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KY THUAT LANH THUC PHAM
LOINOI PAU

Viét Nam c6 nhiéu diéu kién thuin 1gi &€ phat tri€n nganh thuy hai sidn. Nhiéu
sO liéu khdo sit, ké ca so liéu ctia Lién hiép quoc va FAO da nghién citu trong cic
nim 1968 — 1978 da cho thdy trit lugng hai sdn cla ta dat t6i khodng 10 triéu tdn
bao gdm c4 ting trén, c4 ting ddy, gin ddy va céc loai tom muec...

Trong nhitng nim gan day, tong kim ngach xuit khau thuy hai sdn da vuot qua
con s6 100 triéu USD. Gido trinh K§ thudt bdo quin déng lanh dugc Khoa PIEN
LANH bién soan nhiim d4p tng kip thdi cho su phat trién nganh thuy sin Viét Nam
trong linh vuc gidng day- nghién citu khoa hoc vé cong nghiép ché bi€n, bdo quin
dong lanh thuy hai san.

Gido trinh nay dudc ap dung cho hé Trung hoc K¥ thuit, trong khi bi€n soan va
tong hop chic chin s& con nhiéu so sét, rit mong dugc quy ddng nghiép déng gép.
Khoa PIEN LANH xin chin thanh cdm on va ti€p thu moi y ki€n déng gép ciia

qui vi...

CHUGNG I : KY THUAT LAM LANH THUC PHAM

BAI1l: CC SO NHIET PONG HQC
AR5 A YA
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§1.1. Khdi ni¢m vé ky thuit lanh :

1.1.1. Binh nghia thuit ngit lanh :

Lanh 12 trang th4i clia vat ch4t khi nhiét do ca né thadp hon nhiét d mdi trudng xung quanh
ma ta cim nhan dugc trong diéu kién binh thudng cta khi trdi. Ung véi nhitng khodng ha nhiét do
ngudi ta con phan biét cdc trang thdi lanh nhu sau :

+ Lanh thudng : tg, <t’ <20°C

+ Lanh dong : —100°C <t” <tg,

+ Lanh thAm d¢ : — 272,99°C < t° < —-100°C

L
_a73 100 0 a0 O

Lanh thdm d& Lanh déng lanh thidng

1.1.2. Biéu kién 1am lanh :

Theo dinh luat nhiét dong thit 2 thi : “Phdi c6 it nhat 2 vat thé tham gia trong qud trinh trao ddi
nhiét thi du nhu 18ng va khi (hodc rin) n€u qua trinh nao chi ¢6 1 vat thé thi khong lam lanh
dugc”.

1.1.3. Ban chét ctia lanh :

Kh4i niém vat ly v& néng va lanh 13 giong nhau, chiing chi khdc nhau & van tdc chuyén dong
clia cdc nguyén tlif va phin tf trong ban than ching. Khi bi mit nhiét, sy chuyén dong clia cic
phan ti bi chdm lai va vat thé bi lanh di. N&u dudgc cung cAp nhiét, sy chuyén dong cla cdc phan
t nhanh 1én va vat d6 ndng 1én.

K&t ludn : “Sy chuyén dong clia cdc phin ti 12 nguyén nhan lam cho vat thé néng 1&én hay lanh
di” .

§1.2. Phin loai lam lanh :

1.2.1.L.am lanh tu nhién :

La st dung mdi trudng thién nhién cé nhiét do thap d€ lam lanh. Trong viéc 1am lanh theo
phuong thitc nay khdng lam tiéu tdn ning lugng nhung ngudc lai, bi phu thudc vao mdi trudng,
khong cht dong dugc va cling khong dé dang ddm bdo yéu ciu k§ thuit cling nhu d6 lanh mong
muon.

1.2.2. L.am lanh nhén tao :

La cdc phuong thitc 1am lanh nhd vao thi€t bi mdy méc do con ngudi lam ra va diéu khién theo
yéu ciu lam lanh. o} phuong phdp ndy ngudi ta ha nhiét do ctia 1 vat xudng thdp hon nhiét do
moi trudng xung quanh va do d6 phdi tiéu ton 1 ning lugng nhat dinh.

1.2.3. Anh hudng clia nhiét do thap :

Thuc pham bi hu hdng 14 do tic dong cda vi sinh vat nhu : nAm, men, mdc, doc t& hoat dong
gy ra, dic tinh clia vi sinh vat 13 chi hoat dong & mot diéu kién nhiét dd nhat dinh. Khi thay ddi
nhiét do thi hau nhu thay d6i dudc hoan toan cic hoat ddng clia ching.

Trén cd s& d6, ngudi ta da dung bién phdp ha thap nhiét do d€ cAt giit, bio quin thyc phadm
theo thdi gian mong mudn.

