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BO MON CONG NGHE THUC PHAM

NHIEM VU KHOA LUAN TOT NGHIEP

Ho va tén sinh vién: Nguyén Thi Quynh Tram

Nganh: Cong nghé Thuc pham

1. Tén khoa luan: Nghién ciru cong ngh¢ say hanh 14 bang phwong phap say lanh.

2. Nhiém vu caa khoa luan:

— Tong quan nguyén liéu hanh la. Tong quan hé thong sdy lanh, phuong phap quy hoach
thuce nghiém va téi vu hoa.

— T6i wu hoa qua trinh sdy lanh hanh 14 dé tim ché do sy t6i wu.

— Panh gia cam quan san pham hanh 14 kho

— Tinh toan gia thanh san pham.

3. Ngay giao nhiém vu khéa luan: 06/02/2017

4. Ngay hoan thanh khoa luan: 30/07/2017

5. Ho tén ngudi hwéng din 1: TS. Lé Buc Trung
Phan hwéng dan: toan bo khoa luan

6. Ho tén ngudi hwéng din 2:
Phan hwéng dan:

Noi dung va yéu cau khdéa luan tét nghiép da dwoc thong qua béi

Truwéng Bo mdn Cong nghé Thuc pham

Tp.HCM, ngay  thdng nam 20
Truéng Bo mén Nguwoi hwong dan chinh

(Ky va ghi 18 ho tén) (Ky va ghi 18 ho tén)



LOI CAM ON

Trong thoi gian hoc tap tai khoa Céng Nghé Hoa Hoc Va Thuc Phim, treong Dai hoc Su
Pham Ki Thuat TP H6 Chi Minh, em xin tran trong gui 101 cam on chan thanh nhat d&én quy
thay cd bo mon cong nghé thuc pham di tan tinh giang day va truyén dat nhirng kién thic quy

bau nhét.

DPong thoi em ciing xin goi 161 cam on sdu sic nhat dén thay Lé Puc Trung, ngudi di

hét strc nhiét tinh huéng dan, quan tAm va gitip d& dé em hoan thanh tt d6 &n tét nghiép nay.

Xin giri 101 cam on dén gia dinh va tat ca cac ban beé da giup dd va tao moi diéu kién tot

nhat dé dé toi c6 thé hoan thanh tét chuong trinh dai hoc va d6 an tét nghiép.
Trén trong cam on!
Tp. H6 Chi Minh, Thang 7/2017

NGUYEN THI QUYNH TRAM



LOI CAM DOAN

T6i xin cam doan toan bo noi dung dugc trinh bay trong khoa luan tdt nghiép la do
chinh tdi thuc hién. Téi xin cam doan cac ndi dung duoc tham khao trong khoa luan tét nghiép

da duoc trich dan chinh xac va day du theo qui dinh.

Ngay 26 thang 7 nam 2017
Ky tén
NGUYEN THI QUYNH TRAM
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TOM TAT KHOA LUAN

< Tinh cap thiét caa dé tai

Véi diéu kién sinh thai thuan lgi, khi hau nhiét d6i gié mua, nude ta da dang céc loai
rau, qua trai ciy khéac nhau. Trong céc loai rau gia vi thi hanh 14 la mot trong nhitng loai rau dé
trong va cho ning suét cao, thich hop véi moi khi hau caa Viét Nam. Hanh 14 tuy duoc trong
nhiéu nhung thoi gian bao quan ngan, d& bi hu hong nhung chua c6 nhidu cong nghé bao quan
t6t hanh 1a dé sir dung thudng xuyén trong gia dinh, bo sung vao c4c san pham an lién nhu mi

an lién, chao an lién, pho an lién. ..

Ngay nay vai thoi dai cong nghiép hoa, con nguoi ngay cang c6 xu hudng lya chon
nhitng thuc pham ¢4 tinh tién loi trong qua trinh sir dung ciing nhu cung cap diy du cac dudng

chat cho co thé va phai cd tinh chat tu nhién.

Trong cac mat hang ndng san xuat khau thi rau qua 1a mot trong nhitng thé manh caa
Viét Nam. Nhat Ban 1a quéc gia ¢6 nhu cau nhap khau nhiéu rau qua tir Viét Nam, trong do co
san pham la hanh 1a siy khd. Hién nay, cong nghé ché bién hang néng san kho con thé so,
mang lai hiéu qua khong cao. Phuong phéap 1am kho chu yéu 1a sdy bang khong khi néng, phoi
nang hoic cac phuong phép say khac nhung khong c6 hiéu qua. Sir dung cac phuong phéap nay
thoi gian sdy thuong kéo dai, lam giam gi4 tri caa san pham, chét lugng dat dugc khong dong
déu va dic biét 1a khong dam bao duoc vé sinh an toan thuc pham, vi thé khong dép tmg duoc

y&u cau cua céc thi truong nhap khau Ién nhu My, EU, Nhat Ban, Trung Qudc...

Hién nay c6 rat nhiéu phuong phap sdy véi wu nhugce diém khac nhau. Khi yéu cau
chat lwong san pham ngay cang cao, mang lai hiéu qua kinh té, ching ta can tim ra phuong
phép sdy két hop nham khic phuc dugc nhuge diém cua cac phuong phap do, tir 6 giam thoi
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gian sdy, nang cao chat luong san pham. Trong s6 d6 thi cong nghé siy lanh véi bom nhiét 1a

mét trong nhitng hé thdng sdy hién dai c¢6 nhiéu wu diém. Cong nghé ché bién siy lanh la

phuong phép tach nudc 1am khd san pham & nhiét do thap gidp gitt duoc chat luong tét cho

san pham, giir duoc mui va mau dic trung cua hanh 14.

+¢ Noi dung nghién ctru

Xay dung quy trinh cdng nghé san xuit hanh 14 kho.

Khao sét tim ra cac yéu té anh hudng dén ning suit, chat lwong san pham trong qua trinh
say hanh 14 bang phuong phap say lanh.

Nghién ctu thuc nghiém tim ra ché d6 sy téi vu cho san pham.

Phan tich danh gid mot s6 chi tiéu chat lugng san pham va so sanh voi hanh say bang
phuong phap sdy bang khong khi nong truyén thong.

Tinh chi phi va gia thanh cho 1kg san pham khi &p dung cong nghé sy lanh.

% Muc tiéu va pham vi nghién cau

Nghién ciru cac yéu té anh hudng dén qua trinh say lanh hanh 14, tir d6 tinh toan va dua ra

ché d¢ sdy ti uu cho hanh 14 nham bao quan tét hanh Ia.

< Y nghia khoa hoc ciia dé tai

Nghién ciru anh huong cua céc yéu té dén qué trinh siy hanh 14 bang phuong phap sy

lanh mang lai nhitng y nghia khoa hoc sau day:

Pong gop co so ly luan khoa hoc vé cac yéu té anh hudng dén quy trinh cong nghé say
lanh hanh 14 néi riéng va cac san pham rau quéa ndi chung.

Co s6 cho cac phuong phap quy hoach thuc nghiém va téi wu hoa thuc nghiém trong cong
nghé ché bién cac san pham thyc pham.

Lam nén tang cho céc nghién ctu xay dung quy trinh cdng nghé sy lanh cac loai nguyén
liéu twong ty.

< Y nghia thuc tién cia deé tai

Nghién ctru phuong phap xac dinh ché do siy tdi uu trén méy sy lanh trén d6i twong la
c¢6 ¥ nghia gop phan:

Tim phuong phap méi, d6i méi cong nghé theo huéng céng nghiép hda, hién dai hoa.

Xi



- Giam thoi gian sdy, tiét kiém ning luong, nang cao chét luong san pham.
- Nang cao gia tri st dung, gid tri kinh té cho san pham ndng san khé.

- Nang cao hiéu qua kinh té cho nganh néng nghiép Viét Nam.

CHUONG 1: TONG QUAN
1.1 Téng quan vé nguyén liéu hanh

1.1.1 Giéi thiéu chung vé hanh
Hanh, d6i khi duoc goi 14 hanh ta (dé phan biét véi hanh tay tac Allium cepa) c6 danh

phép khoa hoc Ia Allium fistulosum thudc ho hanh (Alliaceae).

Hanh 14 duoc biét dén trong linh vuc tréng trot va cd nguén goc ¢ mién tay bac Trung
Qudc. Nghién ciru DNA cho thay rang né da duoc bat ngudn tir cac gidng hanh hoang d4, tim
thiy & Siberia va Mong C6, hanh duoc xem nhu mot loai rau dé sir dung trong nudc hoac xuat
khau sang Trung Quédc. Hanh duoc trong it nhat 200 tredc Cong nguyén & Trung Qubc va tiép
tuc lay lan téi Pong Nam A va Chau Au. O Trung Quéc, Allium fistulosum 14 loai hanh 14
dugc st dung nhiéu nhat trong vin hoa am thuc chau Au, & Nhat Ban nd quan trong tht hai
sau hanh cu (Allium cepa L.). Hanh dugc trong trén toan thé gioi, nhung khu vuc chinh 1a phia
d6ng Chau A tir Siberia dén Indonesia, & nhitng noi khac, n6 1a chii yéu 1a mét loai cdy trong
trong vuon nha. Tai chau Phi, nd 1a cay dugc sir dung nhiéu va pho bién duoc trong ¢ Sierra
Leone, Ghana. (Fritsch, R.M.; N. Friesen, 2002)

Hanh 14 chu yéu duogc st dung ¢ dang twoi séng sau khi thu hoach va duoc sir dung
nhu mét loai gia vi cho thuc pham. Tuy nhién sau khi nganh céng nghé bao quan sau thu
hoach dugc phéat trién, trong d6 viéc bao quan cac san pham sau thu hoach bang cong nghé
tach hoi am (hay duoc goi 1a phuong phap say) thi hanh 14 qua qué trinh sdy duoc st dung bd
sung cho thuc pham ché bién san chang han nhu mi an lién. Phan hoa con nho déi khi duoc

chién va an nhu snack.
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Trung Quéc, Nhat Ban, Han Quédc, Pai Loan va Indonesia 1a cic nudc c6 san luong
hanh 16n. Nam 1984, san lwong hanh tai Nhat Ban dat 563.000 tan tir 24.000 ha, tai Han Quéc
432.000 tan tir 19.000 ha. (G.J.H Grubben, 2004)

1.1.2 Phan loai khoa hec

Bang 1-1: Phéan loai khoa hgc cia hanh 14

B¢ (ordo) Asparagales

Ho (familia) Alliaceae

Chi (genus) Allium

Loai (species) Allium fistulosum

Theo Hé théng APG II (nim 2003) Ho hanh (Alliaceae) duoc xép viao BO Ming
tay (Asparagales). Trong Ho hanh c6 khoang 19-20 chi vai khoang 800 loai.

Chi hanh tay (Allium) 1a mot chi phuc tap véi khoang 600-750 loai (bién dong tir 260
dén 979 loai tiry theo hé thdng phan loai).

Vao nam 2006, mot hé théng phat sinh loai ciia chi Allium dugc cong bd dua trén hat
nhan ribosome gen cua n6 . Cac tac gia cua nghién ctru nay chia Chi Allium thanh 15 phén loai
(subgenera) va 72 phan (sectio) 1a nhimg don vi phan loai duéi chi (genus) vatrén loai
(species). (Fritsch, R.M.; N. Friesen, 2002)

1.1.3 Pic diém sinh truong
Cay than thao, sbng 1au nam, phat trién bang can hanh. (Brewster, James L.1994)
-Than: Than hanh nho, cao 30-50 cm, tép tring hay nau do, khéng phu lam, to 7 - 15
mm.
-Ré: Ré hinh bong den, it phu, kéo dai, hoi bat dbi xtng, phia dudi c6 chum ré mau

trang, moc khoe trén dat toi, xop.
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-L4: L4 xanh mdc, bong 3 canh ¢ dudi, hinh try & trén c6 thé 1én dén 50 - 80 cm va 2,5
cm duong kinh, be dai bang % phién.

-Hoa: Truc mang cum hoa cao béng 14. Cum hoa hinh dau tron, gém nhiéu hoa c6
cudng ngin; bao hoa c6 cac manh hinh trai xoan nhon mau tring c6 soc xanh.

Hoa ludng tinh, hinh chudng, canh hoa 6 xép thanh 2 luan sinh, phién hoa cao 5 mm,
roi, tréng ¢6 soc xanh, c6 mui, 6 tiéu nhuy, nodn sao xanh dot, bau noan thuong, 3 buéng, Vol
nhuy manh. Cay ra hoa vao mua xuan, mua hé.

-Qua: Qua nang, vién nang hinh cdu khoang 5 mm duong kinh, khai theo chiéu doc,
chira it hat.

-Hat: Hat 3 -4 mm X 2 - 2,5 mm mau den.

Allium fistulosum thich nghi véi mot pham vi khi hau khé rong. N6 c6 kha nang chiu
dugc thoi tiét lanh va tham chi c6 thé vuot qua dugc mua dong & Siberia. N6 ciing chiu cac
diéu kién nong am & nhitng khu vuc gan Brazzaville va Kinshasa & Trung Phi. O Java
(Indonesia) phat trién tt trén do cao 200 m, nhung phd bién hon 13 trén 500 m. Hau hét cac
giong dia phuong thich nghi véi sy thay doi vé lwong mua va n6 c6 thé chiu duoc lugng mua

I6n hon so véi cac chi Allium khéc. (Fritsch, R.M.; N. Friesen,2002)

Trong vung nhiét d6i, hanh c6 thé duoc thu hoach quanh nim, trong khu vuc
Brazzaville - Kinshasa né chu yéu dugc thu hoach trong mua mua. Cay dwoc thu hoach
khoang 2,5 thang sau khi trong bang chéi. Mot phan duoc sir dung nhu nguyén liéu trong cho
cac vu tiép theo dugc dé & ngoai dong cho dén khi can dung. Sau khi thu hoach, 14 va than gia
dugc 1am sach, say khé, 14 bi hu hong duogc loai bo, cac nha may b6 lai va dong goi trong hop,

gio rdi van chuyén ra thi truong tiéu thy.

1.1.4 Thanh phan héa hoc cia hanh
Hanh chra nhiéu chat chdng oxy hoa flavonoid, chat xo, khoang va mot sé vitamin
duoc chang minh 1a c6 loi cho sirc khoe. Hanh c6 mau xanh ty nhién, chira ham luong chét xo
thuc vat cao hon cac cay cung chi Allium nhu hanh tay, toi tdy, he tay... 100g hanh 14 twoi
cung cap 2,69 hay 7% nhu cau chat xo hang ngay. Ning luong trong hanh rat thip, 100g la
hanh tuoi chi cung cap 31kcal.
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Hanh huong c¢6 dic trung rat ndi bat: ¢6 mui va vi rat hang. Do 1a do trong hanh ¢
chua allyl propyl disulphide (gém tinh dau va hop chét luu huynh). Tinh du d& bay hoi nay 1a
thu pham chinh gay kich tmg va chay nudc mat khi tiép xac v6i hanh song.

Néu an hanh 14 con séng, tinh dau s& dugc bai tiét qua phéi va nudce bot, lam hoi thd ¢o
mui dic biét. Piéu nay khong con 1a van dé néu nhu an hanh di dugc nau chin vi tinh dau da
bi bay hoi hét khi dun nong.

L4 va ca hanh huong chtra hop chét lwu huynh (tinh dau) nhu hanh t6i nhung dic biét
hon 14 ¢6 metylpentydisulfid, pentyhydrodisulfid, nhiéu silicium, 14 hanh hwong c¢6 nhiéu tién
vitamin A, B, C.

Hanh huong c6 chat dan xuét tir propyl cystéin (day 1a dic tinh cua toi tiy poireau) va
chat propényl cystéin sulfoxyde (dic tinh ciia hanh tay), d6 1 nhimg chit dé bay hoi.

Nhiig chat alkyl-sulfoxydes 14 nhitng san pham thoai hoa cua acid amin khong protéin
cta nhom S-alk(én)yl-cystéines.

Khi nhitng té bao bi ton thuong, nhitng acides amines tu suy thoai, dudi tac dong cua
phan hoa t6 aliinase, bang chat acides sulfénique phan tng rit cao, ammoniaque va pyruvate.

Nhimng acid sulfénique sau d6 phan ung v6i nhimg chat khac dé tao thanh
cac disulfures khac nhau.

Hanh chra mét ty I€ 1on carbohydrates du trir 1a dwong va oligosaccharides. Bén canh
glucose, fructose va sucrose con cO6 maltose, rhamnose, galactose, arabinose, mannose va

xylose. Ham lwong dudng va protein s& ting dbi voi cay trong o nhiét do thap.

So Véi toi, ham lugng chat chdng oxy hda thio - sulfinites trong hanh it hon. Cac thio -
suliinites nhu diallyl disulfide, diallyl trisuliide va allyl propyl disulfide s& chuyén déi allicin

bang phan wng enzyme khi l4 caa no bi pha va (nghién hoic cat..).

Bang 1-2: Thanh phan dinh dwdng cia hanh 1a {Allium fistulosum) trong 100g

Thanh phén dinh duéng Gia tri dinh dudng % lwong dung hang ngay
Nang luong 32Kcal 1%
Carbohydrates 7,349 6%
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Protein 1,83 3%
Chat béo 0,30g 1%
Cholesterol Omg 0%
Chat xo thyc vat 2,69 7%
Vitamin

Folates 64ug 16%
Niacin 0.525mg 3%
Pantothenic acid 0,075mg 1,5%
Pyridoxine 0,61mg 5%
Riboflavin 0,080mg 6%
Thiamin 0,055mg 5%
Vitamin A 9971U 33%
Vitamin C 18,8mg 31%
Vitamin E 207ug 172%
Electrolytes

Natri 16mg 1%
Kali 276mg 6%
Minerals

Canxi 72mg 7%
Pong 0,083mg 9%
St 1,48mg 18,5 %
Magie 20mg 5%
Mangan 0,16mg 7%
Photpho 37mg 5%
Selen 0,6ug 1%
Kém 0,39mg 3,5%
Phyto-nutrients

Carotene-p 598ug
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Crypto-xanthinf Oug

Lutein-zeaxanthin 1137ug

Nguon: co s& dir liéu dinh dudng ciia USDA

1.1.5 Cobng dung caa hanh ta

e Hanh ta dwoc dung lam rau gia vi

O Viét Nam hanh huong 1a mén rau gia vi khong thé thiéu trong cac moén chién, xao,
néu canh, niu sup, hu tiéu, phd, chdo thit...Hanh lam tdng d¢ thom ngon va co6 tic dung khir
tanh thuc pham tir thit, ca...O nhitng ving trong nhiéu hanh, cac mén hanh ludc, hanh lam duwa

chua cling dugc dung nhu mot loai rau thong dung.

Hinh 1-1: Hanh la dwgc dung lam rau gia vi

O Java (Indonesia), ngudi ta dung cdy hanh hwong nguyén cay, hdp hoi nudc hay qua
chao xao that nhanh dé dung 1am mon rau gia vi. O mién nam Philippines, hanh huong dam
v6i gimg va 6t dé 1am ra thir gia vi goi 1a Palapa uét, duoc st dung dé thém gia vi cho cac

mén an, hodc tim trong thuc phém chién, xao hoac phoi kho. O Trung Quéc hanh 14 1a gia vi
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khong thé thiéu trong cac mon xao, nau, chéo, sip...0 Nhat Ban, nguoi ta st dung giéng hanh

huong cao 7-10cm cho cac moén an dic biét cua ban xr.

e Hanh ta dé6i véi sirc khoe
Céc nghién ciru con chi ra rang trong hanh ta 1a ngudn cung cp nhiéu loai chit chong
oxy héa co vai trd quan trong trong viéc bao vé co thé chdng lai cac gbc tu do sinh ra trong co
thé. Trong d6 ham luong quercetin duoc nghién ctiru c6 chira nhidu trong hanh ta c¢é tac dung

chdng oxy hda. (Helen et al.,2000; Kawamoto et al., 2004).

