KHOA HOC CONG NGHE

NGHIEN CUU HOAN THIEN QUY TRINH CONG NGHE
SAY QUA THAO QUA HA GIANG

TOM TAT

Nguyén Vin Loi!

Qua thao qua 1a loai qua c6 gia tri kinh té cao, duoc st dung 1am thudc dong y va lam gia vi thuc phdm. Muc
tiéu ctia nghién ctru nay 1a t6i wvu héa cac thong s6 cong nghé va hoan thién quy trinh cong nghé siy qua
thao qua. Cac két qua nghién ciru thuc nghiém don yéu t6 da xac dinh dugc cac yéu to: do day 16p nguyeén
liéu trén khay sy, nhiét do va van toc gi6 déu anh hudng dén thoi gian siy. Két qua nghién ctu thuc
nghiém da yéu t6 da xay dung dugc phuong trinh hoi quy tuyén tinh c6 dang: Y= 6,93 + 0,45X, - 0,53X, -
0,48X, - 0,098X.X, - 0,39X X, + 0,125X,X,,. Tt d6 da hoan thién duoc quy trinh siy kho qua thao qua Ha Giang
voi cac thong s6 cong nghé t6i vu la: do day cua 16p qua thao qua trén khay sy 1a 4,62 cm, twong tmg voi
hai 16p qua thao qua, nhiét do sdy 67,5°C va van toc gio 1a 1,3 m/s. Véi diéu kién sdy nhu trén thi thoi gian
say méi mé qua thao qua 1a 6,33 gio va do 4m dat 12-13%.

Tu khéa: Po am, qua thio qud, quy trinh sdy, thoi gian say, toi wu hda.

1. M0 DAV

Cay thao qua co tén khoa hoc la Amomum
aromaticum Roxb, duoc trong va moc hoang & nhimg
vung khi hau mat mién Bic nuéc ta, nhu: Ha Giang,
Lao Cai, Yén Bai, Lai Chau, Dién Bién, Cao Bang,
Lang Son...[1, 2]. So voi cac dia phuong trén thi Ha
Giang c6 nhiéu tiém ning, loi thé (thoi tiét, tiéu khi
hau, thé nhuong, dién tich tw nhién) thuan loi hon dé
phat trién cay thao qua. Tinh dén cud6i nam 2020 dién
tich tréng thao qua & Ha Giang 1a trén 9.200 ha va
duoc phan b6 & hau hét cac huyén. Cac két qua
nghién cttu cho thdy cay thao qua trong & Ha Giang
cho qua c6 ham luong tinh dau cao hon khi trong &
dia phuong khac cung khu vuc, dic biét ham luong
tinh dau lén t6i 2,2% [3]. Thanh phan cia qua thao
qua gom c6 carbonhydrate, chat xo, protein, vitamin
C, niacin, pyridoxine, riboflavin, thiamin, sat, canxi,
magie, mangan, kém, tinh dau, tinh bot va cac hop
chat alcaloid [1, 2]. Qua thao qua duoc st dung lam
thudc dong y va 1am gia vi thuc pham. Loai qua nay
c6 mui thom, vi cay, trong gia vi thuc phdm qua thao
qua duoc dung dé nau phé va stt dung dé lam ting vi
cay, mui thom cho thuc phdm. Qua thao qua c6 tinh
on hoa, c6 tac dung trir han, trir dom, 4m bung, tiéu
tich, giup dn ngon miéng va giai doc... Trong dan
gian, thao qua chi yéu dung dé lam thudc kich thich
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tieu hoa, phong chéng noén mta, truéng bung, ho,
tiéu chay, dom dac gay kho thé va phong chong hoi
miéng... [1, 2]. Hién nay, & cac tinh phia Bic néi
chung va tinh Ha Giang noi riéng, viéc lam kho qué
thao qua cht yéu st dung phuwong phap sdy thi cong
(sdy bing cti gd). Phuong phap nay cé vu diém la
chi phi thdp, nhung nhugc diém 1a gay 6 nhiém moi
truong, anh huong dén moi trudng sinh thai, san
phdm sau khi sy dé nhiém mui cta khoi, thoi gian
sdy dai va cac thong so ky thuat khong 6n dinh, dan
toi chat luong san phdm khong dong déu. Vi thé, dé
nang cao chat luong va dam bao sy dong déu vé chat
lwong ctia san phadm qua thao qua siy kho giita cac
co s&, cac ho dan tham gia vao chubi ché bién qua
thdo qua tai dia phuong, can phai c6 mot quy trinh
s4y thoéng nhat va phu hop tai dia phuong. Tir d6 gop
phan xay dung thuong hiéu cho sdn phdm nay trén
dia ban tinh Ha Giang. Do thoi diém thu hoach qua
thao qua tai Ha Giang thuong tir thang 8 9 1a thoi
diém muia mua, dong thoi noi trong thao qua thuong
& trong rimng, vi thé cuong do anh ning mat troi yéu.
Vi vay, nghién ctru nay tién hanh siy qua thdo qua
bang nhiét do cao va st dung niang luong dién. Muc
tiéu ctia nghién ctru 13 t6i wu hda cac thong s6 cong
nghé va xay dung quy trinh siy kho qua thao qua tai
tinh Ha Giang 1a rat can thiét, c6 y nghia khoa hoc va
thuc tién cao.
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2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru
2.1.1. Vat liéu thi nghiém

