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TOM TAT

Sau riéng la mot trong nhitng loai trai cdy cao cap clia Viét Nam, co thé sinh cling cac loai trai cay khac nhu:
vai thiéu, nhan xudng, mang cut, xoai cat Hoa Loc. Sau riéng com vang hat 1ép Ri-6 duge nguoi tiéu ding trong va
ngoai nudce ua thich. Nguoi tiéu ding thich dn siu riéng vi su hap dan cua 16p com mém mau vang tuoi, hwong thom
ngot ngao, quyén vi ngot béo dic trung. Tuy nhién, chit lwong ctiia com siu riéng chi duge dam bao trong 24 gio, sau
thoi gian nay du bao quan lanh thi chét lwong cam quan bi giam dang ké vé huong vi va céu tric. Trong khi do, san
pham com sdu riéng sy rt tién loi khi st dung noi cong s&, lam qua ting cho khach du lich mang vé nha.

Trong thuc té, nguoi ta da st dung cac phuwong phép: sdy doi luu, sdy tiép xuc, sdy birc xa, sdy chan khong
nhung san phdm sdy déu bi bién mau, bién mui, co rut, dan dén gi4 tri cam quan thap. Phuong phép siy thiang hoa da
thanh cong véi nhiéu loai rau, qua, thit, c4, thily san. Viéc nghién ctru ing dung cong nghé sy thiang hoa com sau
riéng nhdm gitp san pham sdy dat dwoc cac tiéu chi sau: gitt nguyén chat dinh dudng, gitt dwoc mau vang tuoi tu
nhién, gitt duge huong dic trung, san pham it bi co rut, tao ciu truc xdp dé dé sir dung, thoi gian bao quan dai va
quan trong nhét 1a co thé dap ung yéu cau ciia nguoi tiéu dung-khoé tinh nhat.

Tir khoa: Sau riéng com vang hat 1ép Ri-6, cong nghé sy thing hoa, chat luong.
ABSTRACT

Durian, especially Ri-6 type, is one of the high-grade fruits of Viet Nam. Its quality can be compared with those
of lychee, dimocarpus longan (longan), purple mangosteen (mangosteen), and Hoa L.oc mangoes. Various customers
prefer to eat Ri-6 durian because it poses some specialized characteristics: best flavor, sweet-fatty taste. However,
the cultivated Ri-6 durian quality and natural yellow color are often degraded after 24 hours since taken off its peel
even stored in refrigerator. Additionally, it is very inconvenient and cost price of transportation. Therefore, the
durian should be dried after cultivating to overcome some mentioned disadvantages.

Recently, durian is dried by using the following drying techniques: turbulent, contact, radiation, or vacuum.
However, all of these techniques make the dried products change their quality, physical structure as well as
appearance. Hence, this work studied on application of freeze drying technology for the durian to deal with these
1ssues.

Keywords: Ri-6 durian, freeze drying technology, quality
1. PAT VAN DE

Trai cay 6 nudc ta co trir luong 1on va co nhiéu tiém ning phat trién, ddi voi trai sau riéng
hién nay dang duoc cai tao giong va nhap giong tir Thai Lan, dugc toi uu hoa k¥ thuat canh tac
dé tang nang suat va chat luong. Dién tich trong cy sau riéng ciing duoc ting nhanh & dong bang
Song Cuu Long va mién Dong Nam Bo. Do do, viéc nghién ciru ché bién da dang san pham tu
nguyén liéu trai sau riéng la van de cap bach dé gop phan dam bao gia dau ra on dinh cua trai sau
riéng.
2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Doi twogng nghién ciru

Sau riéng com vang hat 1ép loai Ri-6 duoc nguoi tiéu dung trong va ngoai nudc ua thich,
nhung moi nam chi ¢c6 mot vu chinh vao thang 5 am lich va mét vu nghich mua vao thang 9 am
lich, vao mua vu thi san luong 16n trong thoi gian ngan c6 nguy co giam gia manh trong thoi
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diém nay do can can cung cau tuong duong hoic cung nhiéu hon cau. Do d96, tién hanh nghién
ctru quy trinh san xudt san pham com sau riéng sy thing hoa dé thay doi khau vi cho nguoi tiéu
dung, san pham dén tay nguoi tiéu dung quanh nim, dong thoi ning cao gia thanh nguyén liéu
trai sau riéng cho nguoi trong.