Nghién ctru diéu tra hoat dong chdng béo phi tir hanh ta ¢ nhitng con chudt béo phi
lam giam dang ké trong luong co thé va mdé mé tring (dudi da, sau va sau phic mac) ciing
nhu kich thudc té bao m& so voi chudt kiém soat n kiéng c6 ham lugng chéat béo cao dong
thoi ciing giam dang ke triglyceride, cholesterol toan phan, cholesterol lipoprotein-cholesterol
thap va ndng do leptin trong huyét thanh cta chudt. (Yoon-Young Sung, et al.,2011)

Céc nghién ctru & phong thi nghiém chi ra rang allicin giup lam giam sy san sinh
cholesterol bang cach trc ché enzyme HMG - CoA reductase trong té bao gan, ngoai ra con c6
kha nang chéng vi khudn, virut va ndm mdc. Allicin trong hanh con giup giam d6 ctng cua
mach mau nhd tao ra oxide nitric (NO), nhd d6 ciing lam giam huyét 4p. N6 ciing ngan chin
st hinh thanh cuc mau dong, pha huy cac soi fibrin trong mach mau, giam nguy co bénh dong
mach vanh (CAD), bénh mach mau ngoai bién (PVD) va dot quy.Hanh 14 ciing chtra chét
khang khuan fitoncidi. Khi c6 dich bénh 1ay nhiém qua duong ho hap, nén an hanh séng dé du
phong. Hanh 14 ¢6 tac dung tiéu diét cac vi khuan 1ay nhiém, bao gdm ca vi khuan E.coli va
Salmonella. Ngoai ra, hanh 14 c6 tac dung lam giam cholesterone, c6 loi cho mau huyét va tim
mach. Hanh 14 ¢6 tac dung t6t trong phong va tri bénh tiéu duong. Nghién ctru cho thiy hanh
14, hanh tay gitip giam cholesterol, chéng vi khuan, virus va nim trong co thé. Ngoai ra, ching
con 6 tac dung giam nguy co dot quy tim, tiéu dudng. dé tai nghién ctiru cho biét hanh ciing
c¢6 thé duy tri sirc khoé cho xwong khong kém sira. Cac nha khoa hoc da phat hién mot chét
moi ¢6 trong hanh 13 GPCS (gamma - L - glutamyl-trans-S-1-L-cysteine sulfoxide) co thé
ngan chan ching loang xuwong. (Chen JH, et al.,2000; Sang S, et al.,2002; Weyer C, et
al.,2001; Yatagai T,et al. , 2003)
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1.1.6  Khu vuec trong hanh 14 va xu hwéng phat trién ciaa ky thuat say hanh ta

e Khu vuc trong hanh 14
Hanh 14 dugc trong hau hét tai cac tinh tai Viét Nam do diéu kién sinh truéng cua hanh
l4 d& thich nghi vai khi hau caa hau hét céc tinh, nhimg ving hanh duoc tréng nhiéu nhat va

I6n nhat c6 thé néi dén 1a & mién Bic va cac tinh Bong Bang Séng Ciru Long.

Véi dién tich gieo trong hing nam trén dudi khoang 5000 ha hanh, ning suét trung binh
dat 15 tin/ ha. Hanh 14 sau khi thu hoach dugc ban cho céac tu thuong caa Trung Québc, mot
phan dugc giao cho cac doanh nghiép cac cong ty san xuat dé say kho 1am rau gia vi cho san
pham an lién nhu mi 4n lién, phé an lién hay chao an lién... Hanh 14 cia Viét Nam duogc ua
chuong 1a vi chat luong, d6 thom va cay dic trung (theo S& ndng nghiép va phat trién ndng

thén tinh Hai Duong).

e Xu hwéng phat trién cia k¥ thuat say hanh ta
S6 liéu bao céo cua Hi¢p hoi mi an lién thé gidi (WINA) cho théy, nam 2013 Viét Nam
tiéu thu 5,2 ty gbi mi. Viét Nam dang 14 qudc gia xép thir 4 vé tiéu thy mi trén thé gidi sau
Trung Quéc, Indonesia va Nhat Ban. Cac san pham 1am tir gao, mién, hu tiéu chiém ty 18 kha
nhd, muec tiéu thu khoang 600 tri¢u goi. Luong xuét khau chiém khoang 200 tri¢u goi. Hién tai
thi truong mi an lién Viét Nam dang c6 xu hudng phét trién manh do san pham c6 thé str dung

pho bién rong rai va dap tng sy ti¢n 191 cua thi truong

Véi lwong hanh bo sung vao dé lam sau gia vi chiém khoang 15g/kg san pham mi in
lién, tir d6 cho thay viéc bd sung hanh 14 ciing chiém mot phan quan trong dé tao nén huong vi
cho san pham. Ngoai san phdm mi n lién thi cac san pham an lién khac dugc 1am tir gao nhu
chéo, mién, pha, hua tiéu déu dugc bd sung hanh 14 say kho dé 1am rau gia vi. Uéc tinh luong
hanh 14 say kho duoc str dung dé bo sung vao cac san pham an lién dat khoang 90 -100 tan

hanh 14 sdy kho.

Hanh 14 siy khd la chét gia vi ché bién vao cac moén an, d& bao quan, thoi gian st dung

dai ngay van chuyén nhiéu noi trong va ngoai nudc ciing nhu xuat khau. Hanh 14 siy kho
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thuong xuat sang thi truong Nga, Nhat Ban va Trung Qudc, cac cong ty mi an lién va mot sé

cong ty thuc pham truyén thong trong nudc.
1.2 Téng quan vé phwong phap siy

1.2.1 Khai niém vé siy
Sdy la quéa trinh tach 4m ra khoi vat liéu bing cach cung cap cho né mét luong nhiét,

nhiét dwoc cung cip nham thuc hién cac nhiém vu sau:( Nguyén T4n Diing 2013)

- Nung néng vt lidu sdy tir nhiét do ban dau dén nhiét do bau uét twong tng véi moi
truong khong khi xung quanh.
- Van chuyén am tir cic 16p bén trong ra cac 16p bén ngoai.

- Van chuyén am tr 16p bé mat cia vat li¢u say vao moi truong khong khi.

1.2.2  Pong lec qua trinh siy
Qua trinh sy la qua trinh tach am (cha yéu 13 nuéc va hoi nuéc) khoi VLS dé thai vao
moi trudng. Am cd mat trong vat liéu nhan duge niang luong theo mot phuong thirc nao do
tach khoi VLS va dich chuyén tir trong long vat ra bé mat, tir bé mat vat vao mdi truong xung
quanh (Tran Vin Phu, 2002).
Dua vao hai phuong phép tao ra dong luc qué trinh siy trén day ngudi ta chia ra hai PPS:
PPS ndng va PPS lanh.

1.2.3 Téc nhan say

Pé duy tri dong luc cia qua trinh sdy can mot méi chat mang am thoat tir bé mat VLS
thai vao moi trudng. Mai chat 1am nhiém vu nhan am tir bé mat vat dé thai vao mai truong goi
chung 1a tac nhan say (TNS). TNS c6 thé 1a khdng khi, khéi 16 hoac mot sé chat long nhu dau
Mo, macarin.... trong 6 khong khi va khoi 10 14 hai TNS phd bién nhat. Trong cac thiét bi say
d6i luu TNS con lam thém nhiém vu d6t nong vat. Trang thai cia TNS ciing nhu nhiét do va

tdc do cua nd dong vai trd quan trong trong toan bo qua trinh say (Tran Van Phu, 2002)

[9]



1.2.4 Phan loai hé thong say
Say tw nhién: Nho tc nhan chinh 1a nang, gi6... Phuong phap nay thoi gian say dai, ton
dién tich san phoi, kho chu dong diéu chinh c&c nhan té, d6 am cudi cling cua vat liéu con kha

I6n, phu thudc rat nhiéu vao thoi tiét khi hau nén niang suét thuong khdng cao.

S4y nhan tao: Qua trinh can cung cip nhiét, nghia 1a phai dung dén céc tac nhan siy
nhu khong khi néng, hoi qua nhiét... DSi voi phuong phap nay, thoi gian siy duoc rat ngan,
dé diéu khién va triét dé hon siy ty nhién nén ning suét thuong rat cao. Hién nay, khoa hoc ki
thuat ngay cang phat trién thi phuong phap sdy nhan tao ngay cang doi méi va nang cao.
(Hoang Vian Chudc, 1999)

1.3 Téng quan veé say lanh

1.3.1 Giéi thiéu vé phwong phap say lanh

Say lanh 1a phuong phap sdy dbi luu, tach am vat liéu siy bang khong khi lanh c6 do am
thiap. Am trong vat liéu say di chuyén ra bé mat, tir bé mat vao moi truong, va duoc luan
chuyén ra ngoai. Trong phuong phap ndy ngudi ta tao ra su chénh léch ap suat hoi bao hoa
trén bé mat vat lidu sdy va &p suat riéng phan caa hoi nude trong khdng khi bang cach giam ap

suit riéng phan hoi nudc trong khong khi nho giam luwong chira am.

Say lanh duoc (ng dung rong réi trong cac nganh cdng nghiép thuc pham ciing nhu cac
nganh céng nghiép khac do ¢ nhiéu wu diém nhu thoi gian sy ngan, chét lugng san pham tdt,

hiéu qua nang lugng cao.

Téc nhan siy 1a khong khi 4am duoc 1am lanh xubng duéi nhiét d6 diém dong suong dé
ngung tu mot phan am. Khéng khi am sau khi dugc 1am lanh ¢6 d6 am va nhiét do thap, do do
phai gia nhiét cho khong khi bang dién tré hay dan nong caa may lanh dén nhiét do ma cong
nghé yéu cau roi duoc quat ly tdm hat va thoi qua vat liéu sdy. Khi d6 ap suét riéng phan cua
hoi nudc trong khong khi bé hon 4p suit hoi nuéc bdo hoa trén bé mat vat lidu say, am tir dang
long trén bé mat vat liu siy bay hoi di vao méi trudng. Khdng khi sau khi nhan 4m duogc quat

ly tam hut va day ra ngoai.

[10]



Duya vao nhiét d6 sdy, ngudi ta chia lam 2 loai

- Hé théng sy lanh c6 nhiét do t<0°C
Hé thdng sdy thing hoa
Hé théng sdy chan khéng
- Hé thdng say lanh cd nhiét do 0°C<t<ty
Phuong phap sir dung may hat &m chuyén dung két hop véi may lanh

Phuong phap stir dung bom nhiét.
Cac thi nghiém trong do an str dung may sy lanh c6 sir dung bom nhiét

1.3.2 Hé thdng say lanh sir dung bom nhiét
% Nguyén ly hoat dong

Say lanh (con goi 1a siy bang bom nhiét), 1 qua trinh siy duoc tién hanh & 4p suat khi
quyén, tac nhan say 1a khong khi duoc dua vao thiét bi bay hoi cua hé thdng lanh (bom nhiét)
dé ha nhiét d6 xudng duéi diém dong swong. Hoi nudc trong khong khi bi ngung tu téch ra
lam cho khong khi ¢6 d6 chira hoi giam vé 0, ap suat riéng phan hoi nuéc trong khong khi
giam vé 0 (nhung khéng thé bang 0) va duoc dan qua thiét bi ngung tu cia hé théng lanh
(bom nhiét) dé dbt nong, nhiét ¢ khong khi ting 1én dén gan nhiét d6 ngung tu moi chat lanh
& thiét bi ngung tu. Sau d6 ching duoc dan vao budng sdy chira san pham. Dudi su chénh léch
&p suat riéng cua hoi nudc trén bé mat san pham véi &p suét riéng caa hoi nuéc trong khéng
khi (tac nhan sdy), hoi nudc ¢ san pham tu bdc hoi va 1am khé san pham. Do nhiét 6 mdi
tredng sdy thip (cao nhit khoang 35-45°C), nén chét luong san pham it bi anh huéng so voi

ban dau, dam bao gia tri kinh té cao.
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Hinh 1-2: So' @6 nguyén ly hoat déng caa thiét bi siy bang bom nhiét
< U diém va nhwoc diém

O phuong phap sdy lanh, thoi gian thoat 4m 1au hon cac phuong phép sdy théng
thuong hay siy chan khong, nhung céc chi tiéu nhu mau sic, kha ning bao toan cac chat dinh

dudng va vitamin 1a cao hon han.
e Uudiém

Nhiét d6 say thap, ché do phu hop cho céc san pham nhay cam véi nhiét d6 nhu dugc
liéu, cac san pham tir rau ci qua...C6 kha ning tu dong hoa cao, d& van hanh, an toan. Tiét
Kiém nang luong nho su dung ca nang lugng dan nong va dan lanh, hiéu qua sir dung nhiét cao.
Chi phi dau tu hé thong thap hon so vdi cac phuong phap say lanh khéac. Kha ning gitr lai mau
sic, mui vi va cac thanh phan dinh dudng twong d6i cao...Quaé trinh sdy khdng can loai bo tac

nhan siy nén ¢am bao rat vé sinh. (Hoang Van Chudc, 2006)

e Nhuoc diém
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Thoi gian sy lau, néu trong nguyén liéu sdy c6 bui can dung may dé kht bui (bang loc

hozc bang hap thu). Mot sb nghién ciru trong va ngoai nudc vé phuong phap siy lanh

Bui Tudn Son- V& Nhu Quang (2008), “Nghién ctu thyc nghiém siy néng san thuc
pham ca rét & nhiét d6 thap”. Qua két qua nghién ctru sy ca rdt ta thy vu diém ndi bat cua
phuong phap sy nhiét 6 thap sir dung bom nhiét 13 chi phi ning luong thap, chat luong san

pham cao hon S0 v6i cac phuong phép siy nong.

PGS.TS Pham Vin Tuy, KS Vii Huy Khué, KS Nguyén Khic Tuyén (2003), “Nghién
ctru hit am va siy lanh rau ci thyc pham bang bom nhiét may nén”, két qua nghién ctu cho
thay cac san pham rau qua thuc pham say bang phuong phap sy lanh cho két qua vé mau sac

chat luong ciia san pham tét hon so véi phuong phap sdy nong.

PGS.TS Pham Vin Tuy, KS Pham Van Hau (2004), “ Nghién citu thyc nghiém siy lanh
duoc lieu bang bom nhiét nhiét do thap”, két qua nghién cau cho thay duoc liéu s dung
phuong phép sy lanh ¢ nhiét 4o thap van duy tri dugc cac tinh chat dic trung cua dugc ligu

va hiéu qua chi phi nang lugng cao.

Tran Pai Tién (2007), “Nghién ciu anh huong caa mot sé ché do say bic xa hong ngoai
két hop say lanh dén chat lugng ciia muc 6ng kho 16t da”. Két qua nghién ctru da dwa dén két
luan: Chat lugng muc dng kho duoc say khd bang birc xa hong ngoai két hop sy lanh tét hon
s0 Vi phuong phap sdy buc xa két hop dbi luu. Ché do sdy buc xa két hop siy lanh tét nhat
la: Nhiét d6 sy 1a 35°C + 1°C, van téc gié 2m/s + 1m/s, khoang cach buc xa 1a 40cm.

Zhongli Pan va céc cong su (2005), “Nghién ctu say kho hanh tay bang say lanh”, két qua
cho thay hanh tay say bang phuong phap lanh cho hiéu qua hon say bang phuong phap d6i luu
khong khi cudng buc. Nhiét do siy dbi véi phurong phap lanh 13 40°C va 45°C.

Adapa et al. (2002) da duoc nghién cau hiéu suat caa mot may say lanh bang bom nhiét
dé 1am khd cu cai dau. Nghién ctiu cho thay hiéu qua ciia may bom nhiét duoc thiét ké va xay
dung dé kiém tra cac dic tinh khong khi trong qua trinh hit &m. M4y bom nhiét ndy cung cap

mot khong khi am va khong khi nong 1am kho thyuc pham.
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1.4 Céc yéu t6 anh huéng dén quéa trinh sy lanh

1.4.1 Yéu té nguyén ligu

e Ham luong nudc trong nguyén ligu: thuc pham it nuéc thi thoi gian sdy ngan hon thuc
pham chtra nhiédu nudc.

e Hinh dang nguyén ligu: thyc pham c6 bé day mong thi say s& nhanh hon.

e Céac mdi lién két trong vat liéu: cac lién két gitra am véi vat liéu khd c6 anh huong rat
I6n dén qua trinh siy. N6 sé& chi phdi dién bién cua qua trinh say.

e Thanh phan hoa hoc trong nguyén liéu: anh hudng dén qua trinh say va lién quan toi
san pham, nhu phan hay protein, glucid qua trinh say rau qua thuong chuyén sang mau den
hodc ndu do phan ng gitta duong khur va acid amin hoac do sy khir nuéc cia duong dudi tac

dung cua nhiét do do pirocatexin bi oxy hoa hoic bi tring ngung. (Nguyén Vin May, 2007)

1.4.2  Yéu té cong nghé
e Nhiét dp siy

Nhiét do cang cao thi téc do sy cang nhanh, qua trinh cang c6 hiéu qua cao, nhung

khong thé sir dung nhiét d6 qua cao cho rau qua vi rau qua 1a san pham chiu nhiét kém.

Trong méi trudng am néu nhiét dd cao hon 60°C thi protein bi bién tinh, trén 90°C thi
fuctose bat dau bi oxy hoa, cac phan ¢ng tao melanoidin, polyme hda cac hop chat cao phan tu
xay ra manh. Con nhiét d6 cao hon nita, rau qua c6 thé bj chay. Do d6, thuong ding ché do

sdy 6n hoa, nhiét d6 va tdc do tac nhan say khdng qua cao. (Nguyén Vin May, 2007)
e Toc dd thc nhan say

Néu téc do tac nhan siy qua nhanh lam cho téc d6 bdc hoi vat liéu 16n hon téc do
chuyén dich chat am tir cac 16p bén trong ra bé mat rau qua bi ran lai va ngan can quéa trinh
thoat am. Nguoc lai néu tdc do tac nhan siy cham thi cuong d6 thoat am yéu. Do dé lam giam

hiéu suit va ning suit siy. (Nguyén Vin May, 2007)
e Béday lép vt liéu say
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Néu bé day I6p vat liéu quéa day 1am kéo dai thoi gian siy nguoc lai bé day 16p vat liéu
qua mong thi thoi gian siy nhanh nhung hiéu suat caa qua trinh sy lai khéng cao, san lugng
say trong mot mé sé it, san pham tiép xdc véi khong khi nhiéu 1am xay ra nhiéu phan tng
khong thuan loi cho san pham anh huéng dén mau sic, mui vi chét luong san pham. (Nguyén
Vin May, 2007)

>  Nhan xét
Sau khi tong quan nguyén liéu, thi hanh 14 1a loai rau gia vi c6 gié tri kinh té cao, dé sir
dung nhung ciing d& hu hong va thoi gian bao quan ngan. Vi vay, dé ting thoi gian bao quan
hanh 14, 1am rau gia vi dé bo sung hanh 14 vao cac san pham an lién dong thoi c6 thé xuat khau

cac nudc trén thé giéi gop phan ting truang nén kinh té va nén nong nghiép caa Viét Nam.

Cong nghé say lanh 1a phuong phéap siy tién tién, cong nghé hoan toan mai can duoc
quan tam, bai qua trinh say mang lai hiéu qua kinh té cao hon giup giam chi phi nang luong,

d6 am sau san pham thap dong thoi van gitr dwoc mau sac, mui vi va gia tri dinh dudng.