Nguyén liéu st dung la qua thao qua tuoi thu
mua tai xa Ndm D4n, huyén Xin Man, tinh Ha Giang
& thoi diém tir 165 dén 180 ngay (ké tir khi dau qua).
Qua thao qua phai tuoi, c6 dang hinh tring hay hinh
elip, dam bao nguyén ven, khong bi tén thuong,
khong bi sau, bénh, duong kinh trung binh ctia qua
1a 2,2 cm, chiéu dai trung binh ctia qua 1a 3,8 cm,
khoi luong trung binh cta qua 1a 13,6 g, ham luong
nuoc trung binh cta qua la 71,69%, qua c6 mau do
dam tuoi, hat c6 mau nau den hay nau xam, thit cé
mau trang xen 1an mau hoi nau, ciu tric gion, mui
thom dic trung, vi cay néng. Qua thao qua duoc
dung trong thung x6p duc 16 va van chuyén vé phong
thi nghiém, bao quan trong t1 lanh nhiét do tir 4 - 6°C
dé cho tién hanh cac thi nghiém say.

2.1.2. Thiét bi say thi nghiém

Str dung thiét bi sdy DAKH do Viet Nam ché tao.
Day 1a loai thiét bi sdy doi luu cuong biic, cip nhiét
bang dién trd, cong suat bo gia nhiét 2 kW. Quat gié
c6 cong suat 0,37 kW, toc do gié duoc diéu khién
bang bién tan. So khay sdy 12, khoi luong nguyén
lieu trung binh va t6i da m6i mé sdy twong tng 1a 150
kg va 180 kg qua thao qua.

0
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Hinh 1. Thiét bi sdy thi nghiém DAKH
Ghi chu: 1- Coi canh bdo, 2- Nut tit, 3- Nut mé 4-
Niit nguon, 5- Pong hé diéu khién nhiét, 6- Bién tin
diéu khién toc do dong co, 7- Khay siy, 8 Cidnh
buong sy, 9- Buéng say, 10- Banh xe

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap thurc nghiém don yéu to

Ap dung nghién ctru thue nghiém don yéu t6 dé
nghién ctru anh huéng riéng ctia 3 yéu to: do day lop
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nguyén lieu Z, (cm), nhiét d6 siy Z, (°C) va van toc
gi6 Z, (m/s) dén thoi gian say Y (h) [3].

Thi nghiém 1: Xac dinh anh huéng cta do day
16p nguyén lieu dén thoi gian sdy. Tién hanh thi
nghiém véi d6 day cua 1op nguyén lieu 1a 2,2 cm (mot
16p), 4,4 cm (hai 16p), 6,6 cm (ba 16p), 8,8 cm (bon
16p) va 11 cm (ndm 16p) qua thao qua; nhiet do say 1a
65°C va van toc gio 1a 1,5 m/s.

Thi nghiém 2: Xac dinh anh huéng ctia nhiét do
dén thoi gian sdy. Thi nghiém sdy & nhiét do la
45°C, 50°C, 55°C, 60°C, 65°C, 70°C, 75°C, 80°C do
day ctia 16p nguyén liéu 1a 4,4 cm va van téc gi6 la
1,5m/s.

