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Toi wu nhiét d say qua hoi bang ky thuat say nhiét do th?ip két hop vi song
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Muc dich cuia nghién ciru nay la t0i wu nhiét do say qua hoi bang ky thuat say nhiét d§ thap két hop vi song (thye hién trén hé
thong thiét bi say bom nhiét két hop vi séng) sao cho thoi gian say ngan nhét va ham lwgng tinh dau cao nhit. Nguyén li¢u sir
dung cho nghién ctru la qua hdi twoi thu hai tai huyén Vin Quan, tinh Lang Son vao thang 8/2021. Bang thwe nghiém da xdc dinh
dwgc anh hwdng ciia nhiét d9 siy ¢ cac mire: 30, 35, 40, 45, 50 va 55°C dén thoi gian siy va ham lwong tinh dau trong qué hoi
kho (d9 am qua hdi sau say <10%). Két qua nghién ciru da xac dinh dwgc nhiét do t0i wru say qua hoi bang ky thuit say nhiét do
thip két hop vi séng 12 48,7+1°C, thoi gian siy 530+5 phut, ham lwgng tinh diu trong qua hdi khé dat 9,9 ml/100 g. Cac két qua
nghién ciru thyre nghiém nay da cung cap co' s¢' khoa hoc vé ham lwgng tinh diu ciia qui hoi Lang Son, cac thong so ky thuit cho
viée sdy qua hoi bang k¥ thuit say ¢ nhi¢t do thap két hop vi séng, gitp cho viéc sdn xuit, ché bién qua hdi & quy mo cong nghiép,

ning cao gia tri hang héa, phuc vu xuit khau.

Tir khéa: qua hoi, thoi gian, tinh dau hdi, t6i wu nhiét d sdy, vi song.
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Abstract:

The purpose of this study is to optimise the drying temperature of star
anise fruit using the low-temperature drying technique combined with
microwaves on a heat pump combined with microwave drying system so
that the drying time is shortest and the essential oil is highest. The raw
materials used for the research are fresh anise harvested in Van Quan
district, Lang Son province in August 2021. Experimentally, the effects of
drying temperatures at the levels: 30, 35, 40, 45, 50 and 55°C have been
determined on drying time and essential oil content in dried anise fruit
(moisture content of anise fruit after drying <10%). Research results have
determined that the optimal temperature for drying anise fruits using the
low-temperature drying technique combined with microwaves is 48.7+1°C,
drying time is 530+5 minutes, and the essential oil content in dried star
anise fruits reaches 9.9 ml/100 g. These experimental research results have
provided a scientific basis for the essential oil content of Lang Son star
anise fruit, and technical parameters for drying star anise fruit using low-
temperature drying techniques combined with microwaves, helping the
production and processing of anise on an industrial scale, increasing the
value of goods and serving export purposes.

Keywords: microwave, optimisation of the drying temperature, star anise,
star anise essential oil, time.
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1. Dét van dé

Cay hdi ¢6 tén khoa hoc 13 Illicium verum Hook, tén goi khac 1a
dai hoi, dai hoi hwong hodc bat giac hodi huong. Qua cia cdy hoi 1a
ngudn dugc lidu quy trén thé gidi, dugc sir dung trong cong nghiép
duoc pham va thyc pham [1].