Khi ha thdp nhiét do thi vi sinh vat bi ngung hoat dong hoic chét vi cdc 1y do sau :
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o Céc thanh phin protid cdia vi sinh vat bi bi€n d6i hoic phd hdy.
CAu tric t€ bao ctia vi sinh vat bi phd vd trong qué trinh nuéc dong bing.
0 Nhiét do thdp 1am e ché t6c dd cdc phan tng hda sinh trong thly sdn, nhiét d6 cang
thap thi tdc dd phdn ng cang chAm.
0 Nhiét do thdp c6 4nh hudng d&€n hoat dong clia men phin gidi (enzim - tdc nhan giy uon
thSi thyc phdm thiy sin) nhung khong tiéu diét dugc chiing.
§1.3. M6i trudng lam lanh :
1.3.1. M&1i trudng khong khi :
D& 1am lanh vat chdt trong moi trudng khdng khi ta cAn phdi nim dugc dic diém & tinh chat
ctia khong khi, tir d6 c6 thé diéu chinh ngudn lanh theo y mudn.
Khong khi 12 hdn hop clia 1 s6 chat khi trong d6 Nito chi€m 78% vé thé tich, oxy chiém 21%
vé thé tich con lai 1 s6 chit khi khdc nhu CO2 , khi trd khodng 1%.
Tinh chit cia khong khi dudc thé hién qua cdc thong s& cd ban sau day :
o Do 4m tuyét doi ph (kg/m3) : 1a dai lugng bi€u thi lugng hoi nuc chita trong 1 don vi thé
tich khong khi.
o Do 4m tuong d6i @ (%) : 14 ty s6 clia dd Am tuyét dbi thuc trén d6 4m tuyét dbi cuc dai.

O

Q, % Trang thai

0 Khong khi kho tuyét doi
0+30 Khong khi kho

30+60 Binh thudng

6090 Khong khi 4m uét

100 Khong khi 4m bio hoa

o Nhiét dung riéng C (kcal/kg’C hay kJ/kg’C) : 1a nhiét lugng cin thi€t d€ cung cip (hoic 14y
di) tir 1 kg khong khi d€ 1am né ting 1én hay gidm xudng 1°C. Nhiét dung riéng ctia khong
khi kho 1a: Ckkk = 0,24 kcal/kg’C.

o Enthanpy i (kJ/kg) : 1a nhiét lugng clia 1 khdi khong khi 4m trong d6 c6 chita 1 kg khong khi
kho.

1.3.2. Mo6i trudng 16ng :

La 1am lanh trong mdi trudng nudc ngot, nudc mudi, nudc bi€n. Khi lam lanh thyc phim trong
moi trudng 18ng can phai bdo ddm tiéu chudn vé sinh do b khoa hoc cong nghé moi trudng qui
dinh.

DP&i v6i nude ngot phai st dung nude dn udng hang ngly, khong st dung nudc c6 ngudn cin
ban hoic nudc cting d€ 1am lanh dic biét 1a nude c6 nhitng vi khudn gy bénh cho con ngudi.

D6i vdi nudc mudi hay nudc bién phai st dung nudc mudi NaCl, CaCl,, MgCl, hoic KCI.

1.3.3. Mdi trudng rin :

o Kim loai : C6 d9 bén cd hoc cao, khi ti€p xtic v6i thuc phdm khong x4y ra phdn ¥ng hda
hoc, c6 hé s6 din nhiét cao, khong bi oxy héa va i sét gdy 6 nhiém thuc pham.

o Nudc da :
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Nué6c & trang thdi rin goi 1a nudc dd(nudc dd u6t). Khi tan chdy né sé& hap thu mot nhiét lugng
rit I6n tir moi trudng xung quanh. Nhiét lugng cin thi€t 1am tan 1 gram nudc d4 bing vdi nhiét
lugng tiéu ton dé dot néng 1 gram nude tir 20°C 1én 80°C.

Trong cAu tric cia nuSc d4, mdi phan tif nudc lién két véi 4 phan tf nude khic bing lién két
hydro, day 12 loai c4u triic khong gian rdng, vi vay ma nudc d4 c6 ty trong bé hon nuéc 18ng.

Oxy

Hydro

Lién k&t hydrd \ M
|
|

Lién k&t héa hoc

~

\
\
\
\

Cau triic nu6c dd

Nu6c da diing uSp nguyén liéu, thuc phdm, thu nhiét tan chdy tif rin sang 18ng. Nu6c d4 c6
nhiét néng chdy nhat dinh 1 80kcal/kg dudc diing phd bién & khi déng bing thé tich nudc ting
9%. NuSc dd trong yéu cau lam lanh phdi trong sudt, khong c6 tap chit, khong bi duc do tap khi
& khong c6 vi tring gy bénh.

o DPakho:

La tén goi ctia CO, & thé rin, & 4p suit khi quyén d4 kho thing hoa & nhiét do thap — 78,9°C.
Ning sudt lanh riéng cda dd kho la qo = 574kJ/kg so véi nuée dd (335kJ/kg) thi 16n hon gap 1,7
lan. Rd rang 12 n€u dung d4 kho dé€ lam lanh thi thé tich d4 kho s& chi€m chd rit nhd so v6i nude
d4 lai gitt dudc kho rdo sdn phdm & thiét bi. Ding d4 kho d€ 1am lanh rit tién 1gi & cho phép
lam lanh sdu dén tir -60 + -70°C.