Thi nghiém 3: Tién hanh sdy qua thdo qua voi
toc do gi6 0,5m/s, 1 m/s, 1,5 m/s, 2 m/s, 2,5m/s, 3
m/s va nhiét do sdy 1a 65°C, do day cta 16p nguyén
lieula 4,4 cm.

2.2.2. Phuong phdp nghién cuu thuc nghiém da
yéu to

Ap dung phuong phap nghién ctu thuc nghiém
da yéu t6 (hay phuong phap quy hoach thuc nghiém)
dé nghién ctru anh huéng dong thoi ciia 3 yéu to: Do
day 16p nguyén liéu Z, (cm), nhiét do siy Z, (°C) va
van toc gi6 Z, (m/s) dén thoi gian sdy Y (h). Ma tran
thi nghiém duwoc xay dung theo phuong an quy
hoach thyc nghiém bac 1 cia Box - Wilson [4, 5, 6].
Téng so thi nghiém theo phuong 4n nay duoc tinh
theo cong thic:

N=2miN,

Trong d6: 2™1a s6 thi nghiém & mitc trén va dudi
(m 14 s6 yéu t6 anh hudng); N,- so thi nghiém & mtc
trung tam.

Voéi s6 yéu t6 dau vao m = 3 va chon s6 thi
nghiém & mtc trung tAm N_=3 thi téng so6 thi nghiém
la:

N=22+3=11
T hé toa do Z,, Z,, Z, chuyén sang hé toa do X,
X,, X theo cong thic sau:
X: — ‘1:_.::: va _lZ: = ‘:::*zd

Voi X, 1a gia tri ma héa cta cac yéu to thiri (i = 1-
3); Zi» Zin, Ziq 12 gid tri thuc cta cac yéu t6 thit i & mic
trén, muc gitta va muac dudi; AZ; 1a khoang bién thién
clia cac yéu t6 tha I; Z,, Z,,, Z,4 c6 gia trima hoéa 1a -1,
0,+1[4,5, 6].
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2.2.3. Phuong phdp xdc dinh mot sé thong so
cong nghé

- Phuong phéap xéac dinh thoi gian sdy: Thoi gian
sdy 1a khoang thoi gian thuc hién mot mé sy duoc
tinh tir lic bat dau sdy dén khi san phdm dat do kho
theo yéu cau cong nghé (12-13%) va duoc xac dinh
bang déng ho do thoi gian.

- Phuong phap xac dinh nhiét do dong khi siy:
Nhiét do dong khi sdy duoc xac dinh bang thiét bi do
nhiét do dién tir hién s6 nhan hiéu SGK-MF-904,
khoang do tir -40 - 200°C, sai s6 +0,5°C [4, 5].

- Phuong phép xéac dinh van toc gio: Van toc gio
duoc xac dinh bang thiét bi do toc do gio Testo 405 -
V, do Ptrc san xuat [4, 5].

- Phuong phéap xac dinh do 4m vat lieu say: Do
am vat lieu say duoc xac dinh bang phuong phap sy
dén khoi luong khong ddi & 105°C [4, 5]. Do 4m ctia
mau duoc tinh theo cong thic sau:

, (‘Gl. Ll G:‘)

- .100%
(_G1 - G)

P

Trong d6: X 12 0 4m cta nguyén liéu siy (%); G,
1a khéi luong coc sdy va mau thit trude khi sdy (g);
G, 1a khoi luong coc thit va mau thir sau khi séy (g);
G 1a khéi lwong coc sdy (g).

Mtc do bién déi @6 4am trong qua trinh say [4, 5]
duoc tinh theo cong thic sau:

G,(100— W,)

W, =100 — (%)

Trong d6: G,, G, 1a khoi lwong ctia nguyén liéu
trudc va sau khi sy (g); W, W, 1a do 4m cia nguyén
lieu trudce va sau khi say (%).

3. KET QUA VA THAO LUAN

3.1. Két qua nghién ctru thyc nghiém don yéu td

3.1.1. Anh hudng cia do day Iép nguyén liéu dén
thoi gian say
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Hinh 2. Anh huéng clia 6 day 16p nguyén lieu dén
thoi gian sdy
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biéu kien thi nghiém: Nhiét do khong khi sdy
Z,=65°C va van toc gié Z,=1,5m/s.

