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Hoc phan KY THUAT CHE BIEN

THUC PHAM NHIET PO THAP
% S6 tin chi: 03 tin chi
< S0 tiét hoc: 40 tiét Iy thuyét + 10 tiét thwe hanh
< Panh gia két qua hoc tap SV
- Gitra ky (40%):
+ Thuc hanh: 20%
+ Bai phuc trinh nhom: 20% (5% thuong xuyén + 15% bao cao)
- Bai thi cudi ky: 60%
% Hinh thire thi: tric nghiém + tw luin
% Khong str dung tai liéu




© 0o N Ok

DE TAI BAO CAO
Tim hiéu vé say thang hoa

Tim hiéu vé k¥ thuét bao goi véi khi quyén cai bién (MAP) trong bao
quan lanh san pham rau qua

Tim hiéu vé k¥ thuét bao goéi v6i khi quyén cai bién (MAP) trong bao
quan lanh san pham dong vat (dang tuoi, san pham ché bién)

Tim hiéu vé lanh dong thit va san pham thit

Tim hiéu vé lanh dong thuy san va cac san pham

Tim hiéu vé lanh dong rau cu/trai cay

Lanh dong san pham tir sita

Lanh déng san pham tir tring

Céac san pham tach nudc (co dic)
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TRUONG PAI HQC KY THUAT - CONG NGHE CAN THO
KHOA CONG NGHE SINH HOA - THUC PHAM

HOQC PHAN
KY THUAT CHE BIEN THUC PHAM
NHIET PO THAP
Chuong 1
Khai niém vé vai tro ciia nhiét d§ thap trong
bao quan va ché bién thue pham
GVGD: Tran Thi Thuy Linh



Chwong 1: Cac khal niém co ban

(1.1 Khai ni¢m chung )

(1.2 Cac phuong phap bdo quan thuc Phém )

(1.3 Nhimg thanh tyu trong linh vuc nhiét do thip )

C1.4 Gia tri dinh dudng ctia san pham thuc pham lanh)




Chuong 1

Ngay xua, viéc ché bién
va bao quan thuc pham
dugc bict deén rat it, va
chua dugc chu trong.




Chuong 1

Ngay nay, nho tri thicc ma con nguoi hiéu rang
thuc pham bi hu hong la do nhitng nguyén nhan:

- Biéu kién bén trong: hé enzyme

- Biéu kién bén ngoai: vsv, cac yéu to
mOi trueong, chat hoa hoc, kim loai



Cac phwong phap bio quan thue pham
Phwong phap song (biosis): ,_
C4c san pham thye pham duoc gitr
0 dang twoi song, Vi & dang song , %
cO tinh mién dich tw nhién. 4
Phan biét:

- Song hoan toan

- Song khong hoan toan

Chuong 1




Chuong 1
Cac phwong phap bio quan thue pham

Phwong phap nira song (anabiosis):
- Phuong phap nhiét d6 thap

- Phuong phap say kho

- Phuong phéap tham thau

- Phuong phép acid thuc pham
- Dung khi tro

- Tao diéu kién lén men ¢ loi
Céac phuong phap trén duoc dung dé han ché su song




Chuong 1
Cac phwong phap bio quan thue pham
Phuwong phap tiéu diét sw song (abiosis)
- Muc dich: tiéu diét enzyme va vsv gom 2 qud trinh
thanh trung va tiét trung
- Tuy thudc vao loai thuc pham ma quyét dinh thanh
trung hay tiét trung.
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Chuong 1
Cac phwong phap bio quan thue pham
Phuwong phap tiéu diét sw song (abiosis)
- Muc dich: tiéu diét enzyme va vsv gom 2 qud trinh
thanh trung va tiét trung
- Tuy thudc vao loai thuc pham ma quyét dinh thanh
trung hay tiét trung.
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Chuong 1
Nhiing thanh tuu dau tién trong linh vue nhiét d¢ thap
- Vi€c sur dung nhiét do thép khoi dau = nudce da tu nhién
- Nim 1834, Perkins phat minh ra hé thong may lanh
- Nam 1871. Charles Tellier ché tao may lanh lam viéc véi
methyl ether
- Niam 1873, k¥ thuat lanh thwe pham bat dau phat trién
rong rali
- Pdi tugng ap dung: nguyén liéu c6 ngudn goc tir ddng
Véltq, thuc vat vira dgqc gict mo hay thu hoach, ban thanh
pham da qua so ché 14