Nhudc diém : gid thanh dit, boc hoi qua nhanh nén giy ton kém va tao d6 lanh qua thap.

3.4. Mbi trudng hdn hdp :

La moi trudng phd bién hién nay trong cong nghé 1am lanh thuc phim. Mot bé mit thuc phdm
dugc ti€p xidc v6i moi trudng rin nhu : nhom, thép, inox,... bé mit kia dugc ti€p xiic véi khong
khi hoic hoi nu6c kém theo 1 16p nudc lanh phii trén bé mit. Nhu vay thuc phim d6 di dugc
l1am lanh trong mdi trudng rin, 16ng, khi. Mdi trudng hdn hdp nay rat phit hgp d€ 1am lanh dong
thyc phdm, thiiy hai sdn cong nghiép.
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Céu hoi :
1. Ij’ng vGi cdc khodng ha nhiét d6 ngudi ta phan biét cdc trang thdi lanh thé nao?
2. Anh hudng clia nhiét do thap 1én thuc phdm nhu the no ?
3. Tinh chat cda d4 kho?
4. Cdc thong s6 co ban cia khong khi ?
5. Thé nao la moi trudng hdn hgp?

S

KHOA PIEN LANH TRUONG CDKT LY TU TRONG 8
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BAI2: KY THUAT LAM LANH - LANH PONG
THUC PHAM THUY SAN

- BB

Nhiét @6 1a y&u td cd ban d€ ti€n hanh 1am lanh thuc phdm. Cin cif vao nhiét do ta phin lam
hai loai lam lanh :
o Lam lanh (uSp lanh) thyc phdm thiy san.
o Lam lanh ddng thyc pham thiiy san.
§2.1. Lam lanh (¢6p lanh) thu'c pham thiy sdn :
2.1.1. Y nghia ciia viéc 1am lanh :
La phuong phdp ha nhiét d6 sdn phaAm xudng gan d&€n di€m déng bing, tic 13 dua nhiét o cda
phan nuSc ty do, ciu tric trong sin phadm xudng t° lanh ma khong 1am ddng dic phan nudc nay.
Vi nong @6 mudi khoang va cdc chit hoa tan trong dich bao ciia sin pham thay d6i theo tirng
loai, nén mdi loai san pham déu c6 di€m déng bing riéng biét va do dé c6 ch€ @6 lam lanh khéc
nhau. Thong thudng : t° 1am lanh dudc 14y & mitc 0,5°C trén di€m déng bang.
Cong thc :

t,=t, +05°C
VD:
cd bién: tp= - 1,5°C
cd song : tg= - 1°C

tom bién : ta, = - 2°C

tom cang : ta, = - 0,6°C

Né&u 18y di€ém déng bing binh quéan cla thiiy sdn 1a -1°C thi nhiét d6 1am lanh thdy sén Ia :

t, =-05°C

2.1.2. Nguyén 1y lam lanh :

Lam lanh (hay uép lanh) 1a ha nhiét @6 nguyén thiy clia sin phaAm xudng gan dén di€m déng
bing, titc 12 1am cho phin nude tir do ciia t& bao lanh di (khodng -0,5°C + -1°C). G ¢’ ndy trén bé
mit san phdm cdc vi sinh vat bi tc ché, hoat ddng chim chap, cAu tric t&€ bao van giif nguyén
khong thay dai, trang thdi vat 1y cla t&€ bao chi 12 sy ha nhiét dd do bi 1am lanh phan nudc tu do.

Thuc phdm thliy sdn mudn dugc 1am lanh t6t can phai :

o La nguyén liéu tudi tot, sip x&p dudi dang 16p mdng.

0 Sach sé& khdng nhiém bénh, vi sinh vat.

0 Lamlanh ngay, phdn bd lanh dong déu.

2.1.3. K¥ thuatlam lanh :

2.1.3.1. Uép d4:

La k§ thuat cho nuSc d4 va thity sdn ti€p xic nhau, thiy sdn thu nhiét do lanh clia nudc da dé
ha nhiét xudng 0° <2°C, con nudc d4 hit nhiét dd cao clia thiiy san tan chiy ra nudc.

Céc yéu cau khi u6p d4 :

o Nudc d4 phai sach, tinh khi€t, khong nhiém bin, tap chat.
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0 Nhiét @6 khong khi uép lanh thiy sin phii 12 t” duong.