O Viét Nam, noi dén “hdi” 1 n6i dén tinh Lang Son, voi dién
tich trong trén 33.000 ha, chiém khoang 71% tong dién tich trong
cdy hdi cua ca nude. Qua hdi thu hoach 2 vu/ndm, vu chinh tir thang
7 t6i thang 9 va vu sau 13 tir thang 11 t6i thang 2 nim sau. Qua hdi
tuoi chira ham lugng nudc tir 65 dén 85%, tinh dau tir 3 dén 3,5%,
tiy thudc vao gibng, diéu kién thd nhudng, mia vu v thoi diém thu
hoach. Qua hdi kho 1a dic san ciia tinh Lang Son. Trong qua hoi,
thanh phan quan trong nhét 13 tinh dau, c6 thanh phan chi yéu la
trans - anethole chiém 85 dén 90%, ngoai ra con ¢ hon 20 hoat chat
khac la cac terpen, terpineola, pinen, dipenten, limonen... [2]. Thuc
té tai dia phuong trong hdi, qua hoi dem phoi, sdy chiém khoang
30% tong san lwong qua hoi thu hoach, con phan 1on qua hdi tuoi
dugc ban cho tu nhan, bi thwong lai ép gia hodc ban sang Trung
Quoc anh huong dén doi séng clia nguoi trong hoi. Hién nay, san
xudt qua hdi kho & Lang Son theo phuong phdp thu cong, chu yeu
1a dem phoi, dan t6i cht lugng qua hoi khd c6 mau séc khong dong
déu, 13n nhiéu tap chit, ndm méc... anh huong dén viée bao quan,
lam giam gia tri ctia qua hoi. Mot s doanh nghiép da dau tur 16 siy
thii cong hodc thiét bi say sir dung nang luong mat troi..., tuy nhién
& quy md nho va chét luong qua hoi khong on dinh nén chua dap
{mg yéu ciu cho xuat khau.

Trén thé gioi, hé thong sdy bom nhiét (sdy lanh) két hop vi song
da dugc mg dung rat hidu qua cho nganh dugc va ché bién thuc
pham [3]. Hién nay, & Viét Nam c6 nhiéu cong trinh nghién ctru img
dung sdy bom nhiét két hop vi song cho nganh ché bién thyc phim
nhu: ¢4, ca rot, hanh 1... di thu duoc két qua tot, ngoai viée giam
duoc thoi gian sdy con ning cao niang suat, chét luong cho san pham
sdy [4]. Viéc tng dung thiét bi sdy bom nhiét, két hop vi song dé
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séy qué hdi ¢6 ¥ nghia thue té, do qua hoi chira nhiéu tinh déu nén
dé bay hoi ¢ nhiét do cao va qua hdi hay bi bién d01 mau sic trong
qua trinh sdy. Viéc nghién ctru xac dinh nhiét do sy t0i wu 14 can
thiét nham dam bao mau sic va giir dwgc luong tinh dau trong qua
hi ton that it nhét, diéu nay ¢6 ¥ nghia quan trong cho san xuat qua
hoi kho xuét khau [5].

Muc dich ctia nghién ctru nay 1 t6i wu nhiét d6 siy qua hdi bing
k¥ thuat sdy nhiét do thip két hop vi song (thuc nghiém thyc hién
trén hé thong thiét bi siy bom nhiét két hop vi song) dat ham muc
tiéu: thoi gian sdy ngén nhit va ham lugng tinh dau cao nhat.

2. Vat liéu va phuong phap nghién ciu
2.1. Vit ligu

Sir dung qua hoi tuoi trong tai huyén Vin Quan, tinh Lang
Son, dugc thu hai vao thang 8/2021. Qua hoi tuoi sau thu hai duoc
déng tai PE, bao quan trong thung carton va van chuyén vé noi thi
nghiém, thoi gian tir khi thu hai dén khi dua vao thi nghiém khong
qua 48 gio.

Thiét bi sir dung cho thi nghiém 1a hé thong hé théng sdy bom
nhiét két hop vi song dang pilot, cong suit 50 kg/mé, khoang
diéu chinh nhiét do 30-55°C, bd vi song gém 6 dau cong suat
1.000 W/dau phat (hinh 1).
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Quahoi || U | Rua || Chin L Siy |- Pong
tuoi sach 201

Hinh 2. So’ d6 cong nghé ché bién qua hoi.
Do 4m X (%) ciia qua hdi dugc tinh theo cong thire sau:
-
p
trong do: m, la kh01 lugng nudc cat duoc sau lan cat 1 (g); m, la
khéi luong nuorc cat dwgc sau 1an cat 2 (g); p 1a khéi luong mau (g)