Chuong 1

Gié tri dinh dwdng va gia tri kinh té ciia viéc lam
lanh déng thue pham

¢ Gia tri dinh dwong
- Doi v6i protein va cac acid amin, khi lam lanh dong
I§h6ng thay do6i dang ke tinh chat ma con co kha nang gitr
am sau tan gia.
- Céc chat béo bao quan lanh hodc lanh déng lau lam cho
chat luong tré nén xau di.
- C4c vitamin c6 ton that 1 luong it, nhung dang ké nhat Ia
nhiing vitamin tan trong nuoc. 15



Chuong 1
1.4 Gi4 tri dinh dwéng va gia tri kinh té ciia
viéc 1am lanh dong thue pham

% Gia tri kinh té

- Pam bao cung cap c;ho nguoi tieu dung nhirng san
pham mang tinh chat thoi vu.

- Giam thoi gian chuén bi bira an cho gia dinh, tang
nang suat lao dong.

- Giam thé tich van chuyén so véi van chuyén con
vat song (2/3 thé tich).

16



TRUONG PAI HQC KY THUAT - CONG NGHE CAN THO
KHOA CONG NGHE SINH HOA - THUC PHAM

HQCPHQN 9
KY THUAT CHE BIEN THUC PHAM
NHIET PO THAP

Chuong 2
Qua trinh 1am lanh thue pham

GVGD: Tran Thi Thuy Linh
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Chuwong 2: Qua trinh Iam lanh thuc pham

L o A

Khail niém

Cac phuong phap lam lanh

Hé thong thiét bi 1am lanh

Céach tinh thoi gian lam lanh

Tén trit hay bao quan lanh thuyc pham

Céac ton thuong lanh xdy ra trong qua trinh bao
quan hay ton trir lanh




Qua trinh 1am lanh thuc pham Chuong 2

1. Phwong phap l1am lanh thuc pham 1.1 Giéi thi¢u
- Lam lanh (chilling): la mot qua trinh ma |
trong d6 nhiét d6 cua thuc pham duoc lam
giam dén giira -1°C va 8°C, nham dé ha £
thap toc do bién doi sinh hoa va visinh. |
-Thudng duoc st dung két hop véi cac qua
trinh khac: Ién men, thanh tring,. .. iy
- Két hop lam lanh véi kiém soat thanh —_
phan khong khi bao quan => hi¢u qua bio Se®
quan dang ké -=2)




Qua trinh 1am lanh thuc pham Chuong 2
1. Phwong phap 1am lanh thwe pham 1.1 Giéi thi¢u

Duya vao khoang nhiét do bao quan, thuc pham dugc chia
lam 3 nhom.

» thit hop, stra, kem, sira chua, rau tron

 sandwich, mi tuoi, banh ngot




Qua trinh 1am lanh thuc pham Chuong 2
1. Phwong phap l1am lanh thuc pham 1.1 Giéi thi¢u
- Tuy nhién, khong phai
tat ca cac thuc pham déu
duoc lam lanh.

Trai cay nhiét doi, can nhiét
d6i, va mot so trai cay on dai
bi ton thwong lanh ¢ nhiét do
3+10°C trén diém dong bing
cua chung
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Quaé trinh 1am lanh thuc pham Chuong 2
1.2 Ly thuyet [am lanh Thye pham twoi
- Toc @9 cac bién doi sinh hoa gay ra do hé vi sinh vat hoic enzyme
bién doi theo ham logarit véi nhiét do.

- Yéu t6 kiém soat thoi gian bao quan rau qua twoi trong bao quan
lanh:

+ Loai thuc pham va giong

+ Phan cua cay duoc lua chon

+ Tinh trang ctia thuc pham trudc thu hoach
+ Nhiét o thu hoach, bao quéan, phan phoi

+ Do am tuong doi ciia khoéng khi bao quan
22



Cay 4y hoa Cay l4y qua
Cay c0 phan phat trién nhanh nhat — toc d¢ trao doi chat nhanh —
thoi glan ton trir ngan 2