0 Lam cho nuéc tan chdy tif nu6c da dé dang thAm qua thiy sdn.

2.1.3.2. Dung khong khi lanh :

Thiy sdn dudc cho viao phong kin c6 nhiét @6 lanh d€n 0°C (nhd mdy lanh). Nhd sy ddi luu,
khong khi ti€p xdc thity sdn néng 1én va di chuyén Ién trén, khong khi lanh ndi khdc dén thé chd.
Su chuyén dong ctia kkhi nhd quat gié, tuy nhién cin chid y van toc gié khong 16n hon 10m/s, dé
trdnh sy bdc 4m tir b& mit thiy san, ting nhanh sy oxy héa, giy tdn thi't trong lugng.

§2.2. Lam lanh dong thuc phdm thily sin :

2.2.1. Binh nghia :

Lam lanh dong thyc phdm thdy sdn 12 qud trinh 1am lanh thdy sdn do sy hit nhiét ctia chat
lam lanh (bing moi) d€ dua nhiét dd ban dau clia cd thé thily san xudng dudi di€m déng bing
khodng -8°C + -10°C va c6 thé xudng thap hon nita 13 -18°C ; - 30°C hay -40°C.

Piém Eutectic hay con goi 13 di€m cling tinh, 13 nhiét do t&i thi€u d€ toan bo nudc trong t&€ bao
thily sin dong dic hoan toan. Nhiét d6 nay 1a - 55 + -65°C va con goi 1a di€ém déng bing tuyét
doi.

Trong cdng nghiép ch€ bi€n thily sdn, ngudi ta khong dung d&€n nhiét do nay vi chi phi qua cao,
hon nita vé phuong dién k¥ thuat, sin phim & di€m ciing tinh s& khong dat gia tri thim m§ va do
bén, ma chi can dén -40°C 12 ddm bio di chit lugng sdn pham.

2.2.2. Muc dich :

Lam lanh dong thyc phim thily sdn 1a ha thdp nhiét do thiiy sdn xudng duéi t 4 nhim lam
cham sy hu hdng cda thiiy sdn d€ sao cho d&n khi rd dong thiy sin sau thdi gian bio quin lanh,
ta khong thé phan biét dugc thiy sin dong lanh va thly sin tudi song.

Viéc bdo quin thiiy sdn biing cidch u6p nuc d4 hay uép lanh khdng thich hdp vdi thdi gian tdn
trit 1au dai, t8i da chi 1+ 2 tudn , ngugc lai bdo quan thdy sdn biing lanh dong cho phép kéo dai
thdi gian d&€n nhiéu thdng hoic ¢ nim va c6 1 s6 ng dung nhu :

o Bdo dim chit lugng thiy sdn ton trif trén thu ddnh bit xa by.
o Xuatkhau vdi chdt lugng cao.
o Thoi gian trir dong kéo dai hon.

2.2.3. Cd sé lanh d6ng thdy sén :
Nudc chi€m khodng 80% co thé thily san, tily theo mitc dd lién két clia nudc, ngudi ta chia ra 2
loai :
o Nu6c ty do (71,7%) gdm : nu6c bat dong (65,5%) + nudc tu do-cau tric (6,2%).
o Nudc lién két (7,5%).
Khi ha t° xudng dudi 0°C, nudc s& déng bing tir tir, n€u mic do lién k&t y&u thi t° lanh dong
cao, néu lién k&t manh thi t° lanh dong sau hon.

KHOA PIEN LANH TRUONG CDKT LY TU TRONG 10
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Nhiét d6 lanh dong, t,; (°C)
Nudc tw do-cau -1+-1,5
tric
Nué6c bat dong -1,5+-20
Nuéc lién két -20 + -65

Nuéc ty do déng bing trude, nude lién két dong bing sau.
Sy déng bing bit dau tir nuSc c6 lién k&t y&u nha't cho d€n nuéc c6 lién k&t manh.

Nhiét @, °C % nudc déng bing
-30 +-20 90%
20 +-10 84%
-10 - -4 30%

2.2.4. Thdi gian lam lanh déng:
La thdi gian cAn thi€t d€ ha nhiét dd san phdm tir nhiét @6 ban dau xudng dén 1 nhiét 6 mong
mudn tai trung tAm clia sin phim.
Goi: tq: 13 nhiét d6 cudi bé mit sin pham
tr. : 12 nhiét d6 cudi & tAm sdn phadm
N&u t;, = -18°C (1a nhiét do trit ddong hién nay) thi t;, = 12°C mdi két thiic thdi gian lanh dong.

2.2.5. Céc y€u t6 dnh hudng d€n thdi gian lanh dong :
GoOm ¢6 :
1. Loaimdy lam lanh dong.
Nhiét do van hanh mdy dong.
Téc @6 gié & mdy dong thdi khong khi.
Nhiét d ctia sin phadm trudc khi 1am lanh dong.
Bé day & hinh dang sidn phim.
Loai kich c& san phdm.
Dién tich ti€p xtc & mat do san pham.
Bao bi déng g6i san pham.