2.2. Phwong phap nghién ciru

bé san pham say phai dat duoc cac tiéu chi sau: gittr dugc mau vang tuoi tu nhién, gitr duoc
huong dac trung, cau truc san pham say it bi co rit, tao cau trac xop dé dé si dung, bdo quan
trong thoi gian dai, cac budc nghién ctru bao gom:

* Lua chon nguyén liéu
» Lura chon thiét bi séy dé nghién ciru
= Thiét 1ap quy trinh cong nghé sy tir nguyén liéu dén bao quan san pham

= Khdo sat cac thong s6 k§ thuat anh huong dén chat luong san pham, lua chon ché do sy
phu hop

* Lura chon ché d6 bao quan san phém
3. GIOI THIEU NGUYEN LIEU

Sau riéng Ri-6 c6 com day, vang, thom, mui thom dic trung, ngot vira phai va co vi béo, ti 16
hat 1ép dat 40%f/trai, binh quan mdi trai nang tur 3-5 kg duoc trong & huyén Cho Lach tinh Bén
Tre

Hinh 1: Nguyén liéu sau riéng Ri-6

4. GIOI THIEU QUA TRINH VA THIET BI SAY THANG HOA
4.1. Co s6 1y thuyét siy thiing hoa
4.1.1.Bién di pha ciia nuéc

Su bién ddi trang thai hoi nudc co hai truong hop: 1ong — hoi va ran — hoi co6 thé trinh bay
theo gian do:

Hinh 2: Gian do trang thdi ciia nuéce
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Su bién doi trang thai hoi nudc trong gian do ap suat hoi bio hoa P va nhiét d6 T. Giao diém
cua cac duong cong bién duoc goi 1a diém ba. Voi cac gia tri cua thong s6 diém ba, co kha ning
ton tai ca ba pha (nudc da — nudc 1ong — hoi nudc). Trang thai do trong nhiét dong luc hoc duoc
goi 14 trang thai co ban biéu dién trén gian d6 P — T bang diém ba thé.

Dudi diém ba thé khong thé c6 pha long bén viing va nudc sé ¢ trang thai ran (nudc da) hodc
& trang thai hoi. No6i cach khac, voi ap suét thap, tro khang ciia méi trudng xung quanh nho dén
murc dé mang tinh thé nudc da dé dang bi phan ri va lap tic n6 chuyén thanh trang thai hoi.

Trén duong cong nudc da — hoi, hé thuc giita ap suat va nhiét do phai twong ung véi trang
thai can bang gitta pha ran va pha hoi. Qu4 trinh thing hoa duogc trinh bay nhu su dich chuyén
qua duong cong do tir trai sang phai. Di véi nudc, thong sd diém ba la ap suat P= 4,58mmHg va
nhiét do T = 0,0098°C. Nhiét dd do tuong (rng vdi nhiét d6 néng chay cliia nuée & ap suat khi
quyén binh thuong. Vi vay, khi dot nong dan dan nudc da trong khong khi, thi no sé chuyén qua
trang thai long va sau do bat dau bay hoi.

4.1.2.Khai niém qua trinh siy thiing hoa

La qua trinh 1am khé vat liéu ¢ nhiét do6 thap (T < 0°C), ap suat thap (P < 4mmHg), vat liéu
trudc khi sy duoc tién hanh cap dong sao cho tdm vat liéu say co nhiét do (T < 0°C) dé nudc bén
trong vat liéu say hoan toan & trang thai ran (nudc da), khi cap nhiét bang phuong phap tiép xuc
hodc buc xa thi nudc bén trong vat li€u thang hoa tu trang thai ran sang trang thai hoi déng thot
trén toan bo thé tich vat liéu siy nén san pham sy co cau trac x0p, it bi co rat bién dang, nhiét do
cubi qua trinh say thap nén san pham say it bi bién tinh giit duoc chat lugng dinh dudng va gia tri
cam quan.

4.2. Thiét bi siy thing hoa
4.2.1.So do hé thong thiet bi say thing hoa
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Hinh 3: So do hé thong thiét bi sdy thing hoa
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1. Budng cap dong 2. Budng say 3. Noi dun nudc nong