Cay lay ré



Qua trinh 1am lanh thuc pham

1.2 Ly thuyét |am lanh

Chuong 2

Thuc pham twoi
Bing 2.1: Chiic niing sinh hoc lién quan dén téc dj hi hip va thii gian bao quan

mijt i thyc phim
Thyc phim Téc dé hé hip tuong dii Chifc niing sinh hoc  Thifi gian bao quin
(tudin 1&)  2°C
Miing tiy 40 Phit tri€n tif mdm
Nim rdm 21 0,2-0,5
Artichoke 17
Rau bi-na 13 Phin tifp xidc wvdi
Rau di€p 11 khong khi cda thuc 1=2
Bip cdi 6 viit
Ca rit 5
Ci cdi tring 4 Phiin ré 5=20
Cu cdi dulng 3
Khoai tiy 2
Tdi 2 B phin dic biét 25-50
Cu hiinh 1

Nguon: Nguyén Vin Mwoi va Tran Thanh Tric, 2016
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Qua trinh 1am lanh thuc pham Chuong 2

1.2 Ly thuyet [am lanh Thyc pham tuoi

Bing 2.2: Nhiét sinh ra do hé hip cia mit s& thu'c phim

Thuc phim Nhiét (W/t ) hé hip ciia mét si thufc phim

0'c 10°C 15,5"C

Tio 10=12 41 = 61 58 = 87
Chudi - 65=116 -
Biu 7382 - 440 = 580
Ca rit 46 93 -
Cién thy 21 58 = 81 -
Cam 9-12 35=40 Bl
Rau diép 150 - 620
Lé 8= 20 23-63 -
Khoai tiy - 20 = 30 -
Diu tiy 36 =52 145 = 280 510
Ci chua 57-75 - T8

Nguon: Nguyén Vin Mwoi va Tran Thanh Tric, 2016 29



Qua trinh 1am lanh thuc pham

Chuong 2

Bang 2.3. Piéu kién bao quan toi wu mdt so loai rau qua

Thue pham | Nhiét @6 (°C) | RH (%) | Theigian BQ (ngay)
Chudi 11 15,5 85 — 95 710

Dua hau 4-10 80 — 90 14 — 20

Dau tay -05+0 90 - 95 5-7

Ca chua 4-10 85 —-90 4 -7

Catim 7-10 90 — 95 7-10

Khoai tay 3-10 90 — 95 150 — 240

BOng cai 0 95 10 - 14

NAam rom 0 90 3-4

Rau diép 0-1 95 - 100 14 - 20

Nguon: Nguyén Vian Muoi va Tran Thanh Tric, 2016
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Qua trinh dong goi, van chuyén va phan phéi khéng hop ly

27



Qua trinh 1am lanh thuc pham Chuong 2
1.2 Ly thuyét |am lanh Thye pham twoi

- Cac thay do6i khéng mong muon khi ha thap nhiét 36 xuong dudi
ngudng t6i wu cho timg loai trai cdy, diéu nay goi 1a su ton thuong
lanh (chilling injury).
- O té bao dong vat su hd hap hiéu khi giam nhanh chdng khi con
thi bi giét:

+ Su ho hap yém khi xay ra

+ Glycogen bi phan hay thanh acid lactic — pH thit giam va bat
dau giai doan té ctng (rigor mortis) 1am cho co thit trd nén ctmg va
co rut lai.

+ Lam lanh khi ho hap yém khi xay ra la can thiét nham dem lai
cau tr(c v mau sac mong muon cho thit, giam 1y nhiém vi khuan.28



Qua trinh 1am lanh thuc pham Chuong 2
1.2 Ly thuyét |am lanh Thuc pham ché bién

-Theo Walker va Betts (2000), vsv duogc chia lam 4 nhdm theo gi6i han
nhiét do:

+ Nhom wa nhiét (thermophilic): t.,;,=30+40°C, t,,=55+65°C
+ Nhom wa am (mesophilic): t . = 5+10°C, t. = 30+-40°C

opt—

+ Nhom wa mat (psychrotrophic): t.. .= 0+ 5°C, t,,,= 20+30°C

opt—
+ Nhom va lanh (psychrophilic): t;,= 0+3°C, t,,=12+18°C

29



Quaé trinh 1am lanh thuc pham Chuong 2

1.2 Ly thuyét |am lanh Thuc pham ché bién
- Viéc lam lanh thyc pham ngin ngira sy phét trién cua nhom vsv wa
nhiét va wa am.
- Néu viéc lam lanh khong duoc dam bao mat sO VsV sé& gia ting dang
ke va gay doc doi voi thuc pham.
- Thoi han bao quan lanh c4c san pham da dugc ché bién do cac yéu to:

+ Loai thuc phém

+ Mtrc do tiéu diét vsv hodc tiéu diét enzyme trude Khi ché bién va
dong goi

+ DPac tinh bao vé cua bao bi

+ Nhiét do ché bién, phan phoi va ton trit 30



Quaé trinh 1am lanh thuc pham Chuong 2
1.3 Hé thong lam lanh 1.3.1 May lanh
- Gom 4 bo phan co ban: thiét bi boc hoi, may nén, thiét bi ngung tu va
van gian no
+ Méy nér): hat hot tao thanh trong qua trinh bay hoi va nen hoi & ap
suat cao dé co thé hoa 1ong.
+ Thiét bi ngwng tu: ngung tu moi chat lanh thanh dang 16ng.
+ Van gi,én no (tiét !wu): giam ?ép suat cia mdi chat lanh tir cao
xuong thap dé moi chat lanh c0 thé bay hoi.
+ Thiét bi boc hoi (dan lanh): bay hoi méi chat lanh

31



Qua trinh 1am lanh thuc pham Chuong 2

1.3 Hé thong lam lanh 1.3.1 May lanh
IR A =
Thiét bi lam lanh Thiétbi ngungtu e ‘
— AT ON {
/. \
T 3/’/ \
14 — /“ - \\
/A
. . _ // \‘ \\
I I, /-/ ‘h\ l
- ’ 4 \
Van tiét luu ,
.
4 5
5. Blu/lb+°R

So d6 nguyén ly lam lanh ctia may lanh 1 cap
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Qua trinh 1am lanh thuc pham Chuong 2
1.3 Hé thong lam lanh 1.3.1 May lanh

M0i chat lanh (t4c nhan lanh)

La chat moi gidi str dung trong chu trinh nhiét ddng nguoc
chiu, dé thu nhiét cua moi truong ¢d nhiét do thap va thai
nhiét ra moi truong €O nhiét do cao hon.

- M6i chat lanh tuan hoan trong hé thong lanh nho may nén.
- M0i chat lanh 1 cac freon, ky hiéu thuong bat dau bang

chit R (Refrigenrant) sau d6 1a 3 chir sb
33



Qua trinh 1am lanh thuc pham Chuong 2
- MO0i chat lanh 14 cac chat vO co: ky hiéu don gian hon:
+ Chir céi dau R
+ Sau d6 dén s6 7
+ Sau sO 7 1a 2 s6 ghi trong luong phan tir 1am tron cia
chat vo co do

Vi du:
R717 la NH,
R729 la khong khi
R744 la CO,

34



Qua trinh 1am lanh thuc pham Chuong 2

- CA&c yéu cau co ban cta 1 tadc nhan lanh:
+ Nhiét do s6i thap va an nhiét boc hoi cao
+ It doc hai, khong dé chay

+ It tron 1an v&i dau trong may nén

+ Chi phi thap

35



Qua trinh 1am lanh thuc pham Chuong 2
Bang 2. Tinh chat ciia cac tac nhan lanh

Tac |Cong [T, °C, |annhiét |[Poc |Kha |[KLR  |Hoa
nhan | thuc 3100 |(kJ/kg) |hai |niang |ctahoi |tan dau

lanh  |phantx |kPa chay | (kg/m?)

R11 |CCI,F |-23,8 |194,2 |Thap |Thap |1,31 Tét
R12 |CCLF, |-29,8 |163,5 |Thap |Thap |10,97 |Tot
R21 | CHCLE——442—1254,2 Thap | Thap |1,76 Tét
Buge sir dung pho bien Thép | Thip |12,81 |1 phan
trong cac thiét bi lanh
hién nay Cao |Cao [1,96 <1%
352 Thap | Thap |60,23 | <1%

Nguon: Fellow, 20002 trich dan Nguyén Vin Muoi va Tran Thanh Tric, 2016 36



Quaé trinh 1am lanh thuc pham Chuong 2

1.3 Hé thong lam lanh

1.3.2 Lam lanh bang tac nhan lanh séi (cryogenic)
Mot hon hop sinh han (cryogen) 1a mot tac nhan lanh dugc chuyén
pha bang cach hap thu an nhiét tir viéc lam lanh thuc pham.
Su lam lanh cryogen st dung CO, ran, CO, long hoac N, long.
Nhirng wu diém ciia CO, gom:
- Piém s0i va diém thing hoa cao hon N, => it anh hudng xau dén
thuc pham