Sl RN A

§2.3. Cac phuong phap lam lanh dong:

2.3.1. Lam lanh d6ng bing hdn hgp nude dd va mudi :

Phuong phdp nay dugc 4p dung & nhitng ndi khdong c6 nha mdy lanh. Nguyén tic chinh dua
vao sy hoa tan clia mudi vdi nuc d4 dé tao ra 1 hdn hgp sinh han. Kha ning & nhiét d6 1am lanh
dong tuy thudc vao lugng mudi tron vao. Nhuge di€m ctia phuong phdp nay 13 bi mat trong
lugng hoidc gidm pham chi't bé mit cla sdn pham.
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2.3.2. Lam lanh d6ng bang khong khi (sharp Freezing) :

SAN PHAM SAN PHAM
Méichdt
NH3 , R22 - 7
SAN PHAM SAN PHAM
SAN PHAM SAN PHAM

&ng dan
OOOO OOOO( )O lanh ~

Ngudi ta dit cdc 6ng dan lanh bén trong chita NH; hoiic Ry, 1én trén nhitng tim gid d& trong 1
cin phong rdi sau dé bay san pham 1én trén. Tac dung truyén nhiét s& lam cho phan sin phim
ti€p xic véi dng phdi lanh dong, trong khi d6 tdc dung ddi luu tw nhién clia khong khi xung quanh
ong lanh ciing 1am cho c4dc phan khdc cda sdn phim dugc lanh dong.

Nhiét do uSp dong c6 thé dat -23°C. Thdi gian dong khd dai tir 12 <70 gi nén phudng phap
nay con dudc goi la phuong phdp lam lanh dong cham.

2.3.3. Lanh dong biing quat gi6 (Air Blast Freezing) :

dén lanhtreo

— 7 T |
T | = %

Y (S J
1] T
[ " e )

— I LU

Ngudi ta diing cdc dan lanh treo ha nhiét do khong khi xudng -23+-40°C, sau d6 ding quat may
thSi hai lanh véi toc dd 2 dé€n 15m/s vao san pham. Thong thudng cdc dong huéng thdi gié lanh
di & vé phai dugc tudn hoan bao trim déu khip 1&én sdn phaim, khong khi cang lanh, sin phim
cang chéng k&t dong. Theo thyc nghiém, vdi gié lanh —28°C, téc d6 12m/s dugc xem 13 t&t nhat.

2.3.4. Lanh dong bing nu6c mudi lanh :

2.3.4.1. NgAm trong nudc mudi :

Thuc phdm thiy sdn dugc x&p vao gid 1u6i hodc ciac khuon kim loai rdi dem nhiing vao bé
nuéc mudi duge 1am lanh bdi gian lanh boc hoi (NH; hodc Freon) nuéc mudi duge Ivu dong bing
may bom c6 cdnh khudy d lanh biing -18°C, thdi gian 1am lanh dong 12 3gid.

2.3.4.2. Phun nudc mudi lanh :

Thuc phgm thiy san dugc van chuyén trén bang truyén & dugc phun nudc mudi lanh -25 °C,
khi da lanh dong, thiy sdn dugc phun nudc sach 20°C d€ rira mudi bam vao, cudi ciing thiy san
dugc phun nudc gan = 0°C @€ ma bing trude khi chuyé&n vao kho bio quén.
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2.3.5. Lanh ddng bing ti€p xic tAm kim loai:

tdicnhdn lanh
ﬁ

] -
sE =P

"

dan lanh tdm kim loai

S4dn phdm dugc kep giita 2 tAm kim loai (bing phing) c6 chita dudng 6ng din tic nhian lanh
bén trong. Nhu vay viéc lam lanh dong x4y ra tryc ti€p xuyén qua 16p kim loai & cd 2 mit trén
dudi sin pham, nén thdi gian 1am lanh dong dudc rit ngidn di tr 2+10 gid. Trong phudng phdp
nay nhiét do lanh dong dat dé€n -40°C nén goi la Iam lanh dong nhanh.

2.3.6. Lanh d6ng cuc nhanh (si€u nhanh) :

S4n phim dugc van chuyén trén bing truyén & ngudi ta diing khi nitd (N) héa 1dng phun tric
ti€p vao san pham, nito 18dng boc hoi & 4p sudt khi quyén phat sinh nhiét do thap -196°C & lam
lanh dong sidn phim ngay lap titc. Phuong phdp nay c6 thdi gian lanh dong = 1/60 thdi gian lam
lanh dong nhanh.

Cau hoi :

1/ Thé nao la di€m clng tinh?

2/ Phan biét lam lanh (u6p lanh) & lanh ddng thyc phdm thiy sin?

3/ K& ra cic y&u t6 dnh hudng d&n thdi gian 1am lanh dong thuc phdm thiy sdn?

4/ C6 bao nhiéu phuong phap 1am lanh dong. K& ra & gi6i thiéu 1 phuong phap em biét?