Qua thao qua thuong cé duong kinh dao dong tir
1,9 dén 2,6 cm, trong qua trinh sdy do day cta 16p
nguyén liéu ciing anh hudng rat 16n dén thoi gian
sdy. Tién hanh khao sat do day cta 16p qua thao qua
1a 2,2 cm; 4,4 cm; 6,6 cm; 8,8 cm va 11 cm. Két qua
duoc trinh bay & hinh 2.

Hinh 2 cho thdy khi do day cta 16p nguyén liéu
cang mong thi thoi gian siy cang nhanh. Khi siy &
do day 1op nguyén liéu 1a 2,2 cm, thi thoi gian sdy 1a 5
gi® 40 phut; nhung khi sdy véi do day lop nguyén lieu
1a 4,4 cm thi thoi gian sdy 1a 6 gio 20 phat; do day 16p
nguyen liéu 1a 6,6 cm thi thoi gian sdy la 7 gio 10
phut. Tuwong tu voi do day 16p nguyén liéu la 8,8 cm
thi thoi gian sdy 1a 7 gio 50 phut va do day lop
nguyeén liéu 12 11 cm thi thoi gian siy 1a 8 gio 20
phut. So sanh giira sdy véi do day 1op nguyén liéu 1a
8,8 cm vé6i 11 cm qua thao qua thi su chénh léch thoi
gian sdy khong 16n nhu khi say & do day 1op nguyén
lieu thap hon. Tuy nhién, khi sdy & do day lop
nguyén liéu qua 16n thi qua trinh lam bay hoi nuéc
cham, thoi gian sdy dai, 1am ting chi phi cho qua
trinh sdy, chat luong cdm quan ctia san phdm cang
giam. Vi khi chiéu day cia lop nguyén liéu tang, qua
trinh thoat hoi nudc bi han ché, do dién tich ti€p xuc
ctia bé mat nguyen lieu voi moi treong bi han ché,
nguyeén liéu phia dudi bi nguyén liéu phia trén che
pht. Vi thé, qua thao qua & phia trén bé mait c6 qua
trinh thoat &m manh sé duoc lam kho trude, con qua
thao qua & phia duoi do qua trinh thoat &m kém nén
duoc 1am kho sau. Do d6 dan toi thoi gian siy kéo
dai, gay ra hién tuong bién déi x4u vé trang thai,
hinh dang va mau sic. Néu sdy voi do day thap thi
thoi gian sdy sé nhanh hon, nhung sé khong tan
dung duoc thé tich hitu ich cta thiét bi sdy. Két qua
nay ciing tuwong dong voi két qua ctia Angom 1. S va
Anand K. P (2013) [7]. Vi vay, dé thoi gian sdy khong
qua cao va khong qua thap va chat lwong cadm quan
khong bi bién ddi xau thi do day thich hop cta 16p
nguyén liéu trén khay say 1a Z,= 4,4 - 8,8 cm.

3.1.2. Anh hudng ctia nhiét dp dén thoi gian sdy

biéu kién thi nghiem: do day cta lop nguyén
lieu 12 Z,= 6,6 cm va van toc gi6 Z,=1,5m/s.

Két qua nghién ctru cho thay khi ting nhiét do
sdy thi thoi gian sdy sé gidm, tuy nhién khi tdng nhiét
d6 qua cao sé lam anh huéng dén chat luong cia san
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phdm, lam cho san phidm bi chay, lam mat mui
thom... Trong nghién cttu nay khao sat khoang nhiét
do say 1a 45°C, 50°C, 55°C, 60°C, 65°C, 70°C, 75°C,
80°C. Két qua duoc thé hién & hinh 3.

Théi gian siy qua thio qua
(gio)

55 65

Nhiét d§ sy qua thio qua (°C)