Trong qua trinh sdy yéu t nguyén liéu rit quan trong dé dua ra ché do cong nghé siy,
boi nhiét dd moi trudng sdy anh hudng téi chat lugng san pham. Nhiét o cao thi téc do siy
cang nhanh, qué trinh say cang cd hiéu qua cao nhung khong thé st dung nhiét do quéa cao cho
rau qua vi rau qua la san pham chiu nhiét kém. Trong méi trudng 4m néu nhiét do cao hon
60°C thi protein bi bién tinh, trén 90°C thi mot sé chat bi oxy hoa, cac phan ung tao
melanoidin, polyme héa céc hop chat cao phan tir xay ra manh, nhiét d6 cao qué lam cho rau
qua cd thé bi chay. Say lanh thuong sdy ¢ nhiét do thip. Dua vao nhitng yéu t6 trén ta chon
hai muc nhiét do say khao sét 1a 35°C - 45°C.,

Dé san pham tao ra c6 chat luong tét, dd am dat yéu cau dé bao quan vai chi phi ning
lwong giam dén muc tdi thiéu dong thoi phai gitr duwoc mai vi didc trung ctia hanh 1. Ngoai cac
yéu t6 trén thi tbc do tac nhan say ciing s& anh huong dén san pham. Néu tdc do tac nhan siy
qua nhanh lam cho téc do bdc hoi vat lidu 16n hon tdc do chuyén dich chat am tir cac 16p bén

trong ra bé mat rau qua bi rin lai va ngin can qué trinh thoat am. Nguoc lai, toc do tac nhan
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sdy cham, thi cuong do6 thoat 4m yéu. Vi vay s& chon hai mirc tbc do tAc nhan siy 1a 8m/s va
12m/s.

Bé day cua 16p nguyén lidu anh huong dén thoi gian sdy ciing nhu chat luong san pham,
néu bé day 16p nguyén liéu quéa day 1am cho thoi gian siy lau. Nguoc lai, néu bé day 16p
nguyén liéu qua ngan thoi thoi gian sdy nhanh nhung khdi lugng mé say lai it. Vi vay s& chon

hai murc bé day 16p nguyén liéu 0,5cm va 1,5cm.

Hanh 14 1a mot loai rau gia vi duoc st dung phd bién, trong d6 ham lwong tinh dau anh
hudng truc tiép dén mui cua san pham hanh 14. Tuy nhién thoi gian bao quan ngan ¢ diéu kién
binh thuong. Do d6 san pham sau qué trinh siy phai di do am dé bao quan, chi phi ning luong
phai téi thiéu nhat va san pham sau khi hoan nguyén phai dat trang thai tét nhat. Do d¢6 muc
tiéu cho san pham hanh 14 sy 1a: d6 am, ham luong tinh dau va ty 1& hat nuée phuc hdi, chi

phi ndng luong.

Vay viéc nghién ctu xac 1ap ché do céng nghé say lanh hanh 14 1a can thiét, dé khi tién
hanh quy trinh siy nham tao ra san pham c6 chat luong tot, chi phi nang luong thap, d6 am dat
yéu cau dya trén c4c yéu té anh huong 1a: nhiét do siy, téc do tac nhan siy, bé day 16p vat liéu

say

1.5 Phwong phap quy hoach thuc nghiém
Thiét ké va phan tich sé liéu thi nghiém bang phuwong phép quy hoach thyc nghiém, toi
wu hoa thi nghiém bang phuong phap quy hoach truc giao cap 2, ¢ su hd trg cia phan mém
MS - EXCEL.
Trong phuong phap quy hoach thuc nghiém nghién ctiru ¢ day, ta chon ra ba yéu té anh
huong téi thoi gian say 1a: Nhiét do tac nhan sy, van toc tac nhan sy va thoi gian siy.
Hoach dinh thi nghiém cho phép bién d6i cung lic nhiéu yéu tb, sé thi nghiém it, thu

dugc ude luwgng dinh lugng c&c hiéu tmg co ban va hiéu tmg tuong tac, khéi luong tinh toén it.
S6 thi nghiém (N) can tién hanh duoc x4c dinh theo cong thirc:
N = 2+ 2k + ng
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Trong d6 k 1 s6 yéu té anh huong téi két qua thi nghiém, no 12 s6 thi nghiém tai

Tir cac két qua thuc nghiém, dua sé liéu vao tinh toan dé tim ra phwong trinh tuyén
tinh thé hién su anh huong cua cac yéu té toi ham muc tiéu, sau d6 ding phwong phap thong

ké dé kiém dinh sy twong thich ciia phuong trinh.
e Phan tich c4c yéu té anh hwéng va cac ham muc tiéu cia ddi twong cong nghé:
Muc dich:

- Muc dich cua viéc tiép can va phan tich hé théng nham xac dinh rd, day du va chinh
X4c cac yéu té anh huong dén di tugng cong nghé.

- Xac dinh 13, day du, chinh x4c cac muc tiéu cho dbi twong cong nghé.
C4c tin hiéu dau vao, du ra cua dbi twong céng nghé:

- Céc bién dau ra kiém tra duoc va diéu khién duoc, ma nguoi nghién ciu c6 thé diédu
chinh theo duy dinh, biéu dién bang vector: Z= [Z1, Zo, ..., Z\] bién thién trong mién xac dinh
Q,.

- C4c tin hiéu dau ra ding dé danh gia ddi twong 1a vector Y= [y1, Ya....yk], thuong dugc
goi 1a cac ham muyc tiéu. Biéu dién hinh hoc cua ham muc tiéu duoc goi l1a mat dap ung (bé
mat biéu dién). Ham muc tiéu bién thién trong mién gia tri: Q.

> Thiét lap bai toan mét muc tiéu va da muc tiéu

% Bai toan mot muc tiéu
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Hinh 1-3: So' d6 bai to4dn mét muc tiéu

Xét mot ddi twong cdng nghé gom m ham muc tiéu y1(2), yo(2),..., Ym(Z) tao
thanh véc to ham muc tiéu y(Z)= { vi(2) } = {y1(2), y=(2).....ym(2)} , , trong d6 j = 1+
m, m&i ham thanh phan y;(Z) phu thudc vao n bién tac dong Z;, Z»,...., Z, tao thanh vecto
cac yéu té anh huong hay goi 1a vecto bién Z. Céc bién nay bién thién trong mién gisi
han (mién xac dinh) Qz va cac gia tri caia ham muc tiéu s& tao thanh mién gia tri caa
ham muc tiéu Qf (mién niam trong duong cong kin A-f(ZS) — f(ZR) — B — N — M).

MG&i ham muc tiéu y;(Z) cing véi vecto bién Z= {Z;} = (Z1, Z5,....Zn ) € Qz (i
=1+ n; j= 1+ m) hinh thanh mot bai toan t6i wu (BTTU) mot muc tiéu.

Pé don gian ma khong lam mat tinh tong quat, thi BTTU m muc tiéu s& duoc
trinh bay cho truong hop toan b m BTTU mot muc tiéu déu 1a cac bai toan tim cuc tiéu
c6 dang:

Yimin = Yi(Z7%, Z7P..... Z{ = miny;(Zy, Z2,....Zs)
72={Zi} =(Z1 Z5,... 70 ) € Q2
j=1+m;i=1+n

< Bai toan da muc tiéu

£ Y
Zl > Dol > 1
. tugng
Z n
Z, > nghién >LY>
Zs T -~ | ->{ VY,

Hinh 1-4: So' d6 bai toan da muc tiéu

Do trén cing mot d6i twong cdng nghé, cac yéu té cong nghé Zi, Z, Zz anh hudng
ddng thoi dén yi Yo, ys, nhu vay da xuat hien BTTU da muc tiéu, gia st cac muc tiéu
déu tién tGi cyc tiéu thi BTTU da muc tiéu c6 thé phat biéu nhu sau:

Yimin = ¥i(Z1™", Z2™, Z5%) =min yi( Zy, Za,..., Zn) (2.21)
Z2=2i =(Zy Zo,...Zn) € Qz
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j=1+m;i=1+n
¢ Nhan dang ham muc tiéu
Ham tryuc giao cap 1 c6 dang:
y=Dho+ ?:1 b;. x;
(Y = bo + bixy + boxp +...4 byXy)
Y=bot JoabpXt fimaaep bip X%
Ham tryuc giao cap 2 c6 dang:
Y=bot byt fjiagep by Xt fabyexf
% Xay dung mo hinh toan thong ké thuc nghiém
Str dung phuong phap binh phwong dé léch cuc tiéu dé xay dung phwong trinh hdi quy
c6 dang tong quat:
Y = boXo + biX1 + ... + bXy
Gia sir ta c6 bang sé liéu thuc nghiém:

Bang 1-3: S ligu thuc nghiém

Thi Xo X1 X2 Xk Y y
nghiém

Thi Xo1 X11 X21 Xk1 Y1 Vi
nghiém 1

Thi Xo X12 X22 Xk2 Y2 Y2
nghiém 2

Thi Xo X1 XoN XkN YN YN
nghiém N

% Xay dwng ma tran thuc nghiém co tinh truc giao

Dé dé dang tinh toan ma tran, tir bién thuc nguoi ta dua vé bién a0 ¢ dang -1,0,1.
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Budc 1: M4 hda bién
Gia sir Zj (3 <Z; <b) (aj, bj 12 can trén va can dudi caa mién thuc nghi¢m).
a°=£fé?z:j:1+k
Trong d6 : Z"™ la muc cao (muc trén)
Z™" 1a mirc thap (mirc dudi)
7 1a mirc co s¢
biém c6 toa do (Zlo, Zoz,...,Zko) duoc goi la tam phuong an.

gmax_ ymin
J

AZ]'ZJ I

2
AZ;: khoang bién thién cua cac yéu té Zj tinh tir mic co s6.
Trong hé truc khdng thur nguyén ta c6 mac trén la +1,mac dudi 1a -1. Toa do cua

tam phuong an bang khdng, tring véi goc hé toa do.

Zj = ijax = X =1
Zj = ijin - Xj= -1
Z=Z - x; =0

Budc 2: Xac dinh sé thi nghiém
e Ddivéi truc giao cap 1
C6 k yéu t6 va mdi yéu té c6 n muc thi sé thi nghiém phai thuc hién duoc tinh nhu
sau :
N=n*
Néu céc thi nghiém chi thuc nghiém chi thuc hién & 2 mac thi N = 2%, Hai muc
thuong 1a hai gia tri bién ciia mdi yéu t6 duoc khao sat.
Néu cac diém chon lam thi nghiém c6 mot tam ddi ximg ta c6 phuong an cau trlic
c6 tdm( hinh chir nhat, hinh vuéng va hinh hop dtng...)
e Dbi voi tryc giao cap 2
Ngay nay da thtc bac hai duoc ding rong rai nhat. Gia sir xét anh huong cua k
yéu t6 vao théng s téi vu hoa y, phuong trinh hoi quy (PTHQ) ¢ dang:
[20]



y=bot [Libpxg v Figieibixix [y byx?
S thi nghiém can khao sat : N= n+n«+ ng = 2% +2k +ng
- n«= 2k diém sao (*) nam trén céc truc toa do cua khong gian yéu td. Cac toa do
cua cac diém sao (*) 1a: (+0.,0,...,0); (0, +0,0,...,0)....,(0,..., +0),a 1 khoang cach tir tam

phuong an dén cac diém sao (*), dwoc goi 1a canh tay don.
a= ( N.2k-2 -2k

A ==(2% + 2a?)
N
- no :thi nghiém & tam. Trong quy hoach truc giao cip 1, thi nghiém & tam
dung dé xac dinh phuong sai tai hién dé tinh toan tiéu chuan student, Fishe

Bang 1-4: Ma tran quy hoach cau tric c6 tam cap hai, hai yéu té.

Noi  dung | Stt | xo X1 X2 XiXo |x—21 [ x* -2 |Y
phuong an
Phuong én + + + + + + |y1
TYT 22 (24 + ] + _ + + 1y,
- + +
+ + - Y3
; + + +
+ - Vs
Cac  diém + + 0 0| o®— 2 0 |ys
(*) + a 0 0] a®-2 0 |ys
(2K) + - + 0 0|~ |yr
+ a a 0 0|a?-2 Vs
0 -
0 o
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biem 0 + 0 0 0 0 0 | VYo
(No)

Dé thuan tién cho viéc nghién ctu ngudi ta dua vao bién 40 Xg, Xo =1
Va phuong sai s ctia cac hé s6 by dwoc tinh :

_ Sth
Sbj =<
j

Phuong sai tai hi¢n :

S, 2= L =y9)?
= =Lt
2

(f, =no - 1 : s6 bac ty do thi nghiém & tam)
Phuong sai cta céc hé sé khéng bang nhau vi tong binh phuong ctia cac phan tir trong

cac cotcuamatran L, x% khong bang nhau.

% Kiém tra tinh twong thich ciia phwong trinh hoi quy

Sau khi tinh duoc céc hé sb ctia phuong trinh hoi quy (PTHQ) can tién ham kiém dinh:
Y nghia cac hé sb hoi quy
Su tuong thich cia PTHQ véi thyc nghiém
Kiém dinh y nghia ctia cac hé sb hoi quy
Viéc kiém dinh y nghia cta cac hé s6 hdi quy dugc thuc hién theo tiéu chuan Student:

b
=]
T;

=5
Trong d6: bj — hé sb th j trong phuong trinh hoi quy
Skj : phuong sai ctia hé s thi |

+ Néu t; > t,(f) thi b; bi loai khéi PTHQ ( p — mic y nghia, f — bac tu do tai hién).
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b) Kiém tra sy tuong thich ciia phwong trinh hoi quy
Su tuong thich cia PTHQ dugc kiém dinh theo tiéu chuan Fisher :

_ Sk
F=%
Sth

Trong d6 : SZ — phuong sai twong thich

sZ, — phuong sai tai hién

V1
Trongdo: Y= .. =XB
In

fi=faw=N-1
Trong d6: 1:1a s hé s6 ¢6 ¥ nghia trong phuong trinh hdi quy
f: s6 bac tu do cua thi nghiém ma tran truc giao.
+ Néu F tinh dugc nho hon gia tri tra bang Fy.,(f1,f2) véi mac y ngia p, i = fy, f,= fin thi
phuong trinh twong thich vai thyc nghiém.
+ Néu F tinh dugc 16n hon gia tri tra bang Fip(f1,f2) voi mie y ngia p, fi = fy, f2= fiy thi
can quy hoach lai.
< Phuwong phap t6i wu héa qua trinh cong nghé

Bai toan tdi uu hoa tong quat dugc phat biéu nhu sau:

Cuc dai hoa (cuc tiéu hoa) ham: f(x) —»max(min).

Véi cac diéu kién: gi (x) (£,=>) bi,i = 1+m

xe X cR"

Bai toan la mét quy hoach, ham f(x) duoc goi la ham muc tiéu, cac ham g; (x), i =1 +m,
duoc goi 1a cac ham rang budc, mdi dang thirc hoic bt ding thire trong hé () dugc goi la mot
rang budc.

Taphop:D=x € X | g (X)(S = =) by i =1+ m } duoc goi & ham rang busc (hay mién
chap nhan duoc). Mai diém X =(X1Xo,.....Xn) € D dat cuc dai ( hay cyc tiéu) cua ham muc tiéu,

cu thé 1a:
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f(x") > f(x),V X € D (déi vai bai todn max).
f(x') < f(x),V x € D (ddi vai bai todn min).

Phuong phép nay goi 1a chuan téi wu t6 hop S, tir cac ham cho ting muc tiéu mot dua vé
ham t6 hop S, khi nghiém khéng tuong cia BTTU da muc tiéu khdng ton tai.

Xét BTTU m muc tiéu. Sau khi giai tng BTTU mot muc tiéu sé xac dinh dugc cac gia
tri t51 wu yimin, Yamins...,Ymmin V& khi nghiém khong tuéng (nghiém chung cho ca hé) khong ton
tai s& xac dinh duoc diém khong tuong:

YT =(Y1min,Y2miny ---Yrmmin)

MGt chuan tdi wu to hop S dugc dinh nghia theo biéu thic sau:
— X 2 /2 _ m 271/2
S(2)= [;S,- 2)1" = [Zjﬂ(yj(z)—yjmin)]

S(Z) 1a khoang céch tir diém y(Z) dén diém khong tuong y“T. Chon chuén tbi wu t6 hop
S(Z) 1am ham muc tiéu, BTTU m muc tiéu dugc phat biéu lai nhu sau: Hiy tim nghiém
ZS=(Z1S, Z5S,...Z:S) € Qz sao cho ham muc tiéu S(Z) dat gié tri cuc tiéu:

Smin= §(2S)=minS(Z)=min [3"" (V;(Z) =Y )T

V6i Z= {Z13}=(Z1, Zo, Zo) € Qz
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CHUONG 2 : POI TUQNG, PHUONG PHAP NGHIEN CUU

2.1 Dbi twong nghién cieu
Hanh 14 duoc thu mua tai chg Thi Dic, TPHCM sau d6 duge dwa vé phong thi nghiém

dé xtr 1y trude khi dua vao qué trinh siy .
Vj tri trong hé thong phan loai khoa hoc nhu sau:
Gioi: Plantae Bo: Asparagales Ho: Alliaceae Chi: Allium Loai: A. fistulosum

Tén tiéng Anh: Welsh onion, green onion, bunching onion va scallion.

Yéu cau vé tiéu chuan hanh 14 nguyén li¢u: hanh c6 mau xanh tuoi dac trung, khong

vang ua, khong bi héo, khong bi thdi rira va con nguyén.




Hinh 2-1: Hanh la nguyén lig¢u

2.2 Thiét bi va dung cu
Thiét bi chinh sir dung trong thuc nghiém la thiét bi sdy lanh sir dung bom nhiét. Tén

thuong mai la thiét bi say lanh DSL-02.

Thiét bi st dung hé thdng diéu khién bang may tinh, hé théng lanh mot cap nén, tu dong
do ludng va diéu khién nag suat lanh bang bo bién tan theo nhiét do bay hoi cua mdi chat lanh,

tiét kiém nang luong cho qué trinh say.
Khoang diéu chinh céc thong sé:

e Nhiét do moi truong siy : 35°C-45°C
e Nhiét do dong swong: -15°C- 25°C

e Tbc d6 tac nhan say: Om/s-20m/s

Hinh 2-2: Thiét bi sdy lanh DSL-02

Thiét bi phu: can dién tir 2 s6, 4 s6, 6ng sinh han, binh cau, becher, burette, erlen, pipette,
coc thuy tinh, dao, thot khay luéi, hop nhua...
[26]



2.3 So db nghién ciru

Lua chon ddi tuong
nghién ctru

Phan tich d6i tuong
nghién cau
Cac yéu té anh hudng
Cac ham muc tiéu

A

Nghién ctru cong nghé

A

Pat lai van dé

Xem lai cach phan hoach|_
doi twong cong nghé

Xem xét lai cac yéu to
anh hudéng va cac ham
muc ti€u

A

sdy lanh hanh 1a

A

Thiét 1ap céng nghé siy

Xem lai cach phan hoach |
doi tuong nghién ctru

to1 vu

Xay dung quy trinh cong

Xem lai cach giai bai
toan t6i uu

sai

sai

sai

sai

sai

sai

ThAm dinh lai
khau dat van
aé

A

Tham dinh lai
doi tuong cong
nghé

A

Tham dinh lai

cac yéu tb anh

hudéng va ham
muc tiéu

Tham dinh lai
cac khau phan
hoach

Thim dinh lai
cach giai bai
toan to1 uu

nghé

v

Tién hanh siy thuc

nghiém

Khoéng

Pat yéu
dat v A

cau

Panh gia chit

Hoan chinh cac tdc cu va|_
qua trinh thyuc hién

Khoéng dat yéu
cau

Tham dinh
khau xac dinh
rao can

Thim dinh
khau thuc hién

luong san phim

4

Say lanh hanh la

va danh gia hiéu
qua tham dinh

A

Pat yéu

cau

L4

San phim va bao quan

Két luan

Hinh 2-3: So @6 nghién ciru
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2.4 Phwong phap nghién ciru thu thap va xir Iy s6 liéu

2.4.1 Phuwong phap xac dinh d9 am
% Xac dinh d6 4m bing phuong phéap say déi luu dén khéi lugng khong ddi (Ha Duyén
Tw,2009)

Nguyén ly: ding nuéc néng 1am bay hét hoi nudc trong thuc pham. Can khéi lwong

thuc pham trudc va sau khi say khd, tir d6 tinh ra phéan traim nuéc trong thuc pham.
Tién hanh thi nghiém:

Cit mau thanh miéng nho va cho vao chén siy am da xac dinh khéi lwong (Mg), Xac

dinh khéi lugng mau va chén say (My).