.~
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BAI 3: NHUNG BIEN POI CHINH TRONG QUA TRINH LAM

LANH, LANH PONG THUC PHAM

§3.1. Khdi niém :

Khi thyc phdm thiy sdn dudc 1am lanh trén -0,5°C thi sé& kiém ham dugc sy hoat dong clia vi
sinh vat & cdc bién ddi vé héa 1y, sinh hoc & hdu nhu khong 1am gidm chit lugng cda nguyén
liéu thily sdn, thim chi con ddm bio dugc tdi da nhitng thudc tinh clia thdy sdn nhu lic ban dau.

Khi 1am lanh dong thi nhiét do thap hon nhi€u so vdi 1am lanh, ldc dé s& x4y ra hang loat
nhitng bi€n ddi phitc tap vé 1y héa & sinh hoc ciing nhu 1am gidm chat lugng thuc phim so véi
ban dau.

o A’ Ao . . A
3.2. Bién doi vi sinh vt :

Khi thity san bi ha nhiét d6 xuéng dén diém déng bing thi vi sinh vat bi hoat dong cham lai.
Xudng dé&n -10°C vi triing c4c loai khong phat trién dude nhung men méc chua bi e ché.
Xudng dén -15°C men moc ngiing phat trién. Nhu vay, néu 1am lanh dong xudng dudi -15°C sé&
ngin chin dudc vi tring & men mdc vi & khodng nhiét do nay dd 4m clia thiy sin chi con
khodng 10%. Ngoai ra & khodng t = -1 + -5°C gan nhu da s6 nu6c tu do clia t& bao thily sdn bi két
tinh thanh d4, n€u lam lanh dong cham thi cdc tinh thé d4 sé to & sic 1am v t& bio cla vi tring
& tiéu diét vi tring manh nhit § khoang t° nay.
§3.3. Bi€n ddi héa hoc :

3.3.1. Bi€n d6i chit dam (protit) :

O nhiét do thap, hiu hét protein déu bi dong dic va bi€n tinh, dic biét khi thdi gian 1am lanh
dong cang 1au, né€u ta 1am lanh dong nhanh, s& gidm dudc sy bi€n tinh cla protein. O nhiét do
duéi -20°C thi protein hau nhu khong bién tinh nita.

3.3.2. Bi€n d6i chit béo (lipid) :

Khi 1am lanh dong s& hinh thanh cic tinh thé d4, c4c tinh thé d4 nay khi bay hoi s& din dén 16p
chit béo & bé mit thuc pham bi oxy hod ma dic biét1a & 1 s§ cd béo : cd bac md, cd ngir v.v...
khi d6, chdt béo bi héa chua (thily phan) & 1am cho cdc chit béo & 16p bén trong thuc phdm bi
phd hily diy chuyén.

3.3.3. Bi€n d6i sinh t6 :

Sinh t6 it bi mat trong giai doan lam lanh ddng, da s6 bi mat trong lic rita & ché& bién thuyc
pham.

O nhiét do lanh sinh t6 A t3 ra bén vitng nhat, sinh t6 B, & PP mat 1 it. Sinh t6 C bi mat nhiéu
khi sdn phAm bi mi't nudc & chdy lanh. Bi hao hut nhiéu nha't phai k€ dén sinh 6 E.

3.3.4. Bi€n d6i chit khodng :

Nhiét dd lanh khong 4nh hudng 1&n chit khodng nhung do su bi€n ddi co cdu san pham khi lam
lanh ddong nén s& bi hao hut 1 lugng 16n chat khodng tan trong dich t&€ bao chdy ra ngoai khi ra
dong sdn pham.
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$4. Bi&n doi 1y hoc :

4.1. Ting thé tich :

Nudc trong thity sdn, khi bi déng bing sé& 1am ting thé tich 1én 10%.

4.2. Thay d6i mau sic :

Khi nu6c trong thuc phdm thiy sdn bi déng bing thi s& 1am mau sic cia né sim lai, kém
tuoi sang hon so véi lic ban diu, mui hdi chua, vi clia thuc phaAm kém ngot, d tiéu héa kich thich
ti€t dich bi gidm di. Ngoai ra, do tdc d6 1am lanh d6ng nhanh hay cham, cic tinh thé bing s& hinh
thanh 16n hay nhd va do dé, su ti€t xa quang hoc sé& khdc nhau, néu tinh thé bing nhé thi thiy sin
c6 mau Igt, néu tinh thé biang 16n thi thdy sdn c6 mau sim hon.

4.3. Giam trong lugng :

San phd&m dong lanh bi gidm trong lugng lado sy boc hoi nudc & bé mit san phim hoic do
thiét hai 1y hoc trong qu4 trinh lam lanh dong.

Thiét hai 1y hoc c6 thé xay ra do su xdo dong trong khi lam lanh dong khi€n cho nhiéu manh
nhd dich bao bi v& vun. Mot hinh thic thiét hai khac 1 sdn pham bi dinh chit vao mam cip dong
hoic dai bing truyén, 1am tréc mat 1 phan trong lugng khi tdch sin phdm ra khéi mam.

Mtc gidm trong lugng & thiy sdn nho thudng cao hon § thiy san 16n.