X = 2 x 100

2.4. Phwong phdp xdc dinh ham legng tinh dau trong qud hoi

Xac dinh ham lugng tinh dau trong qua hoi bang phuong phap
chung cét 16i cudn theo hoi nuoc tryc tiép (Duoc dién Viét Nam II1,
phu luc 9, trang PL-141) [7

Ham luong tinh dau héi Y (ml/100 g) duge tinh theo cong thirc
sau.
m

m( -X)

trong do: m | 1 luong tinh dau hoi thu duoc (ml); m 1a khéi lugng
qua hoi (g); x 14 d6 4m qua hoi (%).

x 100

2.5. Phwong phdp todn hoc

BUONG SAY

Hinh 1. Hé thdng say bom nhiét két hop str dung vi séng.

2.2. Bé tri thi nghiém

Cong nghé ché bién qua hoi kho duoc trinh bay theo so d6 hinh
2.Qua hoi tuoi dem U thoi gian 72 gio, sau d6 dugc rua sach va chan
0 nhiét d6 70°C véi thoi gian 3 phit, dé rao nude va dua vao buéng
sdy dit trén cac gian co gan truc quay dé vi song phat huy tac dung
va nhiét do sy duoc phan bd déu trén qua hdi. Mdi thi nghiém duoc
tién hanh voi 20 kg hdi tuoi, nhiét do siy khao sat & cac mue: 30, 35,
40, 45, 50 va 55°C; sy cho dén khi do 4m qua hdi <10%. Xac dinh
thoi gian sdy va ham luong tinh diu trong qué hoi.

2.3. Phwong phdp xdc dinh dp dm ciia qua hoi

Xac dinh d6 4m ctia qua hdi theo phuong phap ding dung méi
(Duoc dién Viét Nam IV, phu luc 12, 13, trang PL-240) [6].
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Phuong phap phan tich hoi quy xay dyng
mo hinh thyc nghiém xac dinh anh hudng
nhiét do séy o cac muc: 30, 35, 40, 45, 50,
55°C (dén khi d6 am qua hoi <10%) t6i thoi
gian say va ham luong tinh dau.

Yéu t0 anh hudng: A (nhan t6 bién ky hiéu
A) nhiét 4o say.
Ham muc tiéu: Y : thoi gian sdy (phut) dat

min va Y,: ham hrorng tinh dau (ml/100 g) dat
max.

T6i wu hoa nhiét df sy tr md hinh thyc
nghiém da dugc ma hoa st dung phan mém
Design-Expert 7.1 [8, 9] .

3. Két qua va ban luan
3.1. Xay dung mé hinh thuc nghié¢m

Két qua thuc nghiém qué trinh sy qua hdi theo mé hinh thuc
nghiém voi mot s0 yéu to duge thé hién ¢ bang 1.

Bang 1. Nhan té va cac mirc do bé tri theo mé hinh thwe nghiém.

A: nhiét d9 sdy Y,: thoi gian sy Yz: ham lwgng tinh

Miu

(C) (phiit) dau (ml/100 g)
1 30 816 11,9
2 35 751 11,2
3 40 659 108
4 45 558 103
5 50 525 99
6 55 500 9,0
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3.2. Xdy dung phwong trinh hoi quy thuc nghiém thoi gian sd'y

Két qua phan tich hoi quy ciia phuong trinh thoi gian sy duge
trinh bay ¢ bang 2. Theo do, phuong trinh hdi quy tuyén tinh duoc
lya chon c6 gia tri £=89,61 (p-value=0,0007) cho biét mo hinh
tuyén tinh hoan toan phu hop vdi thuc nghiém. Thém vao do, gia
tri hé sO xéc dinh R? va | SS— lan luot bang 0,9573 va 0,9466
cho thdy phwong trinh hoi quy tuyén tinh don bién hoan toan tuong

mo hinh tuyén tinh hoan toan phu hop véi thuc nghiém. Thém vao
d6, gia tri hé s xac dinh R? va | S— lan luot bang 0,9836 va
0,9794 cho thay phuong trinh hoi quy tuyén tinh don bién hoan
toan twong thich, cho phép biéu dién 98% su phu thudc cta ham
luong tinh diu vao nhiét do séy.