S4y mau trong chén dén khéi lwong khong déi & 105°C trong thoi gian 4h. Lam ngudi

trong binh hat am va xac dinh khéi lugng ciia mau va chén sau khi say (M,)

Chénh léch két qua giira hai lan xac dinh song song khong I6n hon 0,5%. Lay két qua
trung binh toan hoc cua hai lan xac dinh. Tinh chinh xac dén 0.01%.

Tinh két qua:
Do am tinh bang phan tram (X1) theo céng thuc:

MM 100%

1~ Wi

Xl

Trong do:
M.: khéi luong chén siy va mau trude khi siy (g).
M,: khéi lwong chén say va mau sau khi sdy (g).

Mo: khéi luong chén say.
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2.4.2 Xéac dinh ty & hat nwéc phuc hdi

San pham sau khi sdy kho dat duoc d6 4m nhu yéu cau (4 - 5 %), tién hanh kiém tra ty 18
hat nuée phuc hdi cta san pham.

Céch tién hanh: 14y 0.5g méu sau khi sdy cho vao cdc dung 100ml nudc cat, dinh ky 0.5
gio kiém tra mot 1an bang cach can trén cén trén cin dién tir d6 chinh xac 107 g. Khi khéi
lwvong miu khong ting nita thi ding qua trinh ngdm. Ty 1& hit nudc phuc hdi duoc tinh theo
cong thuec:

W = ﬁlOO%
1
Trong do :
W : Ty 18 hat nuéc phuc hoi (%).
Gy: Trong luong san pham kho trude khi ngdm vao nude (g).

G2: Trong luong san pham sau khi ngdm nudc (g)

2.4.3 Phuwong phap xac dinh chi phi ning lugng

14
A

Néu P =ﬁUk|kCOS¢)k (kW) 1a cdng suat tiéu thu nang lugng caa hé thong sy lanh

duoc xac dinh theo biéu thuc sau:

Y=Q=Pt (kWh)

2.4.4 Phwong phap xac dinh ham lwong tinh dau

Xac dinh ham lugng tinh dau bang phuong phap chung cét 16i cuén hoi nudc

Nguyén tic: phuong phap nay dua trén sy tham thau, hoa tan, khuéch tan, va 16i cudn
hoi nude cua cac hop chét hitu co trong tinh dau chira trong cac mé khi tiép xic véi hoi nudce
& nhiét do cao, su khuéch tan s& d& dang khi té bao chta tinh dau truong phong nguyén liu

tiép xuc véi hoi nuée bao hoa trong mot thoi gian nhét dinh. (L& Ngoc Thach, 2003)

Tién hanh thi nghiém:
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Can 25g mau cho vao binh cau, sau d6 tién hanh chung cét 18i cudn hoi nuéc. trong qua
trinh chung cit. trong qua trinh chung cét , chu y diéu chinh dich ngung trong khoang 30°C-

40°Cbang cach diéu chinh nuéc 1am lanh di qua dng sinh han.
Nhiét d6 chung cét tinh dau: 80 °C
Thoi gian chung cat tinh dau: 3 gio

Sau d6 hdn hop tinh dau va nuéce dugc cho vao thiét bi phan ly (phéu chiét). Phan ly ra

duoc tinh dau thé va nudc chung. Tinh dau tho duge dem di can dinh luong.

2.4.5 Phwong phap danh gia thi hiéu cia nguoi tiéu dung
Tién hanh
M&i 60 nguoi thir cam quan, mdi ngudi cam quan nhan mot mau hanh 14 sy lanh can

danh gia va mot mau hanh 14 siy dbi luu.

Ngudi cam quan tién hanh danh gia chat lugng hanh bang cach ngii, nhin va danh gia
trang thai mau sic caa cac hanh 1a khac nhau ( cac miu hanh 14 da dugc mé hoa), sau d6 cho

diém theo muc do vu thich ddi voi timng mau.

Mdi ngudi tham gia s& quan sat va an thir san pham, sau d6 tra 1i vao phiéu danh gia

cam quan (Phu luc A)

2.4.6 Phwong phap quy hoach thuc nghiém nghién cau

Thiét ké va phan tich sé liéu thi nghiém bang phwong phap quy hoach thyc nghiém, tdi
wu hoa thi nghiém bang phuong phap quy hoach truc giao cap 2, ¢ su hd trg cia phan mém
MS - EXCEL.

Trong phuong phap quy hoach thyc nghiém nghién ctiu & day, ta chon ra ba yéu té anh
huong téi thoi gian sy 1a: Nhiét d6 tac nhan sy (Z), tbe do tc nhan siy (Z2) va bé day 16p
nguyén liéu (Zs). Vi cac ham muc tiéu 1a d6 am (y1), ham lwong tinh dau (y»), ty 1& hit nudc
phuc hdi (ys) va chi phi nang lwong (ya)

Sau khi khao sat so bd ban dau di xac dinh dwoc cac mirc co s cac yéu té anh hudng, sau do
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tién hanh b tri thi nghiém tryc giao cap 2 TYT 2°

Do am

Nhiét do say: 35°C-45"C

Ham lwong tinh dau

Toc do tac nhan sa’uy: 8m/s- DOI TL-ONG CONG

12m/s NGHE SAY 1 e N
/ I'y I¢ hut nuoc phuc hoi

Bé day lép nguyén liéun:
(.5¢cm-1.5¢cm

Chi phi néng lugng

Hinh 2-4: So’ d6 bai toan tdi wu
S6 thi nghiém (N) can tién hanh duoc xéac dinh theo cong thic:
N = 25+ 2k + ny=2%+2.3+4=18

Trong d6 k 1 s6 yéu té anh huang téi két qua thi ngK+hiém, no 1a s6 thi nghiém tai tam.

Xéc dinh canh tay don: @ = N2 — 26 = /{18272 — 2% =1 414

Piéu kién dé ma tran tryc giao: 1 = %.(? +2a°) = %(23 +2.1,414*) = 0,67

Bang 2-1: C4c mikc yéu td anh huéng

Yéu to - -1 0 +1 +oc AZ
Z: () 33 35 40 45 47 5
Z, (m/s) 7 8 10 12 13 2
Z3(cm) 0,3 0,5 1 1,5 0,7 0,5
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Bang 2-2: Ma tran TYT 23 véi bién thuc va bién ma hoa

Céc yéu t6 theo ty 1¢ xich ty nhién

Céc yéu to trong hé s6 ma hoa

N | Nhiét Téc do Bé day 16p X1 Xa X3
do (°c) | TNS(m/s) | vat liéu (cm)
45 12 1,5 1 1 1
35 12 1,5 -1 1 1
45 8 1,5 1 -1 1
x 35 8 1,5 -1 -1 1
45 12 0,5 1 1 -1
35 12 0,5 -1 1 -1
45 8 0,5 1 -1 -1
35 8 0,5 -1 -1 -1
52 10 1 1,414 0 0
38 10 1 -1,414 0 0
2k 40 13 1 0 1,414 0
40 7 1,7 0 -1,414 0
40 10 0,3 0 0 1,414
40 10 10,6 0 0 -1,414
40 10 1 0 0 0
No 40 10 1 0 0 0
40 10 1 0 0 0
40 10 1 0 0 0

[32]




Béng 2-3: Cac bién cia ma tran quy hoach

X1° - X - X3” -
x| X X oo | TaRe | ke | 2| 667 | 0667 | 0,667 |
11 1 1 1 | 1 | 1 | L | 0333|0333 | 033
2 1] 1 1 1 | 1| 1| 1 | 0333|0333 | 033
3 1| 1 1 1 | 1 | 1 | 1033|0333 | 0333
4] 1] 1 1 1 | 1 | 1| 1| 0333|0333 | 0333
5 | 1| 1 1 1 | 1 | 1| 1| 0333|0333 | 0333
6 | 1| -1 1 1 | 1| 1 | -1 | 0333 | 0333 | 0333
711 1 1 | 1 | 1| 1| 1 |0333] 03330333
g8 | 1| -1 1 | 1 | 1T | 1 | 1 |0333] 0333|0333
o | 1| 1414 o0 0 | 0 | 0 | 0 | 1,333 | -0,667 | -0,667
10 1 |-1414] 0 0 | 0 | 0 | 0 | 1333 | 0667 | 0,667
1L 1] 0 | 1414 0 | 0 | 0 | 0 | 0667 1333 | -0,667
21| 0 |1414] 0 | 0 | 0 | 0 |-0667 | 1333 | -0667
B[1] 0 0 | 1414 0 | 0 | 0 | -0667 | -0667 | 1,333
w1 o 0 |-1414] 0 | 0 | 0 | -0,667 | -0667 | 1,333
Bl1]| 0 0 0 | 0 | 0 | 0 |-0667]|-0667 | -0667
1] 0 0 0 | 0 | 0 | 0 |-0667]|-0667 | -0667
71 0 0 0 | 0 | 0 | 0 |-0667|-0667 | 0,667
B[1] 0 0 0 | 0 | 0 | 0 |-0667]|-0667 | -0667

Tir cac két qua thuc nghiém, dua so liu vao tinh toan dé tim ra phuong trinh tuyén
tinh thé hién su anh huong cua cac yéu t6 tdi ham muc tiéu, sau d6 ding phuong phap thdng
ké dé kiém dinh su tuong thich cta phuong trinh. Sau khi 1ap dugc mé hinh toan hoc, tién

hanh chay phan mém téi vu hoa thuc nghiém tim ra diéu kién téi uu
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CHUONG 3: KET QUA VA BAN LUAN

3.1 Xac dinh chi tiéu diu vao cia nguyén liéu

Bang 3-1: Xac dinh dd 4am ban dau

Khéi lwong chén siy(g) Khdi lwong chén,séy + mau|Khoi luong Chét] say + mau
trudc khi say (g) sau khi say (g)
27,147 32,147 27,543
23,282 28,282 23,672
25,212 30,212 25,608

Dua theo cong thirc tinh d6 4m ban dau cua mau ta tinh dwgc: d6 4m cua nguyén ligu tuoi

la 92,1+0.065%.

3.2 Két qua thwc nghiém

Theo phuong phap xac dinh do am, chi phi ning luong, ty 1¢ hat nudc phuc hdi va ham
luong trich ly tinh dau da duoc trinh bay & trén, dé xac dinh céc gia tri ham muc tidu y1,y2,ys

va ys. Tién hanh thuc nghiém theo cac mirc yéu té anh huong cia ma tran quy hoach thyc

nghiém da dugc thiét ké theo phuong phép toi wu thuc nghiém .

Bang 3-2: Két qua thuc nghiém

) Ty 1€ hut Chi phi
bd am Ham lugng
STN . ) . nude phuc | nang lugng
cuoi (%) | tinh dau (g) N

hoéi (%) (kwh)
1 440,62 0,532+0,04 | 80,88+0,125 | 1,56+0,135
2 4,86+0,56 | 0,489+0,07 | 79,76x£0,2 | 1,84+0,195
3 4,740,02 | 0,496+0,03 | 79,64+0,32 | 1,46%0,035
4 3,06+1,03 | 0,546+£0,01 | 77,84+0,72 | 1,97+0,22
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5 3,42+0,12 | 0,531+0,001 | 79,17+0,16 | 1,41+0,09
6 3,78+1,25 | 0,506+0,006 | 76,17+0,06 | 1,35+0,14
7 4,59+0,14 | 0,412+0,01 | 77,18+0,2 | 1,78+0,12
8 4,7+0,43 | 0,601+0,007 | 77,13+0,2 | 1,26+0,11
9 3,3+1,05 | 0,546+0,004 | 78,99+0,3 | 1,75+0,07
10 3,78+0,618 | 0,618+0,06 | 77,65+0,14 | 1,28+0,09
11 3,78+0,65 | 0,514+0,035 | 77,89+0,68 | 2,03+0,11
12 4,82+0,38 | 0,583+0,089 | 67,35+0,23 | 1,47+0,05
13 4,13+0,23 | 0,523+0,025 | 80,06+0,02 | 1,51+0,06
14 3,79+0,87 | 0,458+0,07 | 69,23+0,14 | 1,35+0,09
15 3,3+1,45 | 0,549+0,096 | 75,12+0,27 | 1,41+0,07
16 3,54+0,75 | 0,512+0,071 | 76,56+0,15 | 1,43+0,19
17 3,54+0,96 | 0,523+0,084 | 75,95+0,5 | 1,32+0,04
18 3,65+0,45 | 0,545+0,05 | 77,12+0,09 | 1,46+0,09

3.3 Xay dung mdi quan hé giira cac yéu té cong nghé anh hwéng véi cac ham muc tiéu

3.3.1 Xay dung méi quan h¢ giira cac yéu té cong nghé anh hwéng téi ham muc

tiéu d9 Am

Tién hanh thyc nghiém trén hé thdng sy lanh vaéi nguyén liéu 1a hanh 14 theo céc yéu to

anh hudng va xac dinh do am.

Bang 3-3: Két qua xir ly thuc nghiém ham muc tiéu dd Am theo ma tran truc giao cap 2

2

2

X1 - X9~ - X3 -
N Xo X1 X2 X3 X1Xo | X1X3 XoX3 Y1
0.667 0.667 0.667
1 1 1 1 1 1 1 1 0,333 0,333 0,333 4
2 1 -1 1 1 -1 -1 1 0,333 0,333 0,333 4,86
3 1 1 -1 1 -1 1 -1 0,333 0,333 0,333 4,7
4 1 -1 -1 1 1 -1 -1 0,333 0,333 0,333 3,06




5 | 1 1 1 1 | 1| -1] -1]0333]033] 033 | 342
6 | 1 | -1 1 1 [ 1| 1 | 1033303330333 378
7 | 1 1 1 1 | 1| -1 | 1 |0333] 0333 | 0333 | 459
8 | 1 | -1 1 1 [ 1| 1 | 1 [0333 0330338 47
9 | 1 | 1414 | 0O 0 0| 0 | 0 | 1,333 | -0,667 | -0667 | 33
10 | 1 |-1414] 0 0 0| 0 | 0 | 1,333 | -0,667 | -0,667 | 3,78
11 | 1 0 | 1414 | 0 0| o | 0o |-0667 | 1,333 | -0667 | 3,78
2 [ 1 0 | -1414| 0 0| 0 | 0 |-0667 | 1,333 | -0667 | 482
13 | 1 0 0 | 1414 | 0 | 0 | 0 | -0667 | 0667 | 1,333 | 4,13
14 [ 1 0 0 |-1414| 0 | 0 | 0 |-0667 | -0,667 | 1,333 | 3,79
15 | 1 0 0 0 0| 0 | 0 |-0667 | -0667 | 0667 | 33
16 | 1 0 0 0 0| 0 | 0 |-0667]|-0667 | 0667 | 354
17 | 1 0 0 0 0| 0 | 0 |-0667|-0667 |-0667 | 354
18 | 1 0 0 0 0| 0 | 0 |-0667|-0667 | -0667 | 3,65

Xl | x| x| x| (xaxo)? | (xaxa) | (xexa)® | (xa)P | (k)P | (xs)?

1 | 1 | 1 | 1 1 1 1 |o011| 011 | 0,11

1 | 1 | 1 |1 1 1 1 |01l 011 | 011

1 | 1 | 1 |1 1 1 1 |01l 011 | 011

1 | 1 | 1 |1 1 1 1 |011| 011 | 011

1 | 1 | 1 |1 1 1 1 |01l 011 | 011

1 | 1 | 1 |1 1 1 1 |o011| 011 | 011

1 | 1 | 1 |1 1 1 1 | 011 | 011 | 0,11

1 | 1 | 1 |1 1 1 1 |o011| 011 | 011

1 | 2] 00 0 0 0 | 178 044 | 0,44

1 | 2] 00 0 0 0 |1,78| 044 | 044

1 10| 2 |0 0 0 0 |044| 1,78 | 0,44

—
w
»

—_




1 0 2 0 0 0 0 |044]| 178 0,44

1 0 0 2 0 0 0 |044| 044 1,78

1 0 0 2 0 0 0 |044| 044 1,78

1 0 0 0 0 0 0 |044| 044 0,44

1 0 0 0 0 0 0 |044| 044 0,44

1 0 0 0 0 0 0 |044| 044 0,44

1 0 0 0 0 0 0 |044| 044 0,44
XoYr | X1y1 | Xoy1 | Xayr | (Xex)yr | (XaiXa)yr | (XeXa)yr | (Xd)y1 | (x2)yr | (X1
4 4 4 4 4 4 4 1,332 | 1,332 | 1,332
4,86 | -4,86 | 4,86 | 486 | -486 | -4,86 486 | 1,618 | 1618 | 1,618
47 | 47 | -47 | 47 -4,7 4,7 -4,7 | 1565 | 1,565 | 1,565
3,06 | -3,06 | -3,06 | 3,06 | 3,06 -3,06 -3,06 | 1,019 | 1,019 | 1,019
342 | 3,42 | 342 | -342| 3,42 -3,42 3,42 | 1,139 | 1,139 | 1,139
3,78 | -3,78 | 3,78 | -3,78 | -3,78 3,78 -3,78 | 1,259 | 1,259 | 1,259
459 | 459 | -459 | -459 | -459 | -4,59 459 | 1528 | 1528 | 1,528
47 | 47 | -47 | 47 4,7 4,7 4,7 1,565 | 1,565 | 1,565
33 | 467 | O 0 0 0 0 4,399 | -2,201 | -2,201
3,78 | -534| 0 0 0 0 0 5,039 | -2,521 | -2,521
378 | 0 [534| 0 0 0 0 2,521 | 5,039 | -2,521
482 | 0 |-682| 0 0 0 0 -3,215 | 6,425 | -3,215
413 | 0 0 | 584 0 0 0 -2,755 | -2,755 | 5,505
379 | 0 0 |-536 0 0 0 2,528 | -2,528 | 5,052
33 | 0 0 0 0 0 0 2,201 | -2,201 | -2,201
354 | 0 0 0 0 0 0 -2,361 | -2,361 | -2,361
354 | 0 0 0 0 0 0 2,361 | -2,361 | -2,361
365 | 0 0 0 0 0 0 -2,435 | -2,435 | -2,435
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Ap dung phuong phap tinh toan trong phuwong phap quy hoach thyc nghiém va téi wu,
tinh du’(_)’C hé Sé cua phuong trinh hé)i quy g@m cac gla tl’i bo, b1, bz, bg, blz, b13, b23, b11, bzz, b33.