4. Bom nudc nong 5. Bom chan khong vong dau 6. Bom Roots

7. Thibt bi trao déi nhiét éng chum 8. Thap giai nhiét 9. May nen lanh 2 cap

10. Binh tach léng 11. Bom nudc giai nhiét 12. Tu dién diéu khién

13. Ap ké do ap suét chan khong
4.2.2. Thuyét minh so d6 hé thong thiét bi sdy thiing hoa

Vit liéu sdy duoc xép trong khay va dua vao cap dong trong budng cap dong (1). Sau khi cap
dong khay sdy duoc dua vao budng sdy (2) cac khay sy tiép xuc voi cac hop vo a0 nudc nong
bén trong budng sdy, ta tién hanh dong kin ctra budng sdy va cira budng cap dong. Tién hanh hut
chan khong hé thong thiét bi siy bang bom chan khong vong dau (5) va bom Roots (6) dé ap suat
bén trong thiét bi siy dat P = ImmHg. Nb6i dun nudc nong (3) c6 vai tro dun nudc nong dat nhiét
d6 80+100°C va bom nudc néng (4) co vai tro bom tuan hoan nuéc nong qua cac hdp vo 4o cap
nhiét cho cac khay chua vat liéu séy. May lanh hai cép nén st dung tac nhan lanh la R22 ¢ vai
tro cap dong vat liéu sdy va bay hoi am ra khoi budng say dé tranh hoi 4m di vao bom chan
khong lam bién tinh dau nhon bén trong bom chan khong. Dé giai nhiét cho dan nong cia may
lanh loai thiét bi truyén nhiét dng chum (7), sit dung tac nhan giai nhiét 1a nuéc sach duoc bom
(11) bom tuan hoan qua thap giai nhiét (8), hé thong lanh con c6 may nén lanh 2 cap (9) va binh
tach 16ng (10). Hé thong thiét bi duoc diéu khién boi ti dién diéu khién (12). Sau khi say voi thoi
gian sy thuc nghiém thi san pham dugc dem ra ngoai dong goi bao quan.

Hinh 4: Thiét bi siy thing hoa

5. THIET LAP QUY TRINH SAY THANG HOA
5.1. Thiét 1ap quy trinh sy thiing hoa tong quat cho nhiéu loai sin phim
5.2. Thiét 1ap quy trinh siy thing hoa com siu riéng
5.2.1. Quy trinh siy thing hoa com siu riéng

Theo hinh 6: So d6 quy trinh céng nghé sdy thiang hoa com sau riéng
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Hinh 5: So d6 quy trinh cong nghé sdy thing  Hinh 6: So do quy trinh cong nghé sdy thing

hoa tong quat hoa com sdu riéng

5.2.2. Thuyét minh quy trinh sin xuit com Sau riéng siy thiing hoa

Bing 1: Thuyét minh cdc cong doan

Cong doan

Thuyét minh céng doan

1.Chuan bi
nguyén liéu

+ Sau riéng Ri-6 c6 ngudn gdc tir huyén Cho Lach tinh Bén Tre, duoc bao quan
trong kho lanh nhiét d6 khoang 20°C
Khi phat hién co6 gi bat thuong phai loai bo ngay

2. Rira
nguyén liéu

+ Sau riéng trai duoc ria bang nudc sach
* Muc dich lam sach va loai bo di vat
* Chu y thay nudc lién tuc

3. bé rao * Dat qua trén khay ludi polymer hoac thép khong gi
nwéc - Dat khay trén gia d6 hoac xe goong
4. Boc vo * Co thé su dung cac dung cu truyén thong de tach vo

» Co thé tach vo bang thiét bi chuyén dung

* Yéu cau: dung cu béc vo duge ché tao bang thep khong gi SUS 304, khong
lam bién dang hoic bong troc bé mit ctia com sau riéng

* Cong nhan lam viéc khau nay phai lam viéc trong phong lanh 200C, phong
phai dugc vo trung, trang phuc theo quy dinh an toan vé sinh thuc pham

5. Tach com/

+ Chu y kiém tra com tach ra theo quy cach kich thudc trung binh: (chiéu dai) x
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dinh hinh

(chiéu rong) x (bé day), chiéu dai = 30+50mm, chiéu rong = 25+40mm, bé day
=10+ 25mm

« Tranh com Sau riéng bi bién dang, phén com siu riéng bi vun duoc dinh hinh
bang khuon thép khong gi

» Kiém tra kich thudc nguyén liéu com sau riéng sau khi cit dé kip thoi loai bo
kich thudc khong phu hop

* Cong nhan lam viéc khau nay phai lam viéc trong phong lanh 20°C, phong
phai duoc vo trung, trang phuc theo quy dinh an toan vé sinh thuc pham

6. Dan déu

+ Xép vat lidu say vao khay bang cach trai déu mot 16p vat liéu trén mat khay,
bé day com sau riéng sau khi dinh hinh la bé day 16p vat liéu say trén khay

+ Cong nhan lam viéc khau nay phai lam viéc trong phong lanh 20°C, phong
phai duoc vo trung, trang phuc theo quy dinh an toan vé sinh thuc pham

7. Cap dong

+ Xép cac khay nguyén liéu sdy vao buong cap dong
- Nhiét d6 cap dong cai dat —40°C
+ Yéu ciu cuia qua trinh cap dong 1a nhiét do tim nguyén liéu dat —18°C