- Phan 16n enthalpy phét sinh do viéc chuyén pha ran hoic 1ong sang
hot. 37



Qua trinh 1am lanh thuc pham
1.3 Hé thong lam lanh
1.3.2 Lam lanh bang tac nhan lanh s6i (cryogenic)

Chuong 2

38



Quaé trinh 1am lanh thuc pham Chuong 2

1.4 Theti gian lam lanh
- Nhiét do va thoi gian xir 1y thuc pham lanh s& xac
dinh thoi gian bao quan thuc pham.

-Phy thudc vao qua trinh truyén nhiét: chu yéu la
truyén nhi€t khong on dinh

+ Poi luu nhiét dén bé mat thuc phém

+ Dan nhiét bén trong thuc pham

39



Qua trinh 1am lanh thuc pham Chuong 2

- Cé&c yéu to anh hudéng dén toc do lam lanh:
+ Heé s6 truyén nhiét bé mat
+ Su can tré dong nhiét do bao bi chira thuc pham
+ Phuong trinh dan nhiét trang thai ko 6n dinh phi hop
- Aph huong cua hinh dang: quy vé dang tam phang, hinh
cau va hinh tru

m===)> Bal tap ap dung tinh toan tho1i gian lam lanh

40



Hé so nhiét do

0 T -Ty
(a’ T) - Ti — Too
3 (a)
Hinh 2.1 : Truyén nhiét
khong on dinh (transient
heat transfer charts)
(b)

Vi kip.C, 1a hé s6 khuéch tan nhiét
Chuan so6 Bi= h.a/k

1/Bi= k/h.a

Vi h: hé sb truyén nhiét bé mit
(J/m2.5.d0) fe)
a: kich thudc hinh hoc (m): tinh tir tam
cua nguyén li¢u

Hinh cau

Tam phang

Hinh tru

02 04 06 08 1.0 1.2 1.4

Chuan so Fourier F, = _
p.Cp.a 41



Vi du 1: Téo c6 nhi¢t do ban dau 25°C, dang hinh cau voi
duong kinh 7 cm va lam lanh duogc thuyc hién bang khong khi
lanh -1°C. Hg s0 truyén nhi¢t bé mét 30 J/m2.s.°C. Tinh thoi gian
can thiét dé lam lanh tao dén nhiét @6 tam la 5°C. Biét: hé so dan
nhiét tao k=0,5 J/m.s.°C, p=930 kg/m?, C=3,6 kJ/kg.°C.

T, = 25°C GIAL h =30 W/m? K
k=05W/mK
d=7.10°m=a=0,035m
C,= 3,6 ki/kg K

p =930 kg/m3
T=5°C

42



Str dung khi xét dong nhiét mang trang thai khong 6n dinh:
Chuan s6 Biot: Bi=h.a/k=(30.0,035)/0,5=2,1 => 1/Bi=0,48

Do vat thé hinh cau nén x ¢ thé lay la ban kinh qua tao

- Hé s6 nhiét d6:TR = (T - T))/(T;-T.,) = (5- (-1))/ (25-(-1)) =0,23

TR = 0,23 va 1/Bi = 0,48 tra gian do hinh 2.1 cho truong hop thuc
pham dang hinh cau
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Bai tap 1: Tinh toan thoi gian dé ha nhiét do tdm cua tao
xuodng 8°C tir nhiét dd ban dau 1a 20°C bang nudc lanh 6
50C. Biét: hé so truyén nhiét bé mat cua téo 12 10 W/m2.K,
duong kinh tdo 8 cm. Hé s6 dan nhiét cua tdo 0,4 W/m.K,
nhiét dung riéng 3,8 ki/kg K, khoi luong riéng 960 kg/m3.

Bai tap 2: Berry thu hoach twoi véi duong kinh 2 cm
duoc l1am lanh tir 18°C xudng 7°C trong mot tu lanh ¢6
nhiét 46 2°C va hé s6 truyén nhiét 16 W/m2.K. Biét: Hé so
dan nhiét ctua berry 0,127 W/m.K, nhiét dung riéng 3778
JIkg K, khdi luwong riéng 1050 kg/m3. Tinh toan thoi gian
dé ha nhiét d6 tam berry? 5



Bai tap 3: MOt miéng thit day 2 cm (tam phang dai vO
han) c0 nhiét do ban dau 25 °C dugc 1am lanh bang
khong khi co nhiét do 5 °C.