Bang 3-4:Bang: hé so ctia phwong trinh hdi quy cho d§ 4m

bo b1 b, b3 b12 D13 D23 b11 D22 ba3
3,93 | -0,031 | -0,205 | 0,051 | -0,344 | 0,156 | 0,399 | 0,011 | 0,393 0,222

Tinh phuong sai tai hién SinZ duge xac dinh theo 4 thi nghiém bd sung & tam:

Bang 3-5: Phwong sai tai hién cho d§ 4m

Mo V1 (yi-y )

1 3,3 0,043056
2 3,54 0,001056
3 3,54 0,001056
4 3,65 0,020306
v 3,5075 Y= 0,065475
St 0,022

Ta tinh dugc cac phuong sai : Spo, Sp1, Sb2, Sh3, Spi2, Sb13, Sb23, Sbi1, Sbo2, Shss

Bang 3-6: Sai 56 Ciia phwong trinh trong phwong trinh hdi quy cia d am

Sho Sh1 Sh2 Sh3 Sh12 Shi3 Sh23 Shi1 Sh22 Shas
0,035 | 0,043 0,043 0,043 | 0,052 | 0,052 | 0,052 | 0,052 | 0,052 0,052

Tinh ¥ nghia ctia hé s6 trong phuong trinh hdi quy duoc Kiém dinh theo tiéu chuan Student:
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Bang 3-7: Kiém tra tinh y nghia ciia hé s6 theo tiéu chuan Student cia d9 am
to t t2 t3 t12 ti3 to3 ti t22 ts3
112,863 | 0,72 4,808 1,193 | 6,581 | 2,991 | 7,634 | 0,207 | 7,501 | 4,238
nhan loai nhan loai | nhén loai nhan loai nhan nhan
1 0 1 0 1 0 1 0 1 1

Tra bang ty(f2)=t0.05=3,18, khi chon p=0,05, f,=n,-1.

Néu ty(f2) > toj: hé s6 bj bi loai khéi mo hinh toan

Néu tp(f2) < toj: hé s6 bj dwoc chap nhan.

Do vay phuong trinh hdi quy duéi dang:

= 3,93 — 0,205, — 0,344x1X, + 0,399%,X3 + 0,393( X,2-0,667) + 0,222( x5° -0,667)

Dua vao phuong trinh ta tinh dugc §; va (yi. §i)?

Bang 3-8: Két qua tinh i va (yi- §i)2 cia do am

N $i | bi9)| N $i | (i 9
1 3,985 0 10 3,52 0,068
2 4,673 | 0,035 11 4,016 0,056
3 4,285 | 0,172 12 4,596 0,05
4 3,597 | 0,288 13 3,964 | 0,028
5 3,187 | 0,054 14 3,964 0,03
6 3,875 | 0,009 15 3,52 0,048
7 5,083 | 0,243 16 3,52 0

8 4,395 | 0,093 17 3,52 0

9 3,52 | 0,048 18 3,52 0,017
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Dé kiém tra su twong thich ctia phuong trinh hdi quy véi thyc nghiém , tinh phuong sai du

_Sq

T Q2
Sh

F

Bang 3-9: Kiém dinh fisher ciia phwong trinh héi quy ham dé am

L=6 f1:12, f2:3
Se 0,103
Sin’ 0,022
F 4,739
Firabamg Fo,95(12,3) = 8,745

Két qua cho thdy F < Fuabang = Fogs23), do d6 phuong trinh héi quy tuong thich véi thyuc
nghiém. Vi f; = N-L = 18-6 =12

Vay phuong trinh thuc nghiém hdi quy cia do am la:
§ = 3,93 — 0,205%, — 0,344%1x2 + 0,399%X3 + 0,393( %,2-0,667) + 0,222( x42 -0,667)
Nhan xét:

Qua kiém tra tiéu chuan Fisher di cho thiy phuong trinh hdi quy hoan toan tuong thich
véi s liéu thyc nghiém. Vi vay, ching ta c¢6 thé duoc sir dung dé tinh toan xac lap ché do

cong nghé.

Tir phuong trinh ta thdy ca ba yéu t déu anh huong dén d6 am caa san pham hanh 14 siy
kho. Trong d6 yéu té téc do tac nhan say anh huong truc tiép dén do am cua san pham, dong
thoi su twong tac gitta yéu té nhiét do tac nhan sdy- toc do tac nhan sdy va sy tuong tic cua

yéu td téc do tac nhan siy- bé day 16p nguyén liéu anh huong nhiéu dén d6 am cua san pham.
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3.3.2 Xay dwng méi quan hé giira cac yéu té cong nghé anh hwéng téi ham muc

tiéu ham lwong tinh dau

Tién hanh thuc nghiém trén hé thdng say lanh véi nguyén liéu 1a hanh 14 theo céc yéu té

anh hudng va xac dinh ham luong tinh dau.

Bang 3-10: Két qua xit Iy thuc nghiém ham muc tiéu ham lwong tinh dau theo ma tran

truc giao cap 2

X, - Xo” - X3’ -

Ne] . % oo | e | R R G 667 | 0.0667 | 0,667 | O

11| 1 1 1 1 | 1 | 1 | 0333 | 0333 | 0333 | 0532
2 [ 1 | 1 1 1 | 1 | 1] 1 | 033 | 0333 | 0333 | 0489
3 1| 1 1 1 | 1 | L | L | 0333 | 0333 | 0333 | 0,49
4 | 1] 1 1 1 1 | 1 | -1 | 0333 | 0333 | 0,333 | 0,546
5 | 1| 1 1 1 1 | 1 | -1 | 0333 | 0333 | 0,333 | 0,531
6 | 1 | -1 1 1 | 1| 1] 1| 0333 | 0333 | 0333 | 0506
71| 1 1 1 | 1 | 1] 1 | 0333 | 0333 | 0333 | 0412
g8 | 1 | -1 1 1 1 | 1 | 1 | 0333 | 0333 | 0333 | 0,601
9 | 1 | 1414 | 0 0 0 | 0 | 0 | 1333 | 0,667 | 0,667 | 0,546
10| 1 |-1414] o0 0 0 | 0 | 0 | 1333 | 0,667 | 0,667 | 0,618
| 1| 0 |144] o0 0 | 0 | 0 | 0667 | 1,333 | 0,667 | 0514
2 1| 0 |-1414] 0 0 | 0 | 0 | -0667 | 1,333 | 0,667 | 0583
B 1] 0 0 | 1414 | 0 | 0 | 0 | 0667 | 0667 | 1,333 | 0523
%1 o 0 | -1414| 0 | 0 | 0 | 0667 | 0667 | 1,333 | 0458
B 1] 0 0 0 0 | 0 | 0 | -0667 | 0,667 | 0,667 | 0,549
61 0 0 0 0 | 0 | 0 | -0667 | 0,667 | 0,667 | 0512
711 0 0 0 0 | 0 | 0 | -0667 | 0,667 | 0,667 | 0523
B 1] 0 0 0 0 | 0 | 0 | -0667 | 0,667 | 0,667 | 0,545
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Xo° X1’ X2’ Xa© | (Xx2)” | (Xaxa)® | (XoXa)” | (x)7 | (%2 (X3

1 1 1 1 1 1 1 0,11 0,11 0,11

1 1 1 1 1 1 1 0,11 0,11 0,11

1 1 1 1 1 1 1 0,11 0,11 0,11

1 1 1 1 1 1 1 0,11 0,11 0,11

1 1 1 1 1 1 1 0,11 0,11 0,11

1 1 1 1 1 1 1 0,11 0,11 0,11

1 1 1 1 1 1 1 0,11 0,11 0,11

1 1 1 1 1 1 1 0,11 0,11 0,11

1 2 0 0 0 0 0 1,78 0,44 0,44

1 2 0 0 0 0 0 1,78 0,44 0,44

1 0 2 0 0 0 0 0,44 1,78 0,44

1 0 2 0 0 0 0 0,44 1,78 0,44

1 0 0 2 0 0 0 0,44 0,44 1,78

1 0 0 2 0 0 0 0,44 0,44 1,78

1 0 0 0 0 0 0 0,44 | 0,44 0,44

1 0 0 0 0 0 0 0,44 0,44 0,44

1 0 0 0 0 0 0 0,44 | 0,44 0,44

1 0 0 0 0 0 0 0,44 | 0,44 0,44
XoY1 X1Y1 X2Y1 X3Y1 (XX2)y1 | (XaXa)yr | (X2Xa)yr | (Xa)y1 | (X2)y1 | (X3)ys
0,532 | 0,532 0,532 0,532 0,532 0,532 0,532 | 0,177 | 0,177 0,177
0,489 | -0,489 | 0,489 0,489 -0,489 | -0,489 0,489 | 0,163 | 0,163 0,163
0,496 | 0,496 | -0,496 0,496 -0,496 0,496 -0,496 | 0,165 | 0,165 0,165
0,546 | -0,546 | -0,546 0,546 0,546 -0,546 | -0,546 | 0,182 | 0,182 0,182
0,531 | 0,531 0,531 -0,531 0,531 -0,531 | -0,531 | 0,177 | 0,177 0,177
0,506 | -0,506 | 0,506 -0,506 -0,506 0,506 -0,506 | 0,168 | 0,168 0,168
0,412 | 0,412 | -0,412 -0,412 -0,412 | -0,412 0,412 | 0,137 | 0,137 0,137
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0,601 | -0,601 | -0,601 | -0,601 0,601 0,601 0,601 0,2 0,2 0,2

0,546 | 0,77 0 0 0 0 0 0,728 | -0,364 | -0,364
0,618 | -0,87 0 0 0 0 0 0,824 | -0,412 | -0,412
0,514 0 0,73 0 0 0 0 -0,343 | 0,685 | -0,343
0,583 0 -0,82 0 0 0 0 -0,389 | 0,777 | -0,389
0,523 0 0 0,74 0 0 0 -0,349 | -0,349 | 0,697
0,458 0 0 -0,65 0 0 0 -0,305 | -0,305 | 0,611
0,549 0 0 0 0 0 0 -0,366 | -0,366 | -0,366
0,512 0 0 0 0 0 0 -0,342 | -0,342 | -0,342
0,523 0 0 0 0 0 0 -0,349 | -0,349 | -0,349
0,545 0 0 0 0 0 0 -0,364 | -0,364 | -0,364

Ap dung phuong phap tinh toan trong phuong phap quy hoach thyc nghiém va téi wu, tinh

du’(_)’C hé Sé cua phu:ong trinh h6| quy gﬁm cac gla tl’i bo, bl, bz, b3, b12, b13, b23, b11, bzz, b33.

Bang 3-11: Hé sb ciia phwong trinh hdi quy cho ham lweng tinh dau

bo

by

b2

bs

b12

b13 ba3

bll

b22

0,558

-0,023

-0,008

0,009

0,038

0,02 | -0,006

0,014

-0,002

-0,032

Tinh phuong sai tai hién Sy’ dugc xac dinh theo 4 thi nghiém bé sung & tam:

Bang 3-12: Phwong sai tai hién cho ham lweng tinh diu

o |1 (yi-y )°

1 0,549 0,000280563
2 0,512 0,000410063
3 0,523 0,0000855625
4 0,545 0,000162563
y 0,53225 Y= 0,0093875
St 0,735
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Ta tinh dugc cac phuong sai : Spo, Sp1, Sb2, Sb3, Sb12, Sb13, Sb23, Sbit, Sh22, Sb33

Bang 3-13: Sai s6 ciia phwong trinh trong phwong trinh hdi quy ciia ham lweng tinh dau

Sho

Sh1

Sh2

Sw3

Sh12

Shis

Sb23

Shi1

Sh22

Sh33

0,004

0,005

0,005

0,005

0,006

0,006

0,006

0,006

0,006

0,006

Tinh y nghia ctia hé s6 trong phuong trinh hoi quy duoc kiém dinh theo tiéu chuan Student:

Bang 3-14: Kiém tra tinh ¥ nghia cia hé sb theo tiéu chuan Student ciia ham lweng tinh

dau
to t; t t3 t12 ti3 t23 tin t22 ta3
130,033 | 4,452 1,543 1,712 | 6,136 | 3,138 | 0,899 | 2,308 | 0,377 5,026
nhan nhan loai loai | nhan loai loai loai loai nhan
1 1 0 0 1 0 0 0 0 1

Tra béng tp(fz):t0.05:3.18, khi chon p:005, f2=n0-1.

Néu t,(f2) > to;: hé s6 bj bi loai khéi mo hinh toan

Néu ty(f2) < to;: hé s6 bj dwoc chap nhan.

Do vay phuong trinh héi quy duéi dang:

¥ = 0,558 -0,023x; +0,038x1x2 -0,032( x3° -0,667)

Dua vao phuong trinh ta tinh duoc §; va (Yi. 9i)2

Bang 3-15: Két qua tinh §i va (yi- $i)2 ciia ham lwong tinh dau.

N Si (vi- 1) N 3i (vi- $1)°
1 0,562 0,001 10 0,612 0
2 0,532 0,002 11 0,579 0,004
3 0,486 0 12 0,579 0
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4 0,608 0,004 13 0,515 0
5 0,562 0,001 14 0,515 0,003
6 0,532 0,001 15 0,579 0,001
7 0,486 0,006 16 0,579 0,005
8 0,608 0 17 0,579 0,003
9 0,547 0 18 0,579 0,001
Dé kiém tra sy twong thich ctia phuong trinh hoi quy véi thuc nghiém, tinh phuong sai du
FoSe
S

Bang 3-16: Kiém dinh fisher ciia phwong trinh hdi quy ham tinh dau

Két qua cho théy F < Fiabang = Fo.95(14,3), do d6 phuong trinh hoi quy tuong thich vai

L=4
f1=14, £2=3
Sq’ 0,002
Stn” 0,0001
F 7.194
Firabamg F0,95(14,3) = 8,715

thuc nghiém. Vi f; = N-L = 18- 4=14

Vay phuong trinh thuc nghiém hdi quy cia tinh dau Ia:

¥ = 0,558 -0,023x; +0,038x1x, -0,032( x3%-0,667)

Nhan xét:

Qua kiém tra tiéu chuan Fisher di cho thiy phuong trinh hdi quy hoan toan tuong thich

véi s liéu thyc nghiém. Vi vay, ching ta c¢6 thé duoc sir dung dé tinh toan xac lap ché do

cdng nghé.
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Tir phuong trinh ta thay ca ba yéu té déu anh huong dén ham lugng tinh dau trich ly duoc.

Ddng thai yéu té nhiét do, sy twong tac gitra yéu td nhiét 6 va tée do tac nhan say s& lam anh

huong dén ham luong tinh dau. Trong d6 yéu té bé day I6p nguyén liéu it anh huéng dén ham

lwong tinh dau.

3.3.3 Xay dwng méi quan h¢ giira cac yéu té cong nghé anh hwéng téi ham muc

tidu dd hit nwéc phuc hoi

Tién hanh thuc nghiém trén hé thdng say lanh vai nguyén liéu 1a hanh 14 theo céc yéu tb

anh huong va xéac dinh ty 18 hit nude phuc hoi

Bang 3-17: Két qua xir ly thuc nghiém ham muc tiéu ty 1é hit nwéc phuc hdi theo ma

tran truc giao cap 2

X1° - Xo - X3 -
Ve o o e R R 9% eer | 0667 | 0,667 |

1 1] 1 1 1 1 | 1 | 1 | 0333 | 0333 | 0333 | 80,88
2 [ 1| 4 1 1 | 1 | - | 1 | 0333 |0333 | 0333 | 79,76
3 1| 1 1 1 | 1 | L | = | 0333 | 0333 | 0333 | 79,64
4 1| 1 1 1 1 | 1 | -1 | 0333 | 0333 | 0333 | 77,84
5 | 1| 1 1 1 | 1 | 1 | -1 | 0333 | 0333 | 0333 | 79,17
6 | 1| -1 1 1 | 1 | L | -1 | 0333 | 0333 | 0333 | 7617
7 11 1 1 | 1 | 1 | 1 | 1 |03 |03 0333 | 77.18
§ | 1| -1 1 | 1 | 1 | T | 1 |03 |0333] 0333 | 77.13
o | 1 | 1414 0 0 | 0 | 0 | 0 | 1,333 | 0,667 | -0,667 | 78,99
10| 11414 0 0 | 0 | 0 | 0 | 1,333 | 0,667 | 0,667 | 77,65
11 1] 0 |1414] 0 | 0 | 0 | 0 | 0667 | 1,333 | 0,667 | 77,89
2 1] 0 |1414] 0 | 0 | 0 | 0 | 0667 | 1,333 | 0,667 | 67,35
3] 1] 0 0 | 1414 0 | 0 | 0 | -0667 | 0667 | 1,333 | 80,06
% 1] o0 0 |-1414] 0 | 0 | 0 | -0667 | 0667 | 1,333 | 69,23
51| 0 0 0 | 0 | 0 | 0 | 0667 | 0667 | -0667 | 7512
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16 1 0 0 0 0 0 0 -0,667 | -0,667 | -0,667 | 76,56
17 1 0 0 0 0 0 0 -0,667 | -0,667 | -0,667 | 75,95
18 1 0 0 0 0 0 0 -0,667 | -0,667 | -0,667 | 77,12
Xo X4 Xo” Xs® | (xx2)? | (xxa)® | (xoxa)? | (') | (x2)° | (x3')?
1 1 1 1 1 1 1 0,11 0,11 0,11
1 1 1 1 1 1 1 0,11 0,11 0,11
1 1 1 1 1 1 1 0,11 0,11 0,11
1 1 1 1 1 1 1 0,11 0,11 0,11
1 1 1 1 1 1 1 0,11 0,11 0,11
1 1 1 1 1 1 1 0,11 0,11 0,11
1 1 1 1 1 1 1 0,11 0,11 0,11
1 1 1 1 1 1 1 0,11 0,11 0,11
1 2 0 0 0 0 0 1,78 0,44 0,44
1 2 0 0 0 0 0 1,78 0,44 0,44
1 0 2 0 0 0 0 0,44 1,78 0,44
1 0 2 0 0 0 0 0,44 1,78 0,44
1 0 0 2 0 0 0 0,44 0,44 1,78
1 0 0 2 0 0 0 0,44 0,44 1,78
1 0 0 0 0 0 0 0,44 | 0,44 0,44
1 0 0 0 0 0 0 0,44 0,44 0,44
1 0 0 0 0 0 0 0,44 0,44 0,44
1 0 0 0 0 0 0 0,44 | 0,44 0,44
(X2X3)
XoYs | X1z | X2Ys Xays | (XiX2)ys | (XiXa)Ys s (xys | (x2)ys | (X3)ys
80,88 | 80,88 | 80,88 | 80,88 80,88 80,88 | 80,88 | 26,933 26,933 | 26,933
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79,76 | -79,76 | 79,76 | 79,76 -719,76 | -79,76 | 79,76 | 26,56 26,56 26,56
79,64 | 79,64 | -79,64 | 79,64 -79,64 79,64 | -79,64 | 26,52 26,52 26,52
77,84 | -77,84 | -77,84 | 77,84 77,84 -(7,84 | -77,84 | 25921 | 25,921 | 25,921
79,17 | 79,17 | 79,17 | -79,17 79,17 -719,17 | -79,17 | 26,364 | 26,364 | 26,364
76,17 | -76,17 | 76,17 | -76,17 -76,17 76,17 | -76,17 | 25,365 | 25,365 | 25,365
77,18 | 77,18 | -77,18 | -77,18 -(7,18 | -77,18 | 77,18 | 25,701 | 25,701 | 25,701
7713 | -77,13 | -77,13 | -77,13 77,13 77,13 | 77,13 | 25,684 | 25,684 | 25,684
78,99 | 111,69 0 0 0 0 0 105,294 | -52,686 | -52,686
77,65 | -109,8 0 0 0 0 0 103,507 | -51,793 | -51,793
77,89 0 110,14 0 0 0 0 -51,953 | 103,827 | -51,953
67,35 0 -95,23 0 0 0 0 -44,922 | 89,778 | -44,922
80,06 0 0 113,2 0 0 0 -53,4 -53,4 106,72
69,23 0 0 -97,89 0 0 0 -46,176 | -46,176 | 92,284
75,12 0 0 0 0 0 0 -50,105 | -50,105 | -50,105
76,56 0 0 0 0 0 0 -51,066 | -51,066 | -51,066
75,95 0 0 0 0 0 0 -50,659 | -50,659 | -50,659
77,12 0 0 0 0 0 0 -51,439 | -51,439 | -51,439

Ap dung phuong phép tinh toan trong phuong phap quy hoach thyc nghiém va t6i wu, tinh

du’Q’C hé Sé Cua phU.’O’l’lg trinh h6| quy gém cac gla tl’i bo, bl, bz, b3, b12, b13, b23, b11, bzz, b33.