8. Say thing
hoa

+ San pham cap dong phai dong tuyét trudc khi siy, khoi dong chan khéng 5
phut trudc khi say

+ Cap nhiét nhiét tiép xuc, nhiét do tac nhan t6i da ttn = 80°C

+ Say dén kho, téng thoi gian say 8 + 12gi0, nhiét dd cudi qua trinh siy khoang
20°C, 46 am san pham 4 + 5%

9. Ra hang/
Iwa chon

Sau khi keét thuc qua trinh say, thong ap voi khi troi, thu san pham
+ Cho san pham vao thung nhya c6 nap ddy kin, chuyén qua kiém thanh pham
* Lua chon theo tiéu chi: mau séc, kich thudc, hinh dang
* Cong nhan lam viéc khau nay phai lam viéc trong phong lanh 180C, phong
phai dugc vo trung, trang phuc theo quy dinh an toan vé sinh thuc pham

10. Bao géi/
dong thung/
dan nhan

* Lua chon bao bi phtc hop OPP/AI/PE chéng tham khi, chéng thim am dung
cho cac loai san pham say

+ Phuong an 1: két hop dong goi hut chan khong

+ Phuong an 2: két hop dong goi bom khi Nitrogen

+ Kiém tra do kin va thong tin trén bao bi san pham

+ Kiém tra nhiét 6 va do 4m phong dong goi: nhiét d6 18°C, do 4m 50%

11. Bao quan
san pham

+ San pham sau khi bao géi phai duoc chuyén vao kho thanh pham
* Thuong xuyén kiém tra cac thong so bdo quan

6. KET QUA NGHIEN CUU
6.1. S6 liéu thuwe nghiém siy com siu riéng

Bing 2: 86 liéu thuc nghiém sdy thing hoa com sau riéng

TN SviL Ted Tea Ton | Tihay | Tsiy w Hinh dang Mau s:ilc san
(mm) | (gi6) | °C) | (°C) | (°C) | (gi0) | (%) san pham pham
o1 | s 15 | —40 | 80 | 64 | 80 |40s| Xopdeu Vang tuoi
cong vénh
02 | 10 | 15 | —40 | 80 | 64 | 90 |418| Xopdey, Vang tuoi
cong vénh nhe
03 15 20 | —40 | 80 | 64 | 10,0 | 4732 X6p déu Vang tuoi
04 | 20 20 | —40 | 80 | 64 | 11,0 | 4,54 | X6p khong déu |  Vang tuoi
05 25 20 | —40 | 80 | 64 | 12,5 | 4,76 | X6p khong déu | Vang tuoi
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Nhan xét két qua: S6 liéu cua thi nghiém s6 3 duoc luya chon lam ché do séiy com sau riéng
do thoi gian say ngan, bé day san pham vua phai, chat lugng cam quan tot.

P

Hinh 7: Sin phim com siu riéng sdy thing hoa

6.2. Lua chon céc thong so ki thuét cho qua trinh siy

» Khéi lugng com sau riéng dem sy thuc nghiém: m = 5kg

* D6 am cta com sau riéng dem say sau khi xir ly: w =78%

» Nhiét do cap dong: Teq=—40°C

+ Thoi gian cip dong: t.q = 2,0gi0

» Nhiét do tam vat liéu sdy: Tam=—18°C

+ Nhiét d6 nudc nong trong ndi dun: Typeng = 80°C

* Nhiét d6 trung binh bé mit khay say: Tknay = 64°C

- Bé day 16p vat liéu séy trén khay: dyp, = 15mm

* Nhiét d6 trung binh cia san phém trong bu6ng séiy: Tyittien = —10°C

+ Ap suét chan khong trung binh bén trong budng siy: Pe = 759mmHg

* Thoi gian séy trung binh: 144, = 10gio

» D6 am san pham sau khi say: w = 4,32%

» Bao bi st dung dé bao quan san pham la bao bi phirc hop OPP/AI/PE chong tham khi,
chbéng tham am két hop hut chan khong, thoi gian bao quan tdi thiéu 1 nam.

7. KET LUAN

Dé tai da thiét 1ap duoc quy trinh cong nghé say thiang hoa cho com siu riéng, lua chon duoc
ché do séy com sdu riéng dé dat chat luong tot nhat, dé ra duoc phuong an bao quan san pham.
San pham sy thir nghlem duoc danh gla cam quan cao, phu hop khau vi cho ngum tiéu dung
Quy trinh nay c6 thé dua vao san xudt véi quy md 16n, can nghién ctru thém tdi wu hoa chat
luong dé san pham c6 thé xuat khau dé dang.
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