Thiét hai vé 1y hoc trong 1 mdy dong khong diang ké & khong hon 1% néu thyc hién 1am lanh
dong ding cdch

Ha0 hut
WmE—=-==-=-=-——=—==—— - — — -
075t //
0s L
025 T
Thoi gian [ phut)
: 50 o0 150 200
San pham Phuong phip % Hao hut
Tom IQF Mdy théi gi6 2+25
C4 tuyé&t IQF Miy thdi gi6 1,2
C4 tuyét IQF M4y carbonic 0,6
San pham IQF Mady Nito 16ng 0,3+0,8
C4 phi 1& Miy théi gi6 1,0
Bénh c4 M4y thdi gi6 0,5
Bénh c4 M4y ti€p xic 0
Hop c4 May ti€p xiic 0,5 trong hop
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Cau hoi :
1. Bién d6i vi sinh vt trong qud trinh lanh dong ?
2. Taisao sdn phim ddng lanh bi gidm trong Iugng khi 1am lanh dong ?

v
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BAI 4 : TINH TOAN LUGNG LANH & CHI PHi TRONG QUA TRINH

LAM LANH PONG THUC PHAM

§4.1. Khai niém chung :

Khi thyc phadm dudc 1am lanh hay lam lanh dong thudng phai mat nhiét (téa nhiét). Tinh todn
lugng lanh & chi phi trong qué trinh ha nhiét do thuc phdm tic 13 tinh todn lugng nhiét dudc 13y
ra tif san phim trong sudt qud trinh. Thyc ra, tdng lugng lanh cin thi€t d€ 1am lanh dong thuc
pham con phai ké d&n cdc dong nhiét tif moi trudng bén ngoai di vao phong lanh. Py chinh 1a
dong nhiét ton that ma may lanh phidi c6 dd cong suit dé€ thdi né trd lai moi trudng bén ngoai,
bdo ddm su chénh 1éch nhiét dd 6n dinh giita phong lanh & khong khi bén ngoai.

§4.2. Poi véilam lanh thuc phim :

4.2.1. Trudng hop khong thé ké d&€n su bay hdi. ngung tu nudc & bi€n ddi sinh hod giy ra t6n

th4't thi chi phi lAm lanh dudc tinh theo cong thic sau day :
[Q=G.Ct, —t,)|, keal/h

Trong do :

G : kh&i lugng thuc phdm (kg/h)

C : nhiét dung riéng (kcal/kg’C)

ts : nhiét 6 thuc phdm lic diu chua lam lanh (°C)

ty : nhiét @6 lam lanh thuc phé’m (°C)

4.2.2. Trudng hop c6 thé ké d&n su bay hoi, ngung tu nudc & bi€n ddi sinh héa. chi phi lanh
dudc tinh theo cong thifc lanh sau day :

Q = GIC.At + qz + Ag.(1-1)], kcal/h
Trong do:
At=tq -ty (°C)

q : nhiét Iugng tda ra titr 1 don vi khdi lugng thuc phim trong 1 don vi thdi gian (kcal/kg).
z : thdi gian lam lanh (giG).
Ag : @6 gidm (hao hut) trong lugng thuc pham khi xit Iy lanh (kg).
1: 4n nhiét ngung tu hoi nuc(kcal/kg).
r : 4n nhiét héa hoi (kcal/kg).
§4.3. D6 v6ilam lanh dong thyc phdm :
Téng lugng lanh can thi€t &€ 1am lanh d6ng sdn phdm la:
Q=Q:+Q:+ Q3+ Q4 (kcal/h)
Trong do6 :
0 Q) : tdn thit lanh qua cdc tudng, trin cia nén phong lanh ddng (hoic qua thanh xung
quanh nidp ddy cla thi€t bi lanh dong).
0 Q;: Tén thit lanh do sy thong gi6é ddi lvu 1én thiét bi lanh dong hoic phong lanh dong.
o  Q.: Tdn that lanh trong viéc phuc vu (md clra phong lanh, thip dién phong lanh, ngudi
lam viéc, motd tda nhiét).
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o Q;:tiéu ton lanh cho qué trinh lanh d6ng sdn pham.
Véi: Q= Qut Qut Qct Q4 (kcal/h)
Trong do6 :

+ Q. = G.C.(tg — ta) (kcal/h) :1a Iugng lanh can thi€t d€ ha thdp nhiét do cda sin ph§m tr nhiét
dd tir ban du (tifc nhiét do cudi clia giai doan 1am lanh ts d&€n nhiét d6 d6ng bang ta).

+ Qy = Wy .t (kcal/h) : 12 lugng lanh tiéu thu cho sy déng bing W (kg) d4 vdi 4n nhiét d6ng
bang L = 80kcal/kg.

Lugng nuSc da dugc tinh theo cOng thifc sau :
o.G.X

Wy 100.100 (kg)

® : % lugng nudc bi€n thanh dd trong 1am lanh dong.
G : khéi lugng sdn pham (kg).