Bang 3-18: Hé s6 ciia phwong trinh hoi quy cho ty 1é hat nwéc phuc hdi

bo

by

b2

bs

b12

b13

ba3

bll

b22

b33

76,872

0,655

1,591

1,982

0,284

-0,016

0,266

2,277

-0,587

0,431

Tinh phwong sai tai hién Sy’ duge xac dinh theo 4 thi nghiém bé sung & tam:
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Biang 3-19: Phwong sai tai hi¢n cho ty 1¢ hit nwéc phuc hdi

No | Ys (Vi-y )?

1 75,12 1,139556
2 76,56 0,138756
3 75,95 0,056406
4 77,12 0,869556
% 76,1815 3'=12,204275
Sw’ | 0,735

Ta tinh dugc cac phuong sai : Spo, Sp1, Sb2, Sh3, Spi2, Sb13, Sb23, Sb11, Sbo2, Shas

Bang 3-20: Sai s6 ciia phwong trinh trong phwong trinh hdi quy ciaa ty I& hit nwéc phuc

hoi
Sho Sh1 Sh2 Sh3 Sh12 Shis Sh23 Sh11 Sh22 Shaz
0,202 | 0,247 0,247 0,247 | 0,303 | 0,303 | 0,303 | 0,304 | 0,304 0,304

Tinh ¥ nghia ctia hé s trong phuong trinh hdi quy duoc kiém dinh theo tiéu chuan Student:

Bing 3-21: Kiém tra tinh y nghia ciia hé so theo tiéu chuan Student cia ty 1¢ hit nwréc

phuc hdi
to t; t t3 ti2 ti3 t23 ti1 t22 t33
380,479 | 2,649 6,43 8,01 | 0,936 | 0,054 | 0,879 | 7,496 | 1,932 1,418
nhan loai nhan nhan | loai loai loai | nhan loai loai
1 0 1 1 0 0 0 1 0 0

Tra bang ty(f2)=t0.0s=3.18, khi chon p=0.05, f,=n,-1.

Néu ty(f2) > toj: hé s6 bj bi loai khoi mo hinh toan
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Néu ty(f,) < ty;: hé s6 bj dugc chap nhan.

Do véy phuong trinh hdi quy duéi dang:

¥ = 76,872 +1,591x, +1,982x3 + 2,277( X, -0,667)
Dua vao phuong trinh ta tinh duge §i va (yi. 9i)

Bang 3-22: Két qua tinh §i va (yi- §i)2 caa ty 1é hit nwéc phuc hoi

% | s N Si (vi $1)°
81,203 | 0,104 10 79,907 | 5,095
81,203 | 2,083 11 77,603 | 0,082
78,021 | 2,62 12 73,104 | 33,104
78,021 | 0,033 13 78,156 | 3,626
77,239 | 3,728 14 72,551 | 11,027
77,239 | 1,143 15 75,353 | 0,054
74,057 | 9,752 16 75,353 | 1,456
74,057 | 9,442 17 75,353 | 0,356
9 79,907 | 0,841 18 75,353 | 3,121

0| N| o of M W N | Z

Pé kiém tra sy twong thich ctia phuong trinh hoi quy vai thuc nghiém , tinh phwong sai du
S

=<z
Sth

F

Biang 3-23: Kiém dinh fisher ciia phwong trinh hdi quy ham ty 1 hit nwéc phuc hdi

L=4 f1=14, f2=3
S¢° 6,262
Sth2 0,735
F 8523
Fuabamg | F0,95(14,3) = 8,715
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Két qua cho thay F < Fyapang = Fogs(143), do d6 phuong trinh héi quy tuong thich véi
thuc nghiém. Vi f; = N-L = 18- 4=14

Vay phuong trinh thuc nghiém hdi quy cuaty 18 hut nuéc phuc hoi la:

¥ = 76,872 +1,591x, +1,982x3 + 152,277( x4 -0,667)

Nhan xét:

Qua kiém tra tiéu chuan Fisher dd cho thiy phuong trinh hdi quy hoan toan twong thich

véi s6 lieu thuc nghiém. Vi vay, ching ta c6 thé dugc sir dung dé tinh todn xac lap ché do

cong ngh¢.

Tir phuong trinh ta thay ca ba yéu td déu anh huong dén ty 1é hut nudc phuc héi. Khi

Xét cac yéu td ddng thoi thi ta thiy yéu té tde do tac nhan sdy va bé day 16p nguyén liéu anh

hudng nhiéu dén ty 18 hut nude phuc hoi cua san pham hanh 14 say.

3.3.4 Xay dung méi quan h¢ giira cac yéu té cong nghé anh hwéng téi ham muc

tiéu chi phi ning luwgng

Tién hanh thuc nghiém trén hé thdng sy lanh véi nguyén liéu Ia hanh 14 theo cac yéu té

anh hudng va xac dinh chi phi nang luong

Bang 3-24: Két qua xir ly thuc nghiém ham muc tiéu chi phi ning lrong theo ma tran

truc giao cip 2

X1° - Xo - X3 -

NPl e e e e o 106 e | 0ee7 | 0eer |

1] 1] 1 1 1 1 1 | 1 | 0333 | 0333 | 0333 | 156
2 1] 1 1 1 | 1 | 1 | L | 0333 | 0333 | 0333 | 184
3 | 1] 1 1 1 | 1 1 | -1 | 0333 | 0333 | 0333 | 146
4 1] 1 | 1 1 1 1 | 1 | 0333 | 0333 | 0333 | 107
5 | 1] 1 1 1 1 1 | 1 | 0333 | 0333 | 0333 | 141
6 | 1| -1 1 T 1 | -1 | 0333 | 0333 | 0333 | 135




7 1 1 -1 -1 -1 -1 1 0,333 0,333 0,333 1,78
8 1 -1 -1 -1 1 1 1 0,333 0,333 0,333 1,26
9 1| 1,414 0 0 0 0 0 1,333 | -0,667 | -0,667 1,75
10 | 1 | -1,414 0 0 0 0 0 1,333 | -0,667 | -0,667 1,28
11 | 1 0 1,414 0 0 0 0 -0,667 | 1,333 | -0,667 2,03
12 | 1 0 -1,414 0 0 0 0 -0,667 | 1,333 | -0,667 1,47
13 | 1 0 0 1,414 0 0 0 -0,667 | -0,667 | 1,333 151
14 | 1 0 0 -1,414 0 0 0 -0,667 | -0,667 | 1,333 1,35
15 | 1 0 0 0 0 0 0 -0,667 | -0,667 | -0,667 1,41
16 | 1 0 0 0 0 0 0 -0,667 | -0,667 | -0,667 1,43
17 | 1 0 0 0 0 0 0 -0,667 | -0,667 | -0,667 1,32
18 | 1 0 0 0 0 0 0 -0,667 | -0,667 | -0,667 1,46

Xo? Xq° Xo° Xs® | (x2X2)? | (xxa)? | (xaxa)® | (x)2 | (2)* | (x3)?

1 1 1 1 1 1 1 0,11 0,11 0,11

1 1 1 1 1 1 1 0,11 0,11 0,11

1 1 1 1 1 1 1 0,11 0,11 0,11

1 1 1 1 1 1 1 0,11 0,11 0,11

1 1 1 1 1 1 1 0,11 0,11 0,11

1 1 1 1 1 1 1 0,11 0,11 0,11

1 1 1 1 1 1 1 0,11 0,11 0,11

1 1 1 1 1 1 1 0,11 0,11 0,11

1 2 0 0 0 0 0 1,78 0,44 0,44

1 2 0 0 0 0 0 1,78 0,44 0,44

1 0 2 0 0 0 0 0,44 1,78 0,44

1 0 2 0 0 0 0 0,44 1,78 0,44

1 0 0 2 0 0 0 0,44 0,44 1,78

1 0 0 2 0 0 0 0,44 0,44 1,78
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044 | 044 | 044
044 | 044 | 044
044 | 044 | 044
044 | 044 | 044

I
o| o ol o
o| o o o
o| o o o
ol o ol o
o| o o o
o| o o o

XoYa | XaYa | XoYa | XaYa | (XiX2)Ya | (XaXs)Ya | (X2Xa)Ya | (X1)Ya | (X2)Ya | (X3)Ya
156 | 1,56 156 | 1,56 1,56 1,56 1,56 0,52 0,52 0,52
184 | -1,84 1,84 1,84 -1,84 -1,84 1,84 0,61 0,61 0,61
1,46 1,46 -1,46 | 1,46 -1,46 1,46 -1,46 0,49 0,49 0,49
197 -197 | -197 | 1,97 1,97 -1,97 -1,97 0,66 0,66 0,66
1,41 1,41 1,41 | -141 1,41 -1,41 -1,41 0,47 0,47 0,47
1,35| -1,35 13 | -135| -1,35 1,35 -1,35 0,45 0,45 0,45
1,78 | 1,78 -1,78 | -1,78 | -1,78 -1,78 1,78 0,59 0,59 0,59
126 | -1,26 | -1,26 | -1,26 1,26 1,26 1,26 0,42 0,42 0,42

1,75 | 2,47 0 0 0 0 0 2,33 | -1,17 -1,17
1,28 | -181 0 0 0 0 0 1,71 | -0,85 -0,85
2,03 0 2,87 0 0 0 0 -135 | 2,71 -1,35
1,47 0 -2,08 0 0 0 0 -0,98 | 1,96 -0,98
1,51 0 0 2,14 0 0 0 -1,01 | -1,01 2,01
1,35 0 0 -1,91 0 0 0 -0,9 -0,9 1,8
1,41 0 0 0 0 0 0 -0,94 | -0,94 -0,94
1,43 0 0 0 0 0 0 -0,95 | -0,95 -0,95
1,32 0 0 0 0 0 0 -0,88 | -0,88 -0,88
1,46 0 0 0 0 0 0 -0,97 | -0,97 -0,97

Ap dung phuong phap tinh toan trong phwong phap quy hoach thuc nghiém va tdi wu,

tinh duoc hé Sf’) cua phu’ong trinh h@l quy gém cac gla tri bo, by, by, b3, b1o, b13, b3, b1y, b2y, Das.
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Bang 3-25: Hé s6 ciia phwong trinh hdi quy cho chi phi ning lwong

bo

b1

b,

b3

b12

D13

D23

b11

D22

ba3

1,536

0,038

0,04

0,105

-0,029

-0,171

0,031

0,032

0,15

-0,011

Tinh phuong sai tai hién Sy? duge xac dinh theo 4 thi nghiém bé sung & tam:

No | Vva (yi-y )

1 1,41 0,0001
2 1,43 0,0006
3 1,32 0,0072
4 1,46 0,003

Y, 1,41 3'=0,0109
Sw® | 0,004

Bang 3-26: Phwong sai tai hién cho chi phi nang lwong

Ta tinh dugc cac phuong sai : Spo, Sp1, Sb2, Sb3, Sh12, Sb13, Sh2s, Sbit, Sh22, Sbas

Bang 3-27: Sai sb ciia phwong trinh trong phwong trinh hdi quy cia chi phi ning lwgng

Sho

Sh1

Sh2

Sb3

Sh12

Shis

Sh23

Shi1

Sh22

Sh33

0,014

0,017

0,017

0,017

0,021

0,021

0,021

0,021

0,021

0,021

Tinh ¥ nghia ctia hé s6 trong phuong trinh hoi quy duoc kiém dinh theo tiéu chuan Student:

Bang 3-28: Kiém tra tinh y nghia cta hé so theo tiéu chuan Student cia chi phi niing

lwgng
to t; t2 t3 ti2 ti3 t23 t1 t22 ts3
108,081 | 2,177 2,308 6,016 | 1,349 | 8,036 | 1,466 | 1,494 | 7,022 0,505
nhan loai loai nhan | loai nhan loai loai nhan loai
1 0 0 1 0 1 0 0 1 0
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Tra bang t,(f2)=t.05=3.18, khi chon p=0.05, f,=n,-1.
Néu ty(f2) > ty;: hé 6 bj bi loai khoi mo hinh toan
Néu ty(f2) < toj: hé s6 bj dwoc chap nhan.

Do vay phuong trinh hoi quy dudi dang:

$ = 1.538-0.105%3 -0.171.X1x3 +0.15( X, -0.667)
Dya vao phuong trinh ta tinh dugc §; va (yi. i)

Bang 3-29: Két qua tinh $i va (yi- $i)2 ciia chi phi ning lwong

N 9 |vis)*| N 5| (vis)
1 1,52 0 10 1,44 0,02
2 1,86 0 11 1,74 0,09
3 1,52 0 12 1,74 0,07
4 1,86 0,01 13 1,58 0,01
5 1,65 0,06 14 1,29 0

6 1,31 0 15 1,44 0

7 1,65 0,02 16 1,44 0

8 1,31 0 17 1,44 0,01
9 1,44 0,1 18 1,44 0

Pé kiém tra sy twong thich ctia phuong trinh hdi quy véi thuc nghiém , tinh phuong sai du

_Ss

Y
Sth

F
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Bang 3-30: Kiém dinh fisher ciia phwong trinh hdi quy ham chi phi ning hrong

L=4 f1=14, f2=3
Sq° 0,029
S’ 0,004

F 7,878

Ftrabamg FO,95(14,3) = 8,715

Két qua cho thdy F < Firabang = Fo.95(14,3), do d6 phuong trinh hoi quy tuong thich vai thyc
nghiém. Véi f; = N-L = 18- 4=14

Vay phuong trinh thuc nghiém hoi quy cia chi phi nang luong Ia:
¥ = 1,538-0,105x3 -0,171.X1x3 +0,15( X2 -0,667)
Nhan xét:

Qua kiém tra tiéu chuan Fisher di cho thay phuong trinh hdi quy hoan toan twong thich
véi s6 lieu thuc nghiém. Vi vay, ching ta c6 thé dugc sir dung dé tinh toan xac lap ché do

cong nghé.

Tir phuong trinh ta thay ca ba yéu té déu anh hudng dén chi phi ning luong. Khi xét cac
yéu t6 dong thoi thi ta thdy c6 sy tuong tac giita nhiét do siy va bé day 16p nguyén liéu sy
anh huong nhiéu dén chi phi nang luong, riéng yéu té bé day 16p nguyén liéu anh huong nhiéu

dén chi phi nang luong va yéu té toc do tac nhan say it bi anh huong dén chi phi ning luong.

3.4 Xay dung va giai bai toan t6i wu mt muc tiéu
C6 thé thiy rang, d6i tuong cdng nghé say lanh hanh 14 gom 4 ham muc tiéu: do am san

pham yi, ham lugng tinh dau ys, ty 1& hit nudc phuc hdi ys, chi phi nang lugng 1a y, bi tac
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dong bai 3 yéu td cong nghé: nhiét do tac nhan siy x;(°C), téc do6 tac nhan siy xa(m/s), bé day

I6p nguyén lig¢u x3(cm).
Néu xét riéng I& tirng muc tiéu thi bai toan téi vu nay dugc phéat trién nhu sau:
Hay tim x = (x), xJ® x]™) e Q = 1,414 <X, X, X, <114 dé

Yimin = yj(xjopt) =min fj(xl’XZ’XB) Y min :yj(xjopt) = min fj(xl’X21X3)
j=1+3 j=1+3

3.4.1 Giai bai toan téi wu mét muc tiéu ham do am
Phuong trinh hoi quy thuc nghiém cua do am la:
§ = 3,93 — 0,205, — 0,344%:X> + 0,399%X + 0,393( X% -0,667) + 0,222( x42-0,667).

Ap dung phan mém xir 1y s6 liéu SOLVER trong thu muc DATA trong phan mém Excel
2007 ta tinh duoc gia tri nho nhat ctia §-do am (véi dicu kién -1,414<x;,X,,X3 <1,414) la
Ymin=3,964 voi x/°' =1,314, x,1°'=0,000 ,x4*"'=1,414.

3.4.2 Giai bai toan toi wu mdt muc tiéu ham lwong tinh dau

Phuong trinh hdi quy thuc nghiém ctua ham lwong tinh dau 1a:
§ = 0,558 -0,023x; +0,038x1x2 -0,032( X52-0,667) .

Ap dung phan mém xir 1y s6 liéu SOLVER trong thu muc DATA trong phin mém
Excel 2007 ta tinh dugc gia tri nho nhét cia y-tinh dau (voi diéu kién -1,414<x;,X2,X3<1,414)
2 Ymax= 0,688 véi x" =-1,414, x,°"'=-1,414 x5°"'=0,000.

3.4.3 Giai bai toan téi wu mgt muc tiéu ham ty 1é hat nwéc phuc hoi

Phuong trinh hoi quy thuc nghiém cua ty 16 hut nuéc phuc hdi la:

§ = 76,872 +1,591x, +1,982x3 + 2,277( x1* -0,667)
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Ap dung phan mém xur 1y s6 liéu SOLVER trong thu muc DATA trong phan mém Excel
2007 ta tinh dwoc gia tri nho nhét cia -ty 16 hut nudce phuc hoi (véi diéu kién -1,414<x1,X2,X3

<1,414) 12 Ymax=84,11 v6i x7% =-1,414, x,°P'=1 414 x5°P'=1,414.

3.4.4 Giai bai toan téi wu mdt muc tiéu ham chi phi niing lwong

Phuong trinh hdi quy thuc nghiém cua chi phi niang luong Ia:
¥ = 1,538-0,05x3-0,171.X1X3 +0,15( x,*-0,667).

Ap dung phan mém xir 1y s6 liéu SOLVER trong thu muc DATA trong phin mém
Excel 2007 ta tinh dugc gid tri nho nhat cia §-chi phi ning luong (véi didu kién -

1,414<x1,X2,X3<1,414) 12 Ymin=1,25 v6i x" = -1,414, x°P'=1 414, xJ%'= -1,414.

3.5 Xay dwng va giai bai toan téi wu da muc tiéu
Tir c4c ham muc tiéu thanh phan ta s& dwa vé ham muc tiéu td hop.

MGt chuan tdi wu t6 hop S dugc dinh nghia theo biéu thic sau:
S x = [X"STO)1” =[] (yy(x) - y[™)*)*
Trong d6: y;(x)1a cdc phuong trinh hdi quy thuc nghiém véi cac muc tiéu khac nhau.
y™ la gid tri I6n nhat cua timg phuong trinh hdi quy.

D& dang thay S(x) chinh Ia khoang cach tir diém y(x) (hay F(Z) dén diém khong tuong
yUT hay fUT)_

Chung tbi cé cac ham thuc nghiém tim dugc nhu sau:
1 = 3,93 — 0,205x, — 0,344%:%, + 0,399%,X3 + 0,393( X,°-0,667) + 0,222( x3%-0,667).
§,= 0,558 -0,023x; +0,038x1X -0,032( x3%-0,667) .

3= 76,872 +1,591x, +1,982x3 + 2,277( x1%-0,667).
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4= 1,538-0,105x3 -0,171.X1X3 +0,15( X, -0,667).