- tinh nhiét @6 tam san pham sau 10 phat 1am lanh
- Bao lau nhiét do tam san phcfm dat [ °C
Cho: hé s6 dan nhiét cua thit k = 0,5 W/m °C
nhi¢t dung riéng cua thit C, = 3,35 kJ/kg °C
khoi luong riéng cua thit p = 1050 kg/m?3

g1a su hé sO truyén nhiét bé mit cua thit h = 200
W/m?2°C.,
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Lam lanh & bao quan lanh thuc pham Chuong 2

2. TON TRU LANH THUC PHAM

e Khal niém
Bao quan thuc pham & nhiét do trén diém déng bing va dwéi 15 °C.
e Ton trir lanh dwoc sit dung rong rii l1a nhe 1am cham:
- Su phét trién cta hé VSV;
- C4c hoat dong trao do6i chat sau thu hoach ctia mo thwe vat va caa mo
dong vat sau giét mo
- Cac phan trng hbéa hoc ¢0 hai:
+ Sy hoda nau do enzyme
+ Su oxy héa chat béo

+ Thay doi hda hoc gan véi su giam mau sac, su phan huy thuc pham
47



Qua trinh 1am lanh thuc pham Chuong 2

2. TON TRU LANH THUC PHAM

 Muc dich phi bao quan:
- Lam chin ruou, bia, phomai.
- Ho trg cac qua trinh phu: tach hat diéu, xat lat banh phong tém, ...

48



Qua trinh 1am lanh thuc pham Chuong 2

2. TON TRU LANH THUC PHAM

2.1 Kiém soat cac diéu Kién ton trir
- Nhiét do: quan trong nhat

- Do am tuong d6i cua khdng khi (bao quan thuc pham tuoi).
- Kiém soat thanh phan khi quyén ton trit
=> Duy tri sy doi luu ctia khdng khi

49



Qua trinh 1am lanh thuc pham Chuong 2

2. TON TRU LANH THUC PHAM
2.2 Tac dong cita quéa trinh ton trir lanh d6i véi thwe pham

- [t hodc khong bién d6i chat lugng an va dic diém dinh dudng cua
thuc pham.

- Tac dong chu yéu dén tinh chat cam quan cta thuc pham ché bién:
+ Su ctng chac do su dong dic cia dau va m&
+ Su hao hut khéi lugng dan dén bé mit san pham khong tron lang.
+ Mau sac thay d6i do sy oxy hda cac sac to
+ Tao MU vi xau do sy 6i hoa va oxy hda cac chat béo
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Chuong 2

Bang 2.5: Tdn thit vitamin trong bio quin lanh clia mjt s& thye phim

Thtc phiim Tén thit, Tingiy

Ascorbic Acid | Thiamin ® Riboflavin * Pyridoxine * Carotene

3

Qe v ran

Tido 0.1-0.5

Cdi Brussel 46 0,3

(ndu chin)

Bdp cdi tring 0,1-0.2

Ca it -0, 6 0 0 1.6 0,2-08
Siip Io 0,1-0,2

Diu Phip 1.9-10.0" 0 0 1.8 1.8-22
Rau di€p 48-97" 4,7 5.4 2,9

Cam 26,0

Ngb tiy 22-45 82 39 1.8 1.0-3.0
Biu Hi Lan 1,0-2.0

Khdm 18,0

Khoai tiy ludc 10,7 1.3

Diiu iy 0

Rau bi-na 6.4

i chua 41

Thir

Gan heo (chién) 10,3 0.7 0,7 0

Heo quay 0.1

' Bio quin & 0-2"C vA 40 £m nong A8 76-98%. thiri gian bio quin : 2-21 nghy

* Blogquin & 1°C vi A9 Sm nrong A6 504105, thivi gian bio gudn @ 314 nghy
* Bdo quin & T°C vh A5 S wioing A8 GO-80% ., thii gian bdo quin : 2-21 ngly

" Héo nhanh & 48 fm bio qudn thip

Neguin Ezell and Wilcox (1959 and 1962 ), Adisa {1986) and Bognar (1980),
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2. TON TRU LANH THUC PHAM
2.3 Hoat dong ciia thwe pham ton trit ¢ nhiét d¢ thap

- Anh huéng ctia nhiét d6 1&n van tdc phan ing dugec mo ta bai hé so
nhi€t do Qq.