Hinh 3. Anh huéng ciia nhiét do dén thoi gian sdy

Hinh 3 cho thdy, khi siy qua thdo qua & nhiét do
45°C thi thoi gian sdy 1a gio 8 gio 30 phut, khi tang
nhiét do sdy lén 50°C thi thoi gian sdy 1a 8 gio, nhiét
do sy 1a 55°C thi thoi gian sdy 7 gio 20 phut, nhiét do
sdy 1a 60°C thi thoi gian sy la 6 gio 20 phut. Tuong tur
khi sdy & nhiét do 65°C thi thoi gian sdy 1a 6 gio, sdy &
nhiét do 70°C thoi gian sdy 1a 5 gio 30 phut, siy & nhiét
do 75°C thi thoi gian say 1a 5 gio 20 phut va khi sdy &
nhiét do 80°C thi thoi gian sy 1a 5 gior 15 phuat. Qua dé
cho thdy khi tang nhiét do thi qua trinh bay hoi nuoc
cang nhanh 1am cho thoi gian sdy cang giam. So sanh
say & nhiét do 70°C, 75°C va 80°C cho thay su chénh
léech vé thoi gian khong dang ké. Dac biet khi sdy &
nhiét do qua cao sé lam mat mui thom cta qua thao
qua, cac cau ttr tao mui thom sé bi phan hity béi nhiét
do cao, dong thoi lam cho qua thdo qua c6 thé bi chay.
So voi két qua cia Angom 1. S va Anand K. P (2013)
[7] thi két qua nghién ctu nay ciing phu hop. Vi vay,
dé gitr mui thom cho qua thao qua sau khi sdy va tiét
kieém thoi gian va dién niang cho qua trinh sy, khoang
nhiét @6 sdy thich hop 1a Z,= 60 - 70°C.

3.1.3. Anh hudng ciia van toc gié dén thoi gian
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Hinh 4. Anh huéng ctia van téc gié dén thoi gian sdy
biéu kién thi nghiém: do day cta 16p nguyén
lieu 1a Z,=6,6 cm va nhiét do sdy Z,= 65°C.
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Van téc gi6 cling anh hudéng rat 16n dén thoi gian
sdy qua thao qua. Toc do gioé qua lon hoiac qua nhd
déu khong co loi cho qua trinh sdy. Tién hanh siy
qua thao qua véi toc do 0,5 m/s, 1 m/s, 1,5 m/s, 2
m/s, 2,5 m/s, 3 m/s. Két qua 4nh hudng cta van toc
gi6 dén thoi gian sdy duoc thé hién & hinh 4.

Hinh 4 cho thdy, khi sdy voi téc do gio 0,5 m/s
thi thoi gian sy 1a 8 gio. Do toc do gi6 thdp nén chat
luong qua thdo qua khong déu trong budng siy,
nhiing noi & cudi ludng gié qua thao qua bi 4m nhiéu.
Vi luong gié khong di mang hoi 4m cua qua thao
qua di, dan toi thoi gian sdy kéo dai, dong thoi xay ra
hién twong thiy phan va oxy hoéa lam gidm chat
lwong ctia san phdm. Khi tiang téc toc do gié 1a 1 m/s
thi thoi gian say 1a 7 gio 30 phut, tang van toc gié 1,5
m/s thi thoi gian sdy 13 6 gio 10 phut, van toc gi6 1a 2
m/s thi thoi gian sdy 1a 5 gi¢ 40 phut. Tuy nhién, khi
tang van toc gi6 1én 2,5 m/s va 3 m/s thoi gian siy
giam khong dang ké so voi van toc gio 2 m/s. Khi
ting toc do gi6 qué cao, dan toi qua trinh tach 4m &
bé mat qua thdo qua manh lam cho bé mat qua kho
nhanh, do qua trinh khuéch tan ngoai manh hon qua
trinh khuéch t4n noi, dan dén bé mit san phim bi
bién dang manh, co nhin va bay hoi ham luwong chat
thom ctia san phdm. Hon nita gi6é 16n can quat c6
cong sudt cao, ting chi phi nang luong cho qua trinh
sdy. Két qua nay ciing tuong dong véi két qua cia
Angom I. S va Anand K. P (2013) [7]. Do do, dé dam
bao chat luong va tiét kiem duoc thoi gian va chi phi
nang luong cho qua trinh sdy, van toc gié thich hop
laZs=1-2m/s.

Tt cac két qua thi nghiém & hinh 2, 3 va 4, chon
duoc khoang nghién ctzu thich hop cta cac yéu t6 la:
d6 day cuta lop nguyén liéu Z;= 4,4 - 8,8 cm, nhiét do
sdy Z,=60 - 70°C va van toc gio6 Z,= 1 - 2 m/s. Ung véi
khoang nghién ctru trén thi thoi gian sdy, chat luong
san ph4dm va chi phi dién nang cho qua trinh sdy c6
gi4 tri tuong d6i tot.