Bang 4. Phan tich héi quy clia phwong trinh ham Iwgng tinh dau.

A & Tong binh R . p-value
0,
LlEcAh, dcAhoAphep biéu dién 95% s phu thugc cia thoi gian sdy vao  Ngudn gbe Tro et o . (prob>f)
16t do sdy. Phuong trnh 5,1 I 5,1 2392 0,0001
Bang 2. Phan tich hoi quy ciia phwong trinh théi gian say. A-nhigtdosiy 5,1 1 51 2392 0,0001
310 bi § Phin du 0,085 4 0,021
A x Tong binh Bictwdo Phwongsai f-value p-value 3
Nguon goc phuong (prob>f) Tong 5,19 5
Mo hinh 794983 I 794983 8961 0,007 R 0.9836
A-nhi¢tdosay 794983 1 79498,3 89,601 0,0007 R 09794
Phan du 3548,53 4 887,13 Y . . o
. Gia tri cac h¢ so0 hoi quy clia phuong trinh ham Iugng tinh dau
Tong 83046,83 5 | R c A 0 . N
00573 va khodng tin cdy 95% duogc trinh bay ¢ bang 5.
R 957 o .
; Bang 5. Hé so hoi quy cta phwong trinh ham lwong tinh dau.
R“h\éuchinh 0’9466
Gia tri cdc hé s6 hoi quy ciia phuong trinh thoi gian sdy va o . .,  Khoingtinciy95%
khoane tin civ 95% d trinh bav & bane 3 Thong so Giatri  df Sai s0 chuan VIF
oang tin cdy 95% duogc trinh bay ¢ bang 3. Cinduti  Cin trém
Bang 3. Hé s6 hdi quy clia phwong trinh thoi gian séy. .
g ) auy P g g y He s0 chan 10,52 1 0,06 10,35 10,68
Théng s Giatri  df  Saisd chudn Khodng tin ey 95% VIF A-nhigtdg sy -135 1 0,087 -1,59 -1 1
Can dwéi  Cin trén Ta o
Hé s6 chan 634,83 1 12,16 601,07 668,59 aco:
A-nhigtdosdy -1685 1 178 20792 119,08 1 Phuong trinh hoi quy bién mé hoa: Y =10,52-1,35xA.

Ta co:
Phuong trinh hdi quy bién ma hoa: Y =634,83-168,5xA.

Phuong trinh hoi quy bién thyc: Y =1207,73333-13,48xNhiét
do say.

MGi quan hé tuyén tinh giita thoi gian sdy va nhiét do sdy duoc
biéu dién ¢ hinh 3.

870

7525

635

517,5 ]

Théi gian siy (phiit)

400

T T
36,25 42,50

Nhiét d9 sy (°c)

T
30,00

Hinh 3. Anh hwéng cua nhiét do sy dén thoi gian sy.

3.3. Xdy dung phwong trinh hoi quy thwe nghiém ham lugng
tinh dau
_ Két qua phan tich hoi quy cta phuong trinh ham lugng tinh
dau dugc trinh bay ¢ bang 4. Theo d6, phuong trinh hoi quy tuyén
tinh dugc lya chon c6 gid tri £=239,2 (p-value=0,0001) cho biét
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~ Phuong trinh hoi quy bién thuc: Y,=15,10667-0,108xNhiét do
say.

) Méi quan hé tuyén tinh gitta ham luong tinh ddu va nhiét do
say duoc thé hién ¢ hinh 4.

122

11,35

10,5 |

9,65 ]

Thoi gian siy (phiit)

8,8 —

T T T T
30,00 36,25 42,50 48,75

Nhiét d9 sy (°c)
Hinh 4. Anh hwéng ciia nhiét do say dén ham lwong tinh dau.