Tir hé phuong trinh trén, ching t6i thay bai toan dit ra 1a tim cac thong s6 cong nghé x1,
X2, X3 Sa0 cho y1, Y4 dat gia tri min va Y,, y3 dat gia tri max. Vi cac ham muc tiéu khong hudng
dén cung mot gia tri cuc dai hay cuc tiéu. Do d6, phai chuyén hét cac ham muc tiéu y1, Yo, Vs,

Y4 vé cung mdt dang tim cuc tiéu bang cach:

|1(X) = yl(X) = fl(Xl’ X21X3)
IZ(X) =1/ yz(x) =1/ fz(xl’xzvxs)
|3(X) =1/ y3(x) =1/ f3(X1’ X2'X3)
1,(X) = Y, (X) = f,(X, %;,%5)

Tu do:
§2 = 1/[0,558 -0,023x; +0,038x;x, -0,032( X32 -0,667) ].
93= 1/[76,872 +1,591x, +1,982x3 + 2,277( X2 -0,667)].

Téi wu hoa phuong trinh Ip(x), 13(x) bang phan mém EXCEL- Solver dé tim min voi diéu
kién {-1,414<x1,X2,X3<1,414} ta duoc:

lomin = 1,454 V6i X1 =-1,414, X, =-1,414, x3 =-1,37
l3min =0,012 V&i x1=1,414, X, = 1,414, X3=1,414

e Giai bai toan bang phwong phap chuin t6 hop S hay phwong phap diém khong

tuéng

Tiép theo ta tim gié tri nho nhat cua S(x) tir d6 s& tim duoc nghiém (x1,x2,x3) nam trén
cung A-f(ZS)-f(ZR)-B dung gan nghiém khong tuong y“ ' nhit. Ap dung phan mém xu Iy sb
litcu SOLVER trong thu nuc DATA trong phian mém EXCEL 2007 ta tinh dwoc gia tri nho
nhat cua S(x) (V6i didu kién -1,414<x, Xo, X3<1,414 13 S(X)min =0,22 V&i X" = -1,414, x,°P'=-

0,494, x5°P'= -0,218.
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jopt jopt jopt
Jop 1X2JP1X3JP

Tur cac gia tri x; ta thyc hién phép toan chuyén bién di ma hoa x1, X2, X3

sang truc tu nhién Z;, Z, Z3 nho ap dung cong thic:

Z,=0,22 5+40=41,1°C

Z>=-0,2. 2+10=9,6m/s

Z,=-0,494 . 0,5+1=0,753 cm

2y, Z,, Z3 14 cac gié tri tdi vu can tim dé toi vu hoéa quy trinh cong nghé

3.6 Két qua kiém tra visinh

Chi tiéu vi sinh 1a mot chi tiéu rat quan trong dé danh gia chat luong va vé sinh an toan
thuc pham. Ngay nay, khi van dé vé an toan vé sinh thyc pham duoc nguoi tiéu dung ciing
nhu cac nudc nhap khau rat quan tdm thi chi tiéu ndy cang tré nén quan trong. Theo danh muc
tiéu chuan vé sinh ddi voi lwong thyuc thuc pham (gigi han 6 nhiém vi sinh trong thuc pham)
ban hanh kém theo quyét dinh s6 3742/2001/QD - BYT ngay 31 thang 8 nam 2001 cua Bo

truong bo y té thi rau khd yéu cau chi tiéu vi sinh nhu trong bang:

Bang 3-31: Y&u cau chi tiéu vi sinh

Chi tiéu Yéu cau s6 khuan lac / 1g san pham
Téng sé vi sinh vit hiéu khi <10 000

Coliforms <10

E.coli 0

Cl.perfringens <10

B.cereus <100

Téng s6 bdo tir nam men, ndm moc <100
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Bang 3-32: Két qua kiém tra vi sinh dbi véi mau hat chan khéng va khong hit chan

khéng
Chi tiéu Mau khéng hat chén Mau hat chan khéng
khong

Tong sé vi sinh vat hiéu khi 420 000 700
Coliforms 2 800 <10

E.coli <10 <10
Cl.perfringens <10 <10
B.cereus 400 9

Tong so bao tir nam men nam mac <10 <10

Qua két qua kiém tra vi sinh cho thay ddi véi san pham hanh la say kho khi bao quan &
diéu kién thuong, ¢ nhiét ¢6 phong va khdng hat chan khdng thi cac chi tiéu Tong sé vi sinh
vat hiéu khi, coliforms va B.cereus vuot ngoai mirc quy dinh cho phép dbi véi chi tiéu vi sinh
cua san pham rau qua sy kho. Con ddi vai san pham dugc hit chan khong thi san pham dat
chat lugng vi sinh theo tiéu chuan quy dinh. Nguyén nhan cé thé do khi bao quan & diéu kién
khong hat chan khéng l1am cho su phat trién caa cac vi sinh vat hiéu khi 1am cho san pham
khong dat chat luong.

3.7 K&ét giaa cam quan san pham hanh 14 say

Hinh 3-1: Hanh 14 sdy lanh (trai) va hanh 1a sy d6i luu (phai)

[61]



% DPiém chat lwgng cim quan ciia hanh say ¢ che d¢ toi wu va say lanh

Hanh séy 14 sdy lanh & ché do sdy t6i wu: 41,1 °C, 9,2 m/s, 0,735 cm
Hanh sdy d6i luu & nhiét do 75°C (Martinazzo, et al.., 2016)

Bang 3-33: Piém chit lwgng cam quan cia san pham bing phwong phap sy lanh va siy

déi luu
Mau Hanh 14 sdy lanh Hanh 1 say ddi luu
Chi tiéu chat lugng | Tong diém | Diém trung binh | Tongdiém | Diém trung binh
Mau sdc 259 4,32 259 3,02
Mui vi 274 4,56 274 4,15
Trang thai 245 4,08 245 3,11
Téng cong 12,96 10,28

Bang 3-34: Piém chat lweng cam quan cia san pham bing phwong phap sy ddi luu

Biéu d6 danh gia su yéu thich cua cac san pham theo chi tiéu mau sac, mui vi, trang thai.

5 5
45 4.5
4 4
35 3.5
3 [@Say lanh 3 0S4y lanh
2.5 - 2.5 .
2 B Say doi 2 B Say ddi
lvu Iwru
1.5 15
1 1
0.5 0.5
0 0
Mau sic MUi vi
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45

3.5

[ SAy lanh

25

0 Say déi
lwru

1.5

0.5

Trang thai

Hinh 3-2: Biéu @6 danh gia sw yéu thich cac san pham theo céc chi tiéu vé mau sic, mui

vi va trang thai

Qua cac biéu do danh gia sy yéu thich cac san pham ta thay, khi xét riéng ting chi tiéu

thi c6 sy khéc nhau rd rét vé mirc d6 yéu thich cua nguoi tiéu dung. Thé hién qua cac chi tiéu:

Vé mau sac: san pham sy lanh & ché @6 t6i uu nhin chung c6 sy yéu thich rd rang hon
SO VGi san pham say bang phuong phap say ddi luu. San pham siy lanh ¢ ché d¢ sy tbi uu
duoc danh gia 13 ¢6 mau sic dic trung cua hanh 14, con ddi voi san pham siy bang phuong
phap siy ddi luu thi mau sic cia hanh 14 da bat dau xau hién mau vang nau do nhiét ¢ cao co

thé 1am cho san pham bj chay.

Vé mui vi: san pham sy lanh ¢ ché d6 sdy téi wu va san pham siy bang phuong phap
sdy dbi luu co sy yéu thich vé mui vi gan nhu bang nhau. San pham van giit duoc mui thom

ctia cia hanh va khong co 1an mi la.

Vé trang thai: san pham sdy lanh ¢ ché d6 say téi uu nhin chung c6 su yéu thich nhiéu

hon so vé6i san pham sdy bang phuong phéap siy d6i lwu. San pham say lanh ¢ ché do siy toi
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wu o trang thai kho gion nhung khong bi gdy vun, con ddi véi san pham hanh siy ¢ phuong

phap siy dbi luu thi san pham kho, gion nhung lai xuat hién gdy vun nat.

e Diém danh gia sy yéu thich chung giira cac san pham

14

12

10
[3Say lanh

=S4y dbi
luru

Hinh 3-3: Biéu @6 danh gia sy yéu thich chung giira cac san pham

Duya vao biéu do trén, cd thé thay san pham hanh 14 siy ¢ phuong phap sy lanh duoc
yéu thich hon nhiéu so véi san pham dugc siy bang phuong phéap sy ddi luu. San pham sy

lanh duoc danh gia cao hon niéu vé mau sic va trang thai. V&i diém wa thich chung 1a 12.96.

Tuy pham vi cam quan chwa rong rai nhung két qua ciing cho thay kha quan ddi vai san
pham va 1a dong luc dé céc nha san xuat, doanh nghiép tiép tuc nghién ciru va hoan thién dé

san pham dat chat luong tot nhat.

3.8 Pé xuit quy trinh say hanh 14
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Quy trinh cdng nghé

A

Phan loai, xtt ly ii b

Cét khoanh

Say

Lam ngudi

Bao goi

Hanh 1a sdy

Hinh 3-4: Quy trinh c6ng nghé say hanh la

[65]
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Tap chét



Thuyét minh quy trinh:
Nguyén liéu: Nguyén liéu sir dung cho qué trinh say phai 1a nguyén liéu tuoi, mau sic dep,
tu nhién, khong bi dap nat, hu hong, chat lugng ddng déu nhau.
Xur ly, ruea:
Muc dich cua qua trinh xir ly 1a nham loai bé nhitng phan khong sir dung (cu), tap chat
(dat, cat), nhitng phan hu hong dap nét do qué trinh van chuyén, va dé tranh sy lay nhiém vi

sinh vat c6 san trén nguyén liéu vao nhiing cong doan sau.

Tién hanh: Cit bo phan ci va phan ngon mau vang cua l1a hanh, loai bo nhiing 14 bi dap

nat, hu hong rdi rira lai bang nugc sach, dé réo.

Hinh 3-5: Xir ly nguén lig¢u

Cat khoanh: Nguyén liéu sau khi xtr Iy dem rira, dé réo, tién hanh cat khoanh c6 kich

thuéc 3 - 5mm dé tao quy cach thanh pham va da dang hoa san pham.
2 Yy '

Hinh 3-6: Cit khoanh nguyén ligu

Say:
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Muc dich ciia quéa trinh sy 1a gitp kéo dai thoi gian bao quan, han ché sy phat trién cua

vi sinh vat.

Sau khi cit khoanh, hanh dugc rai déu 1én gia say da dugc rira sach, tién hanh siy bang

phuong say lanh.

Hinh 3-7: Rai khay va say nguyén liéu

Bao g6i: Hanh sau khi siy kho duoc bao goi trong tdi PE rdi dem hit chan khong ngay dé

tranh san pham bi hat am tro lai. Sau d6 dem di bao quan.

Hinh 3-8: Bao g6i san pham

Bao quan: Sau khi bao goi, tién hanh bao quan hanh khd & diéu kién nhiét d6 lanh (0- 5°C).

3.9 Tinh gia thanh san pham

binh muc cac cong doan chinh:

- binh muac céng doan xir ly: 1%
- Dinh mic cong doan cit khoanh: 1%
- binh mac cong doan say:
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San pham duoc siy dén do 4m:3,964%

D6 4m ban dau cua nguyén lidu: 92,1%

— dinh mirc cé6ng doan siy: 95%

- Dinh mtc cac cong doan con lai khdng dang ké

Tir dinh muc trén, dé san xuét ra 1kg hanh khd can 33,3kg hanh tuoi

Gia ban nguyén liéu tuoi: 8 000 VND/kg

Chi phi nang luong: 1,25 kW/h

Bao bi: 1kg hanh kho dugc dung trong 2 ti PE, gia tai PE 1a 500 (VND/tai).

Bang 3-35: Tinh toan gia thanh san pham

Chi phi S6 luong Pon gia Thanh tién (VND)
Nguyén liéu 33,3kg 8 000 VND/kg 266 000

Chi phi nang lwong | 1.25 kW/h 2000 VND/(kW/h) | 2500

Bao bi 2 t0i 500 VND/tti 1000

Tong cong 269 500
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CHUONG 4: KET LUAN
4.1 Kétluan

Qua nghién ciru thu duoc két qua

Tai nhiét d6 say 41,1 °C, téc do tac nhan siy 9,6m/s va bé day nguyén liéu 0,735cm qua
két qua xtr Iy cho thiy day la ché do siy tdi vu dam bao cho qué trinh bao quan hanh kho dong

thoi 1am giam toi da ham lugng tinh dau that thoat va giit dwoc mau sic dic trung cia hanh 14

San pham hanh 14 say c6 gia tri cdm quan tot dugce nguoi tiéu dung ua thich nhu mau sac

déc trung cta hanh 14, gitt dugc mui thom cua hanh va trang thai khoé gion khong bi vun nat.

Sau thoi gian bao quan khoang 1 thang, mau hanh 14 siy duoc bao quan trong tu lanh va
hat chan khéng thi van gitr dugc mau sac, mui vi cia hanh 14 dong thoi chi tiéu vi sinh vat

van nam trong chi tiéu cho phép.

Say ¢ ché d6 toi uu va danh gia cac chi tiéu vé nang suat, chat lugng vé sinh thyc pham da

dua ra duoc két qua nhu sau:
Do am cudi cung: 3,964 %
Diém chét lugng cam quan chung: 12,96
Ty 1& hat nuée phuc hoi: 84.11%

Gia thanh cua 1kg san pham: 86 500 VND/kg. gia thanh cta san pham khong quéa dat co
thé tng dung vao san xuat ¢ cong nghiép dé dap tmg duoc nhu ciu ngay cang cao cua thi

truong.

4.2 Kién nghi
Hanh 14 sdy kho c6 quy trinh thuc hién kha don gian nén cé thé thuc hién rdng réi va dé
dang, gitp hanh 14 c6 thé bao quan st dung dwoc lau. Tuy nhién vi nhitng diéu kién vé kinh

phi va thiét bi con han ché nén bai nghién cau nay chi khao sat mot vai yéu té anh huong
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trong quy trinh cdng nghé van can nghién ciu khao séat thém cac yéu té khac dé quy trinh hoan

thién.

e Khao sét yéu tb nhiét do dong swong
e Do 4m cua tac nhan siy

e Do am cua khong khi

e Nhiét do thiét bi ngung tu

e Nhiét d6 thiét bi bay hoi

e Khao sét vé cac yéu té gibng nguyén liéu. ..

Dbi véi san pham hanh khd, nghién ctu sir dung mot sé chét cd kha ning chéng bién

mau dé kéo dai thoi gian bao quan san pham.

Nghién ciru céc loai bao bi méi c6 kha niang kéo dai thém thoi gian bao quan dong thoi

van gitr dwoc mui va mau dic trung cho san pham.

Nghién ciiu hoan thién cong nghé, tién téi lap dat thiét bi siy véi cong suat, quy md 1on,

kha nang ty dong hoda cao.

San pham c thé san xuat trén day chuyén quy mé coéng nghiép lén, dé giam gia thanh cho
san pham dong thoi phai dat chét lugng vé mat vi sinh gitp cho san pham cé thé mé rong xuat

khau sang nhiing thi truong c6 yéu cau nghiém ngat hon.

Nghién citu mé rong ang dung caa phuong phap trén nhiéu déi tugng khac nhau.
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PHU LUC

PHU LUC A: PHIEU PANH GIA CAM QUAN

Phiéu danh gia cam quan so sanh thi hiéu cua nguoi tiéu dung d6i véi 2 loai hanh siy bang

phuong phap siy lanh va sdy bing phuwong phap sdy dbi luu.

PHIEU PANH GIA CAM QUAN SAN PHAM

Gidi tinh: [1 Nam (] Nt

Cam on cac ban da tham gia cam quan san pham. M&i ban s& dugc cam quan 2 mau hanh 14
say kho khac nhau. Ban hdy cho biét mirc do wa thich cua minh véi timg mau bang céch cho

diém theo thang diém dudi day:

Tén chi tiéu | Piém Yéu cau

Mau sic Mau xanh rat dic trung cua hanh
Mau xanh dac trung ctia hanh
Mau xanh nhat
Mau xanh rat nhat, xuat hién mau vang nau
Mau vang hoac nau sam
Mau den
Mui thom rét ddc trung ctia san pham hanh say,
khong c6 mui la
Mui thom dic trung cta san pham hanh sy, khong
cO mui la
Mui thom nhe, khéng cé mui la
Mui it thom, ¢c6 mui la xuat hién
Co mui la
MUi héi, théi
Hanh rat kho, gion, khdng bi gdy vun
Hanh khé gion, khéng bi gdy vun
Hanh khd, it gion, khdng bi gdy vun
Hanh con am, it gion, xuat hién vun nat
Hanh am, khéng gion, vun nat
Hanh bi gdy vun hoan toan
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Luu y: udng nuéc thanh vi sau mdi lan thir mau

Ban hay cho biét mirc d6 wa thich ddi voi cac mau:

Mau sic Muivi | Trang théi

Mau 1
Mau 2

PHU LUC B: KET QUA XU LY THONG KE

B1: Phan tich cam quan

SUMMARY
Groups Count Sum  Average Variance
sdy lanh 3 12.96 432  0.0576
sdy d6i luu 3 9.78 326  0.1161
ANOVA
Source of
Variation SS df MS F P-value F crit
Between
Groups 1.6854 1 16854 19.40587 0.011644 7.708647
Within Groups  0.3474 4 0.08685
Total 2.0328 5

P-value<ec=0.05 => bac bé Ho. C6 su khac biét y nghia théng ké gitra 2 loai san
pham hanh kho
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B2: két qua xir Iy s6 liéu dd 4m ban dau

dé dm

Mean 92.1258

Standard Error 0.03744

Median 92.09739

Mode #N/A

Standard

Deviation 0.064848

Sample Variance  0.004205

Kurtosis #DIV/0!