3.2. Két qua nghién ctru thye nghiém da yéu t6

3.2.1. Chon nutc bién thién, khodng bién thién
clia cdc yéu to’

Muic bién thién, khoang bién thién cta cac yéu
t6 trong nghién cttu thuc nghiém da yéu t6 duoc lua
chon theo két qua nghién ctru thuc nghiém don yéu
to (muc 3.1). Két qua lga chon mirc bién thién,
khoang bién thién va gia tri ma hoa cda cac yéu to
anh huong duogc ghi trong bang 1.
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Bang 1. Mttc bién thién, khoang bién thién va gi4 tri

M6 hinh toan ham thoi gian sdy qua thao qua Y

ma ho4 ciia cic yéu td duoc biéu dién bing phuong trinh hdi quy bac 1 cé
Céc yéu t6 anh hudéng dang nhu sau:
TT | Cacmuc D,O day 01:1a Nhi%t Va,l,l toc Y= D, + byX; + bX, + bgXg + bppXXot+ bysXiXs +
16p nguyén| do say gio Z, byXX, )
litu Z, (cm)| Z, (°C), (m/s)
Mic tren 3.2.2. Xdy dung ma tran thi nghiém
1 8,8 70 2 ,
+1) ’ Tién hanh thi nghiém siy qua thdo quéa theo
9 Muc gitra 6.6 65 15 phuong an quy hoach thuc nghiém bic 1 Box-
0) ’ ’ Willson véi téng s6 11 thi nghiém, trong d6 co 8 thi
3 Mt dudi A4 60 1 nghiém & mic trén va dudi va 3 thi nghiém & mitc
D ’ trung tam. Ma tran va két qua thi nghiém duoc ghi
Khoéang trong bang 2. Ham muc tiéu thoi gian say Y (h) 1a gia
4 bié‘i chién 2,2 o 0,5 tri trung binh cta 3 1an thi nghiém lap lai.
Bang 2. Ma tran va két qua thi nghiém
nSg(;ut(lelrln 7, 7, | 7 X, X, X, XX, XX, XX, Y
1 4,4 60 1 -1 -1 -1 +1 +1 +1 7,1
2 8,8 60 1 +1 -1 -1 -1 -1 +1 9
3 4,4 70 1 -1 +1 -1 -1 +1 -1 6
4 8,8 70 1 +1 +1 -1 +1 -1 -1 7,5
5 4,4 60 2 -1 -1 +1 +1 -1 -1 6,7
6 8,8 60 2 +1 -1 +1 -1 +1 -1 7
7 4,4 70 2 -1 +1 +1 -1 +1 +1 6
8 8,8 70 2 +1 +1 +1 +1 +1 +1 6,1
9 6,6 65 1,5 0 0 0 0 0 0 6,9
10 6,6 65 1,5 0 0 0 0 0 0 6,9
11 6,6 65 1,5 0 0 0 0 0 0 6,9

3.2.3 Toi vu hod cdc thong so cong nghé cua
qué trinh sdy
Bang 3. Két qua phan tich ANOVA ciia mé hinh

o Gia | Giatri s
TT He so trib | thue Giatrip
1 Hing s6 b, | 693 |<0,0001"
o | Podayctalép |y o0 10000
nguyén liéu (X;)
3 | Nhietdosidy X) | b, | 0,53 | 0,0075
4 | Vantocgio X) | by | -0,48 | 0,0083
5 XX, by | -0,098 | 0,0402
6 XX, by | 0,39 | 0,0100
7 XX, by | 0,125 | 0,0315

Tt két qua & bang 2, st dung phian mém
Statgraphicscenturion XVI, Excel dé xac dinh cac he
s6 hoi quy theo phuong trinh (1). Phan tich thong ke
cho thdy sai tiéu chuin cta tit cad cac mau déu nho
hon 0,05%. Két qua nay chimg t6 c6 su phu hop giita
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ly thuyét va thuc nghiém, déng thoi ddm bao do tin
cay trong nghién cttu thuc nghiém. Phan tich
ANOVA cho thdy, méi tuong quan chit cheé gitta cac
yéu to anh hudéng lén ham muc tieu Y voi (R>0,9).
Két qua phan tich ANOVA cta mé6 hinh dugc ghi
trong bang 3.