Qo = van toc phan tng & T+10 °C/ van toc phan Gng ¢ nhiét @9 T
- Vi du: Poi véi cac phan tng do enzyme xuc tac

Q,,= 2, nghia la téc d6 phan ung & 30 °C gap d6i toc dd phan tng &
20 °C.
- Néu Q,,<1: toc do hd hap giam khi nhiét do tiang
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2. TON TRU LANH THUC PHAM
2.3 1 M0 thuc vat

Pé thoi han bao quan cadc mo thuc vat cuc dai, diéu can thiét:

- Ho hap hiéu khi & toc do thap dé duy tri cac quéa trinh song va cac
mang bao v€ tu nhién ngan can sy Xam nhap cua Vi sinh vat.

- Nhiét d6 thap dé cac phan tng gay hu hong chu yéu duoc cham lai
dén mirc ¢c6 thé duoc: cham qua trinh gia, chin téi va thoi rira cua
mo
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2. TON TRU LANH THUC PHAM

2.3 1 MO thwe vat Climacteric  ——

Non-climacteric s

Relative rate —p

Ethylene

k— Cell division —Dl 4 Cell enlargement 4’| «— Ripening —Plfh‘tnmnu _’|
|<— Maturation —)'
e Growth d
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Bing 2.6. Téc do hé hap cha rau qua dua vao sy thodt nhiét *

Chuong 2

Nhanh Nhanh trung binh Chém trung binh Cham
(>11600 kJ) (5800-11600 kJ) (2300-5800 kJ) (<2300 kJ)
Ming tay Téo Bip cii
Piu (bean) Rau di€p (14) Cu cdi dudng Budi
Bong cdi xanh Rau bina Ca rét Nho
Bdp ngot Stp Io Cii hanh
Mudp tiy (okra) Cén tay Cam

Rau di€p (théin) Pao

Khoai lang Min

Cu cai tia Khoai tay

Ca chua

“tir 1 tin sdn phim trong 24 gid & 4,5°C
HO hap manh = téc d6 hd hap 16n = thoi gian bao quan ngan >
muc do hu hong cao
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va kéo dai dwge thoi gian st dung rau qua twoi
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2.3.2 Poi voi mOo dong vat

Pha v& mang bao vé tu nhién —
cac mo khong co qua trinh song,
mat su h0 hap hi¢u khi binh thuong

o7
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2. TON TRU LANH THUC PHAM

2.3.2 B6i v6i md dong vat
- Viéc ngung cung cap oxy — hd hap yém khi s& dién ra:
glycogen — glucose — acid lactic + Q

4

[ pH tir gia tri > 7 giam dén gia tri cudi cung pH = 5,1 — 6,5 }

- Pé dat dugc chat lugng thit tot (co thit mém mai, gitt nude, mau
dep) — thit gia suc phai dugc lam lanh ngay sau khi giét mo
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2. TON TRU LANH THUC PHAM

2.3.3 Poi vai cac thuc pham khong mo

:> Khéng hoat déng sinh ly

|

Toc dd hu hong rat nhanh can ché
bién trong diéu kién vé sinh va bao
quan ¢ nhiét do gan diém dong
bang
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2.4 Nguyén nhan gay ton that chat lugng
- Hoat dong cua vi sinh vat:
> Su giét mo pha hiy kha ning chong d VSV ciia co
> Viéc cat thit lam pha v& mang bao vé va 1am ban cac md vé triing

> Co thit 1a moi trudng dinh dudng va rat phl hep cho sy phat trién
cua VSV, mo thuc vat nhay cam trung binh.
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2.4 Nguyén nhan gay ton that chat lugng
- Cac hoat dong sinh ly va héa hoc:

v" H0 hap, hién tugng gid hoa tu nhién cua rau, qua
v' Ton thuong lanh, r6i loan sinh 1y

v Sy tu phan -> hu hong san pham thit va thiy san

v" Phan tng hda hoc, sinh hoc: oxy hoa chat béo, bién tinh protein,
tao mui la, mat vitamin

> Téc dong cua phu gia, hoa chat mdi truong = ton hai thuc pham
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2.4 Nguyén nhan gay ton that chat lugng
>Ton that do tac nhan vat ly:
v" Ton thuong co hoc (bam giap)

v D6 am tuong d6i giam > hién tuwong khd qua mic = ton hai
san pham
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