Skewness 1.593048

Range 0.12

Minimum 92.08

Maximum 92.2

Sum 276.3774

Count 3
B2: két qua xit Iy s6 liéu dd 4m

TN1 TN2 TN3 TN4 TN5 TN6 TN7 TN8 TN9

Mean 4 | 4.866667 4.7 3.06 3.42 3.78 4,59 4.7 3.3
Standard 0.034641 | 0.029059 | 0.011547 | 0.017321 | 0.011547 0 | 0.057735 | 0.01154 | 0.028868
Error 7
Median 4 4.86 4.7 3.06 3.42 3.78 4,59 4.7 3.3
Mode #N/A #N/A #N/A #N/A #N/A 3.78 #N/A #N/A #N/A
Standard 0.62 | 0.563225 | 0.02982 1.036 0.12 1.22555 | 0.13556 0.42 1.05
Deviation
Sample 0.0036 | 0.002533 0.0004 0.0009 0.0004 0 0.01 0.0004 0.0025
Variance
Kurtosis #DIV/0! #DIV/0! | #DIV/0! | #DIV/0! | #DIV/O! | #DIV/0! | #DIV/0! | #DIV/0! | #DIV/0!
Skewness -3.35E-14 | 0.585583 2E-13 | -6.6E-14 0 | #DIV/0! 4E-14 2E-13 -4E-14
Range 0.12 0.1 0.04 0.06 0.04 0 0.2 0.04 0.1
Minimum 3.94 4.82 4.68 3.03 34 3.78 4.49 4.68 3.25
Maximum 4.06 4.92 4.72 3.09 3.44 3.78 4.69 4,72 3.35
Sum 12 14.6 14.1 9.18 10.26 11.34 13.77 14.1 9.9
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Count 3 3 3 3 3 3 3 3 3
Confidence 0.1490483 | 0.125032 | 0.049683 | 0.074524 | 0.049683 0 | 0.248414 | 0.04968 | 0.124207
Level(95.0% 3
)
TN10 TN11 TN12 TN13 TN14 TN15 TN16 TN17 TN18
Mean 3.78 | 3.776667 481 4.13 3.79 | 3.333333 3.54 | 3.53666 3.65
7
Standard 0.023094 | 0.037565 | 0.005774 | 0.011547 | 0.017321 | 0.033333 | 0.023094 | 0.04910 | 0.023094
Error 3
Median 3.78 3.78 481 4.13 3.79 3.3 3.54 3.54 3.65
Mode #N/A #N/A #N/A #N/A #N/A 3.3 #N/A #N/A #N/A
Standard 0.68 | 0.65064 0.38 0.232 0.87 | 1.257735 | 0.752451 | 0.96859 0.45
Deviation
Sample 0.0016 | 0.004233 0.0001 0.0004 0.0009 | 0.003333 0.0016 | 0.00723 0.0016
Variance 3
Kurtosis #DIV/O! #DIV/O! | #DIV/0! | #DIV/0! | #DIV/0! | #DIV/O! | #DIV/O! | #DIV/0! | #DIV/0!
Skewness 4.996E-14 - 4E-13 2E-13 | 6.64E-14 | 1.732051 -1E-13 -0.1761 0
0.229937
Range 0.08 0.13 0.02 0.04 0.06 0.1 0.08 0.17 0.08
Minimum 3.74 3.71 4.8 411 3.76 3.3 35 3.45 3.61
Maximum 3.82 3.84 4.82 4.15 3.82 34 3.58 3.62 3.69
Sum 11.34 11.33 14.43 12.39 11.37 10 10.62 10.61 10.95
Count 3 3 3 3 3 3 3 3 3
Confidence 0.0993655 | 0.161628 | 0.024841 | 0.049683 | 0.074524 | 0.143422 | 0.099366 | 0.21127 | 0.099366
Level(95.0% 3
)
C2: két qua xir Iy s6 ligu tinh dau
TN1 TN2 TN3 TN4 TN5 TN6 TN7 TN8 TN9
0.48833 | 0.49566 | 0.54533 | 0.53066 | 0.50566 | 0.41166 | 0.60133 | 0.54533
Mean 0.532 3 7 3 7 7 7 3 3
0.00405 | 0.00202 | 0.00578 | 0.00033 0.00548 | 0.00375 | 0.00233
Standard Error 0.002309 5 8 3 3 | 0.00318 7 6 3
Median 0.532 0.489 0.496 0.546 0.531 0.506 0.412 0.601 0.546
Mode #N/A #N/A #N/A #N/A 0.531 #N/A #N/A #N/A #N/A
Standard Deviation 0.004 | 0.00702 | 0.00351 | 0.01001 | 0.00057 | 0.00550 | 0.00950 | 0.00650 | 0.00404
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4 2 7 7 8 4 6 1
4.93E- 1.23E- 3.33E- 3.03E- 9.03E- 4.23E- 1.63E-
Sample Variance 0.000016 05 05 0.0001 07 05 05 05 05
#DIV/O | #DIV/O | #DIV/0 | #DIV/0 | #DIV/0 | #DIV/0O | #DIV/O | #DIV/0
Kurtosis #DIV/0! ! ! ! ! ! ! ! !
- - - - - - | 0.22993 -
Skewness 0 | 0.42327 | 0.42327 | 0.29817 | 1.73205 | 0.27135 | 0.15763 7 | 0.72211
Range 0.008 0.014 0.007 0.02 0.001 0.011 0.019 0.013 0.008
Minimum 0.528 0.481 0.492 0.535 0.53 0.5 0.402 0.595 0.541
Maximum 0.536 0.495 0.499 0.555 0.531 0.511 0.421 0.608 0.549
Sum 1.596 1.465 1.487 1.636 1.592 1517 1.235 1.804 1.636
Count 3 3 3 3 3 3 3 3 3
ConfidenceLevel(95.0 0.01744 | 0.00872 | 0.02488 | 0.00143 | 0.01368 0.01616
%) 0.009937 8 4 3 4 2 | 0.02361 3 | 0.01004
TN10 TN11 TN12 TN13 TN14 TN15 TN16 TN17 TN18
0.51433 0.52266 0.51166 0.54466
Mean 0.618 3 2.25 7 0.458 0.549 7 0.523 7
0.00202 | 1.66950 | 0.00145 | 0.00404 | 0.00346 | 0.00088 | 0.00230 | 0.00202
Standard Error 0.003464 8 1 3 1 4 2 9 8
Median 0.618 0.514 0.583 0.523 0.458 0.549 0.512 0.523 0.545
Mode #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
0.08916 0.07152 0.05351
Standard Deviation 0.06 | 0.03512 6 0.0251 0.07 0.096 8 0.084 2
1.23E- | 8.36169 6.33E- 2.33E- | 0.00001 1.23E-
Sample Variance 3.6E-05 05 7 06 | 4.9E-05 | 3.6E-05 06 6 05
#DIV/0 | #DIV/0 | #DIV/0 | #DIV/0 | #DIV/0 | #DIV/0 | #DIV/0O | #DIV/0O
Kurtosis #DIV/0! ! ! ! ! ! ! ! !
0.42327 | 1.73204 - - -
Skewness 0 3 5 | 0.58558 0 0 | 0.93522 0 | 0.42327
Range 0.012 0.007 5.011 0.005 0.014 0.012 0.003 0.008 0.007
Minimum 0.612 0.511 0.578 0.52 0.451 0.543 0.51 0.519 0.541
Maximum 0.624 0.518 5.589 0.525 0.465 0.555 0.513 0.527 0.548
Sum 1.854 1.543 6.75 1.568 1.374 1.647 1.535 1.569 1.634
Count 3 3 3 3 3 3 3 3 3
ConfidenceLevel(95.0 0.00872 | 7.18328 | 0.00625 | 0.01738 | 0.01490 | 0.00379 | 0.00993 | 0.00872
%) 0.014905 4 1 2 9 5 5 7 4
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C3: Két qua xir Iy s6 liéu ty 1é hat nwéc phuc hdi

TN1 TN2 TN3 TN4 TN5 TN6 TN7 TN8 TN9
Mean 80.88333 79.76 79.64 77.84 79.17 76.17 77.18 77.13 78.99
0.18475 | 0.41569 | 0.09237 | 0.03464 0.06928 | 0.17320
Standard Error 0.072188 | 0.11547 2 2 6 1 | 0.11547 2 5
Median 80.88 79.76 79.64 77.84 79.17 76.17 77.18 77.13 78.99

Mode #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

Standard Deviation 0.125033 0.2 0.32 0.72 0.16 0.06 0.2 0.12 0.3
Sample Variance 0.015633 0.04 | 0.1024 | 0.5184 | 0.0256 | 0.0036 0.04 | 0.0144 0.09
#DIV/O | #DIV/O | #DIV/0 | #DIV/0 | #DIV/0 | #DIV/0O | #DIV/O | #DIV/0

Kurtosis #DIV/0! ! ! ! ! ! ! ! !
3.19E- -3.2E- 5.33E- -2.1E-
Skewness 0.119883 13 2E-13 0 0 0 13 13 13
Range 0.25 0.4 0.64 1.44 0.32 0.12 0.4 0.24 0.6
Minimum 80.76 79.56 79.32 77.12 79.01 76.11 76.98 77.01 78.69
Maximum 81.01 79.96 79.96 78.56 79.33 76.23 77.38 77.25 79.29
Sum 24265 | 239.28 | 238.92 | 23352 | 23751 | 22851 | 23154 | 23139 | 236.97
Count 3 3 3 3 3 3 3 3 3
ConfidenceLevel(95.0 0.49682 | 0.79492 | 1.78857 | 0.39746 | 0.14904 | 0.49682 | 0.29809 | 0.74524
%) 0.3106 8 4 9 2 8 8 7 1

TN10 TN11 TN12 TN13 TN14 TN15 TN16 TN17 TN18
Mean 77.65 77.89 67.35 80.06 69.23 75.12 76.56 75.95 77.12
0.39259 | 0.13279 | 0.01154 | 0.08082 | 0.15588 | 0.08660 | 0.28867 | 0.05196
Standard Error 0.080829 8 1 7 9 5 3 5 2
Median 77.65 77.89 67.35 80.06 69.23 75.12 76.56 75.95 77.12
Mode #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

Standard Deviation 0.14 0.68 0.23 0.02 0.14 0.27 0.15 0.5 0.09
Sample Variance 0.0196 | 0.4624 | 0.0529 | 0.0004 | 0.0196 | 0.0729 | 0.0225 0.25 | 0.0081
#DIV/0 | #DIV/0 | #DIV/0 | #DIV/0 | #DIV/0 | #DIV/O | #DIV/O | #DIV/O

Kurtosis #DIV/0! ! ! ! ! ! ! ! !
-9.4E- -2.8E- -2.4E- -4.3E- -7.1E-
Skewness -9.1E-13 14 13 0 0 13 13 0 13
Range 0.28 1.36 0.46 0.04 0.28 0.54 0.3 1 0.18
Minimum 7751 77.21 67.12 80.04 69.09 74.85 76.41 75.45 77.03
Maximum 77.79 78.57 67.58 80.08 69.37 75.39 76.71 76.45 77.21
Sum 23295 | 233.67 | 202.05 | 240.18 | 207.69 | 225.36 | 229.68 | 227.85 | 231.36
Count 3 3 3 3 3 3 3 3 3

[79]




ConfidenceLevel(95.0 1.68921 | 0.57135 | 0.04968 | 0.34777 | 0.67071 | 0.37262 | 1.24206 | 0.22357
%) 0.347779 4 2 3 9 7 1 9 2
C4: Két qua xir Iy s6 liéu chi phi niing lwong

TN1 TN2 TN3 TN4 TN5 TNG TN7 TN8 TN9
Mean 1.556667 | 1.836667 | 1.456667 1.97 | 1.413333 | 1.353333 | 1.786667 | 1.263333 | 1.753333
Standard Error 0.07796 | 0.112596 | 0.020276 | 0.127017 | 0.054874 0.07796 | 0.069362 | 0.060645 | 0.037565
Median 1.56 1.84 1.46 1.97 1.41 1.35 1.78 1.26 1.75
Mode #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Standard
Deviation 0.135031 | 0.195021 | 0.035119 0.22 | 0.095044 | 0.135031 | 0.120139 0.10504 | 0.065064
Sample
Variance 0.018233 | 0.038033 | 0.001233 0.0484 | 0.009033 | 0.018233 | 0.014433 | 0.011033 | 0.004233
Kurtosis #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Skewness -0.11102 | -0.07689 | -0.42327 0 | 0.157628 | 0.111018 | 0.248942 | 0.142659 | 0.229937
Range 0.27 0.39 0.07 0.44 0.19 0.27 0.24 0.21 0.13
Minimum 1.42 1.64 1.42 1.75 1.32 1.22 1.67 1.16 1.69
Maximum 1.69 2.03 1.49 2.19 1.51 1.49 191 1.37 1.82
Sum 4.67 5.51 4.37 5.91 4.24 4.06 5.36 3.79 5.26
Count 3 3 3 3 3 3 3 3 3
Confidence
Level(95.0%) 0.335435 0.48446 0.08724 0.54651 | 0.236102 | 0.335435 | 0.298441 | 0.260933 | 0.161628

TN10 TN11 TN12 TN13 TN14 TN15 TN16 TN17 TN18
Mean 1.283333 | 2.033333 | 1.466667 | 1.513333 | 1.346667 | 1.413333 | 1.433333 | 1.323333 | 1.466667
Standard Error 0.054874 | 0.060645 | 0.026034 | 0.031798 | 0.049103 | 0.037565 | 0.106823 | 0.020276 | 0.052068
Median 1.28 2.03 1.47 1.51 1.35 1.41 1.43 1.32 1.46
Mode #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
Standard
Deviation 0.095044 0.10504 | 0.045092 | 0.055076 | 0.085049 | 0.065064 | 0.185023 | 0.035119 | 0.090185
Sample
Variance 0.009033 | 0.011033 | 0.002033 | 0.003033 | 0.007233 | 0.004233 | 0.034233 | 0.001233 | 0.008133
Kurtosis #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Skewness 0.157628 | 0.142659 | -0.33083 | 0.271355 -0.1761 | 0.229937 | 0.081045 | 0.423273 | 0.330832
Range 0.19 0.21 0.09 0.11 0.17 0.13 0.37 0.07 0.18
Minimum 1.19 1.93 1.42 1.46 1.26 1.35 1.25 1.29 1.38
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Maximum 1.38 2.14 1.51 1.57 1.43 1.48 1.62 1.36 1.56
Sum 3.85 6.1 4.4 4.54 4.04 4.24 4.3 3.97 4.4
Count 3 3 3 3 3 3 3 3 3
Confidence

Level(95.0%) 0.236102 | 0.260933 | 0.112016 | 0.136816 | 0.211273 | 0.161628 | 0.459621 0.08724 | 0.224032
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TONG CUC TIEU CHUAN DO LUONG CHAT LUONG o &
S TRUNG TAM KY THUAT TIEU CHUAN DO LUGNG CHAT LUQONG 3 |
QUATEST3® QUALITY ASSURANCE & TESTING CENTER 3 Z|
— o : |
~* ol 2 ? ~
kr3-02186avs7a| PHIEU KET QUA THU NGHIEM 04/07/2017
| TESTREPORT | Trang 01/03
1. Tén mdu : HANH LA SAY
2. M6 ta miu : Mau dymg trong bao ni Iong. )
Mau thir nghi¢m do khach hang ldy mau, tén miu va théng tin vé miu do
khach hang cung cap.
3. S6 lugng mau 01 (30 g x 03 goi)
4. Ngay nhan mau : 28/06/2017

5. Thoi gian thir nghiém — : 29/06/2017 - 04/07/2017

6. Noi giri miu :NGUYEN THI QUYNH TRAM
$6 1, Va Viin Ngén, Thi Dire, Thanh phé Ho Chi Minh

7. Két qua thir nghiém
Tén chi tiéu Phurong phép thir Kétqua thir n&hi@m ‘
7.1. Tong so vi sinh vat hieu khi, CFU/g ISO4833-1:2013 7,0x 107

PHU TRACH PTN VI SINH - GMO

Tréin Thi Anh Nguyét

7|.|\7 3. 3012 ‘s\yh\nci WWAY

" Head Office: 49 Pastour, @1, Hd Ch Minh City, VIET NAM  Tel; (5d-5) 1929 42 2 "
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QUATEST3"

km-mueavsre. PHIEU KET QUA THU NGHIEM
TEST REP Q RT

TONG CUC TIEU CHUAN DO LUONG CHAT LUONG
Q TRUNG TAM KY THUAT TIEU CHUAN DO LUGNG CHAT LUQNG 3 |
QUALITY ASSURANCE & TESTING CENTER 3

04/07/2017
Trang 03/03

1. Tén mau

2. M6 ta mau

3. S6 lugng miu

4. Ngay nhian miu

5. Thai gian thir nghi¢m

6. Noi giri mau

7. Két qua thir nghiém

:HANH LA SAY

: Miu dung trong bao ni long,

Mau thir nghié¢m do khdch hang lay méu, 1én mau va thong tin vé mau do

khach hang cung cap.

201

: 28/06/2017

: 29/06/2017 — 04/07/2017

: NGUYEN THI QUYNH TRAM

S6 1, Vd Vin Ngan, Thi Dire, Thanh phé Hb Chi Minh

Tén chi tiéu

Phurong phép thir

7). Bacillus cerens gia dinh, CFU/g 1SO 7932 : 2004

Két qua thir nghiém
9.0 x 1891

PHU TRACH PTN VI SINH - GMO

Trin Thj Anh Nguyét

[ e ,(-'n\c 15 Pasicur, Q1. Hb
| Yesting

ln:'.J
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(S4-65) 3836298 E-mml gi-dichvumi

sthec

JU Y
neestd com.vn

MOIVL - TTTINGD




Q TONG CYC TIEU CHUAN 00 LUONG CHAT LUONG /¢ %

TRUNG TAM KY THUAT TIEU CHUAN DO LUONG CHAT LUQNG 3 | A

QUATEST3® QUALITY ASSURANCE & TESTING CENTER 3 -
KT3 - 02191AVS?

PHIEU KET QUA THU NGHIEM
TEST RE,P,,QRTi

19/06/2017
Trang 01/01

1. Tén mau - HANH LA SAY

2. Mé ta mau : Mau dymg trong bao zipper

Mau thir nghiém do khich hang 1ay miu, tén mau va thong tin vé miu do
khach hang cung cp.

3 So lwgmg mau 101 (100 g x 03 géi) \

4 Ngay nhan mau : 09/06/2017

5 Thén gian thu nghiém = 09/06/2017 - 19/06/2017 ‘

:NGUYEN THI QUYNH TRAM
1 Va Van Ngin, Tha Dire, Thanh phé Ho Chi Minh

6 Noi gui mau

7 Két qua thir nghiém

Tén chi tiéu Phuong phap thir Keét qua thir nghiém
FART: Ong s0 vi sinh vil hicu khi, CrU/g ISO 4833 - l 2013 42x 10°
7.2. Tong s6 ndm men, ndm moc, CFU/g 1SO 21527 -2:2008 <10"
7.3. Colifonms, CrU/ 1SO 4832 : 2006 28x10°
74. Escherichia coli, CFU/g ISO 16649 ~ 2 : 2001 <10
7.5. Clostridium perfringens, CFU/R 150 7937 : 2004 <10
7.6, Bucillus cereus gia dinh, CFU/g 1SO 7932 : 2004 40x10°

‘ Ghi chi: (*) Theo phwong phap thy, két qua duge biéu thi nhé hon 10 CFU/g khi khang ¢o khuan lac

< moc trén dia.

PHU TRACH PTN VI SINH - GMO

Tran Thi Anh Nguyét

[ Had Offics; 49 Fastenr, 1, 16 Chi Minh City, VIET NAM  Te

Festing 7 Roaud 1, Bséar Hou § lodusicial Zone, DNng Nal Tel: (846

Lan sipa o 4

WO (0920

et Nam

IR4-%)
1) Mt 12

o IO
LR/

"l T Faxs ‘1 K1 382 29 304

12)

WWW iAo

Fax: (84.61) 38362 )\ E nu|| \u dighvute n||| sl

\'li Vi TTTNGD

OMmLAT



. . téne CUC TIEU CHUAN BO LUONG CHAT LUONG
Q TRUNG TAM KY THUAT TIEU CHUAN DO LUGNG CHAT LUQNG 3 |
QMIESI 3” QUALITY ASSURANCE & TESTING CENTER 3

ks-oseavss. PHIEU KET QUA THU NGHIEM 040712017

TEST REPORT Trang 02/03
1. Tén miu : HANH LA SAY
2. Mé ta mau : Mau dung trong bao ni long.
Mau thir nghiém do khach hang ldy mau, tén miu va thong tin vé mau do
khéich hang cung cap.
3. 86 lugng miu 01
4. Neay nhin mau 1 28/06/2017

5. Thai gian thir nghiém = 29/06/2017 - 04/07/2017

6. Noi giri mau :NGUYEN TH] QUYNH TRAM
$6 1, Va Van Ngin, Thi Dire, Thanh phé Hé Chi Mmh

7. Két qua thir nghiém

Tén chi tiéu Phuong phap thir Két qua thir ngluem
7.1.  Coliforms, CFU/g | 1SO 4832 : 2006 <10

Ghi ¢hii (*): Theo phuong phép thir, két qua duge biéu thj nhé hon 10 CFU/g khi khéng ¢é khuén lac moc
trén dia.

PHU TRACH PTN VISINH - GMO

Tréin Thi Anh Nguyét

Head Offise astear, Q1. HO Chi Minh City, VIET NAM Tel: (34.5) 3820 42 Fax: (89-%) 38293012 Website; www quatests.com.va
Testing 7 Road 1. Bibsi Hoa | Industrial Zone. Déog Nt Tel: (W:61) 3836202 Fax: (#4-61) 383 6208 Ecimail qe-dichvutndquatessd com.vn
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