Sau khi tinh toan va kiém tra, ddm béo su tuong
thich ctia m6 hinh tinh toan voi thuc nghiém, tr do6
thu duoc phuong trinh héi quy dang tuyén tinh:

Y= 6,93 + 0,45X, - 0,53X, - 0,48X; - 0,098X,X, -
0,39X,X, + 0,125%.X,  (2)

Tir phuong trinh hoi quy cho thdy, véi cac yéu to
anh hudéng dén qua trinh siy da duoc lua chon trong
nghién ctru nay: Do day caa 16p nguyén liéu X; (cm),
nhiét do say X, (°C) va van toc gié X; (m/s) déu co
anh huoéng 16n dén thoi gian say. Xét vé mic do anh
hudng dén thoi gian sdy: Khi nhiet do sdy la yéu to
c6 anh huéng 16n nhat (b,= -0,53), sau d6 1a toc do
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gi6 (by=-0,48) va cudi cung 1a do day cta lop nguyén
lieu (b,=0,45) voi (p<0,05). Xét vé chiéu bién thién
clia cac yéu to: Khi nhiét do va van téc gié tang thi
thoi gian sdy giam (vi hé s6 b, va b; mang dau am) va
khi do day 16p vat liéu sy tang thi thoi gian sy tang
(b, mang dau duwong) phu hop voi ban chat vat ly cta
qua trinh sdy.

Tur phuong trinh héi quy ham thoi gian sdy Y,
bang cach dao ham riéng déi véi mdi yéu t6 X; va cho
bang 0 thu dugc hé 3 phuong trinh tuyén tinh. Giai
hé phuong trinh nay, duoc gia tri t6i vu dang ma hoa
clia cac yéu t6 vao X;, X, X; nhu sau:

X;=-0,9,X,=0,5vaX;=-0,4

Thay cac gia tri X;, X,, X; vao phuong trinh (2)
xac dinh duoc gia tri t6i vu cta ham thoi gian say
nhu sau:

Y= 6,93 + 0,45(-0,9 - 0,53(0,5) — 0,48(-0,4) —
0,098(-0,9) (0,5)- 0,39(-0,9)(-0,4) + 0,125(0,5)(-0,4) =
6,33 gio.

Chuyén sang gia tri thuc cia cac yéu to X; theo
cong thuc: Z, = X, AZ, + Z?

Thay cac gia tri X;, X,, X; vao biéu thic trén thu
duocZ,=-0,9%x22+6,6=4,62cm; Z,=05x5+65=
67,5°C,Z;=-0,4x0,5+1,5=1,3m/s.

Vay diéu kién t6i uu siy qua thdo qua la do day
cua 1op nguyén liéu 4,62 cm, tuong tng véi hai 16p
qua, nhiét do sdy la 67,5°C va van téc gi6 1a 1,3 m/s,
khi d6 thoi gian sdy 1a 6,33 gio va d0 4m thao qua la
12-13%.

3.3. Hoan thién quy trinh cong nghé sdy qua
thao qua

331 So doé quy trinh cong nghé siy qud thio

qud

l Lua chon |

]
Rira va lam rao muGe |
1

Chin )
Nhiét 46 chan 85-90°C, thoi gian chan 50-60 gidy

Sy kho
Nhiét d6 siy 67,5°C:d6 day cua 1dp thio qua trén khay

siy 4,62cm; van téc gié 1,3m/s

)

‘ Bao g6i va bio quin

Hinh 5. So @b quy trinh cong nghé siy hoan thién
qua thao qua
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Tt cac két qua téi wu hoa thoi gian sdy, da dé
xudt so do quy trinh cong nghé siy qua thao qua nhuw
hinh 5.

3.3.2. Thuyét minh quy trinh

Jibte

Hinh 6. Qua thdo qua Hinh 7. Qua thao qua
tuoi say kho
Buoc 1. Lua chon qud thao qud Qua thao qua
phai ddm bao cac tiéu chuidn an toan vé sinh thuc
pham, c6 mau d6 tuoi, khong bi sau bénh, khong bi
tén thuong, khong bi dém den. Chi Iya chon nhitng
qua thao qua dat do chin theo yéu cau, & thoi diém c6
ham luong chat thom va cac thanh phan dinh duong
16n nhat.

