) X, (gio)
Y, 11,45 + 0,05%
53 2,3 20 Y, 12,80 £ 0,04%
Y, 13,11 £ 0,05%

Ghi chu: * Gid tri trung binh ciia ba ldn thuc nghiém (n =

Két qua cho thay, sai léch gitia cac gia tri thuc
nghiém so véi gia tri tinh toan theo ly thuyét dao
dong trong khoang 1 - 2% (nho hon 5%), day la
su chénh léch cho phép gitia két qua ctia mo hinh
thuc nghiém va mo hinh ly thuyét. Vi vay, & cac gia
tri t6i uu: nhiét do sdy 53°C, t6c do tac nhan siy
2,3 m/s va thoi gian sdy 20 gi6 cac ham muc tiéu
dat gia tri mong doi.

IV.KET LUAN

Nghién ctiu nay da xdc dinh cac diéu kién to6i
uu clia qué trinh sdy dé€ tdn thit ham lugng téng
phenolic va téng flavonoid cua hanh den la nho
nhit, bén canh d6 d6 4m cudi dép ting diéu kién
bdo quan san phdm. Céc thong sd t6i uu ctia qua
trinh sdy bom nhiét la nhiét d¢ say 53°C, t6c do tac
nhan sdy 2,3 m/s va thoi gian sdy 20 gi6 thu dugc
két qua tén thit ham lugng téng phenolic thdp nhét

3)

11,45 + 0,05% ton thét tong ham lugng flavonoid
thdp nhét 12,80 + 0,04% va d0 dm san phdm
13,11 + 0,05%. Viéc xac dinh dugc diéu kién sdy
bom nhiét t6i uu gép phan hoan thién cong nghé
sdy va nang cao hiéu suat thu hoi cac chat c6 hoat
tinh sinh hoc (phenolic, flavonoid) ctia cac qua
trinh trich ly tiép theo.
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Optimization of drying conditions of black shallot
by heat pump technology

Abstract

Tran Phuong Chi, Nguyen Tan Thanh,
Hoang Thi Le Hang, Tran Dinh Thang

The purpose of this study is to determine the optimal conditions for the heat pump drying process to improve
the recovery of total phenolic and flavonoid content from black shallot and investigate its nutritional components.
Experiment was designed according to the centered structure plan (CCD). As a result, an optimal model of the heat
pump drying process was built with three factors: drying temperature (X1), drying time (X2) and drying speed
(X3); three responses were loss of phenolic content (Y1, %), loss of flavonoid content (Y2, %), moisture content
(Y3, %). The optimal parameters of the heat pump drying process were the drying temperature of 53°C, the drying
speed of 2.3 m/s and the drying time of 20 hours. Under this condition, the lowest loss of total phenolic content was
11.45 £ 0.05%, the lowest loss of total flavonoid content was 12.80 + 0.04% and moisture content was 13.11 + 0.05%.

Keywords: Black shallot (Allium ascalonium), heat pump drying process, drying conditions
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