3.4. Toi wu héa nhiét dj sdy qud hoi bing ky thudt siy nhigt
do thap ket hop vi song

Qua trinh say qué hoi bing ky thuat say nhiét do thap két hop
vi song dugc tién hanh sao cho thoi glan sy nho nhat va ham
lugng tinh dau trong qua 16n nhat. Tién hanh giai bai toan toi uu
bﬁng cach chap muc ti€u theo thudt toan “Ham mong doi” dugc
dua ra boi G. Derringer va cs (1980) [9]. Két qua t0i wu hoa st
dung phan mém Design-Expert 7.1 dugc trinh bay & hinh 5 va 6.
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Mitc 4§ dip éng ham mong dgi

Nhiét ¢
Thii gian
Him lrong tinh déu

Hé 0 ky vong

0,000 0250 0,500 0,750
Hinh 5. Mirc do dap (rng sw mong doi cla nhiét do sdy va cac ham muc
tiéu.

Hinh 5 cho théy, khi yéu t6 nhiét do sy dép (mg 100% thi kha
nang (jat duoc ham muc tiéu: thoi giap say dat 83,76%, ham lugng
tinh dau dat 84,76% so v6i mong mudn. Ham mong dg¢i chung dat
dugc 84% la kha cao, nhu vay da dat dugc muc tiéu dit ra.

30,00
Nhiét d6 siy = 48,70°C

e

500
Thai gian siy = 551,3 phiit
10
9

Ham hrgng tinh diu=9,85 ml/100g

Hinh 6. Két qua tbi wu hoéa clia phwong trinh.

Hinh 6 cho thy, qué trinh sy qua hoi dwgc tién hanh & nhiét
0 48,7°C, thoi gian sdy 551,3 phit, ham luong tinh dau dat dugc
12 9,85 ml/100 g voi mirec d6 dap ung sy mong doi 1a 84%.

3.5. Thuc nghiém kiém tra lai két qud t6i wu héa

Thyc nghiém duoc lap lai 3 1an voi thong sd t6i wu, diéu chinh
thong sb nhiét do phi hop véi thyc té. Cac gié tri thu dugc thé hién
o bang 6.

Bang 6. Két qua thwe nghiém sdy qua héi & diéu kién téi wu.

:g l:lhéllr:l: Nhiét d (C) ;l;)l;lbl;it)gian sy :-llri:l/n;‘l)l;qgr;g tinh diu
1 48,5+0,5 547 9,90
2 48,5+0,5 545 9,90
3 48,5+0,5 543 9,90
Gia tri thye nghi¢ém trung binh 545 9,90
Gi tri dur bdo theo bai todn tbi wu 551 9,85

Két qua bang 6 cho thay, gi4 tri thuc nghiém trung binh la: thoi
gian sdy 545 phut va ham lugng tinh dau 9,9 m1/100 g. Gié tri du
béo theo bai toan ti wu: thoi gian sdy 551 phut va ham luong tinh
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dau 9,85 ml/100 g: Nhur véy, gi4 tri thuc nghiém va gi4 tri dy bao
gan tuong duong nhau, c6 nghia la phwong trinh thyc nghiém phu
hop vai thue té.
4. Két luan

Nghién ctru ndy da t6i wu hoa nhiét do sdy qua hdi bang k§
thuat sdy nhiét do thap két hop vi song, két qua thuc nghiém phu
hop véi bai toan tbi tu cho thiy phuong trinh thye nghiém phi hop
v6i thuc té, qua d6 da xéc dinh nhiét d¢ t6i wu cho siy qua hoi la
48,5+0,5°C dé dat thoi gian sdy 545 phut va ham luong tinh dau
9,9 ml/100 g.

Két qua nghién ciru ndy cung cap co s khoa hoc vé ham luong
tinh du ciia qua hoi Lang Son, cac thong sd k¥ thuat cho viée séy
qua hodi bang ky thuat sdy & nhiét do thip két hop vi séng, gitp
doanh nghiép co thém dir liéu trong viéc khai théc, san xudt qua
hdi kho tir qua hoi tuoi ¢ tinh Lang Son.

Nghién ctru duoc thuc hién thong qua Dé tai cdp B “Nghién
ctru hoan thién cong nghé ché bién mot sé san pham tir qua hdi
Lang Son”. Nhom tac gia xin tran trong cam on.
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