Buoce 2. Rita va lam rdo nuoc. Sau Khi lua chon
duoc qua thao qua dat tiéu chuin. Qua thao qua duoc
loai bd cac tap chat, loai bé cac phan khong st dung
duoc, tach qua ra khoi budng, rita sach dat ban va la
cay con bam trén vé qua. Cho qua thdo qua vao ré va
dé rao nudc

Buoce 3. Cham: Truoc khi siy qua thao qua can
phai chan & nhiét do tir 85-90°C, trong thoi gian tir 50-
60 giay, nham muc dich ttc ché sy hoat dong cia
enzyme oxy héa kht, han ché su bién ddi mau sic
cuia qua thao qua.

Buoc 4. Siy kho: Sau khi qua thao qua duoc dé
r4o nudc, tién hanh rai déu ra cac khay va dua vao
budng sdy. Tién hanh sdy & ché do sdy toi vu voi
nhiét ¢6 67,5°C, d6 day cta 16p thao qua trén khay
sdy 4,62 cm twong tmg vo6i hai 1op qua va van toc gi6
12 1,3 m/s. Véi diéu kién nay thi thoi gian sdy méi mé
thao qua 1a 6,33 gio. San phdm siy c6 mau phét vang
- mau dic trung cfia san phidm qua thao qua sdy.

Buoc 5. Bao goi vda bdo qudm. Qua thao qua sau
khi duoc lam kho, dé nguoi duoc bao goi trong bao
bi gom 2 16p, bén trong 1a 16p bao bi ni long day va
dai, bén ngoai 1a 16p bao tai. San pham sau khi bao
g6i kin dua vao trong kho bao quan. Yéu cau kho
phai kho rdo, tranh mua ning tac dong truc tiép,
tranh con trung xam nhéap.

Khong duoc dé qua thado qua kho truc tiép
xudng nén kho ma phai dé trén cac gia ke, cach nén
kho it nhat 1a 50 cm, tach tuong va cach tran it nhat
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l1a 30 cm dé han ché hién twong hut 4am. Trong qua
trinh bdo quan phai thuong xuyén kiém tra va danh
gia chat luong.

4. KET LUAN

Cac két qua nghién ctru thuc nghiem don yéu to
da xac dinh duoc cac yéu t6: do day 1op nguyén liéu
trén khay sy, nhiét do va van toc gi6 déu anh huong
dén thoi gian sdy. Két qua nghien ctru thuc nghiem
da yéu t6 da xay dung duoc phuong trinh hoi quy
tuyén tinh c6 dang:

Y= 6,93 + 0,45X, - 0,53X, - 0,48X, - 0,098X,X, -
0,39X,X; + 0,125X,X,

Tt d6 da hoan thién duoc quy trinh sdy kho qua
thao qua Ha Giang véi cac thong s6 cong ngheé toi wu
la: do day ctia 16p qua thao qua trén khay sdy 1a 4,62
cm tuong tmg véi hai 16p qua thdo qua, nhiét do say
67,5°C va van toc gio 1a 1,3 m/s. Véi diéu kién nhu
vay thi thoi gian sdy méi mé qua thao qua 1a 6,33 gio
va do 4m dat 12-13%.
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STUDY ON THE COMPLETE DRYINGTECHNOLOGY PROCESS FOR CARDAMOM
(Amomuin aromaticum Roxb) IN HA GIANG

Nguyen Van Loi!

!University of Science, Vietnam National University

Email: nguyenvanloi@hus.edu.vn

Summary
Cardamom (Amomum aromaticum Roxb) is a fruit with high economic value, used as traditional medicine
and as a food condiment. The purpose of this study is to optimize the technological parameters and
complete drying technology process for Amomum aromaticum Roxb. The research results show that the
factors of material layer thickness, temperature and wind speed affecting drying time have been identified.
Thereby establishing a linear regression equation of the form: Y= 6.93 + 0.45X, - 0.53X, - 0.48X,- 0.098X X, -
0.39X,X, + 0.125X,X,. From that, a complete drying technology processfor Amomum aromaticum Roxb in
Ha Giang with the following technological parameters: Drying at a temperature of 67.5°C, the thickness of
the Amomum aromaticum Roxb layer on the drying tray of 4.62 cm corresponding to two layers of fruit and
wind speed is 1.3 m/s. With this condition, the drying time for each batch of Amomum aromaticum Roxb is

6.33 hours and the moisture content is 12-13%.

Keywords: Moisture content, cardamom (Amomum aromaticum Roxb), drying process, drying time,

optimization.
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