X : % lugng nudc trong sin pham.

Khi tep =- 1,5 +-30°C

A
W = 1+ B (kg)
lg[t +(1 -ty )]
Véi : A, B 1a hé s& clia thyc pham. Trudng hop cho thit1a A = 110,5 va B = 0,31
Khi tg, =-0,5°C + -1,4°C

[ 110,5
W=, ?»3: (kg) vdit:1a nhiét do cudi clia san pham di 1am lanh dong.
g

+ Q.= OG.r (kcal/h)
V6i: OG : hao hut khéi lugng (kg/h)
r: 4n nhiét héa hoi clia nudc r = 680 kcal/kg
+Qu=G.C (tay—1t) (kcal/h) : 12 lugng lanh tiéu tdn d€ ha nhiét do tir te, d€n nhiét do cudi t
clia qué trinh lanh dong. Trong tinh todn, d€ don gidn, thudng ngudi ta k€t hdp nhu sau :

A1.GG
Q:=Qu+ Qv+ Qe+ Qu= — kcal/h

Véi :

Ai =14 - ic : 12 @6 bi€n thién nhiét haAm clia sin phdm & nhiét d6 ban diu & & nhiét dd cudi
(kcal/h).

7 : thdi gian tir khi dua sdn pham vao cho d&€n khi hoan ti't (dat tiéu chuin lanh dong) (gid).

K&t luan : Nhu vay, khi da biét Q, ta chi cin tinh thém 3 dai luong Q,, Qs, Q4 nita 12 bi&t dugc
t6ng chi phi 1am lanh dong Q.
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§4.4. Phuong phap tinh todn nhiét lugng :

A

w - __x

30

X Mhigt ludng)

20 =

g o Qb Qe ol
GLAN B THAY BOI TRANG THAI PHA CU A NUSC

D€ tinh todn nhiét lugng trong qud trinh bi€n ddi pha, ta theo cdc budc sau :
Buéc 1: Lap gidn dd trang thai pha theo Q & t
Budc 2 : Xét giai doan nhiét hién hay nhiét An:

Nhiét hién : Q ting, t ting

Nhiét 4n : Q ting, t = const
Bude 3 : Ap dung cong thic :

Nhiét hién Q=MC.(t;-t)
Nhiét 4n Q=Mh

Trong dé:
M : khoi lugng vat chat (kg)
C : nhiét dung riéng (v6i Cin = 0,5 kcal/kg’C va Cigne = 1 kcal/kg’C)
h: &n nhiét (hanesy = 80kcal/kg), (huaynsi = 680 kcal/kg)
Chiy: t, < t;: qud trinh tda nhiét
t, > t; : qud trinh thu nhiét
Thi dul : Hay tinh todn lugng nhiét cAn thi€t dé 14y di trong 1 kg nuéc & 30°C bi&n thanh
nudc dd & -10°C.
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tic)

30 7

B BE¥ng dic o

i |
\
|
-10 . D Q

Qab Qb Qod
(NSt ludng)

Bai gidi :
- Ta lap gidn d6 t — Q (nhu hinh vé trén).
- Xét giai doan AB 1a dong nhiét ( tr 30 dén 0°C)
Qas = M.Cursng(ts - t2) = 1.1.30 = 30 kcal
- Xét giai doan BC 1a 4n nhiét ( 0°C tan chdy)
Qsc = M.h wnenay = 1.80 =80 keal
- Xét giai doan CD 1a dong nhiét (0 d&n -10°C)
Qcp = MCiin (11 - ) = 1.05.10 =5 keal
Vay tdng nhiét lugng can 14y di tir 1 kg nu6c dé bien né tir 30°C xudng -10°C 1a:
Q = Qas+Qsc+Qcp=30+80+5=115kcal
Thi du 2 : Hay tinh todn nhiét lugng cAn thi€t d€ bi€n ddi 1780g nudc dd & -12°C bi€n thanh
nudc 1a & 28°C.
ey

28— ———— === - —— = — = — — = =

Q

-12
A Qab Qbc Qed Nhiét lugng

Bai Gidi
- Lap gidn dd : t — Q (nhu hinh v&)
- Xét giai doan AB la dong nhiét tir (-12°C trd 1én d&n 0°C).
Qas = M.Cin(t; - ) = 1,78.0,5 .12 = 10,68 kcal
- Xét giai doan BC 1a 4n nhiét (0°C tan chdy)
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Qsc = Mhuneniy = 1,78.80 = 1424 kcal
Xét giai doan CD 1 dong nhiét (0°C d&n 28°C)
Qcp = M.Cisnglts - to) = 1,78.1.28 = 49,84 kcal
Vay téng nhiét lugng cin thiét d€ bi€n ddi 1,78 kg nudc d4 tir -12°C 1én 28°C 1a :
Q = Qus+ Qsc+ Qcp = 10,68 + 142.4 + 49,84 = 202,92 kcal
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CHUGNG II : KY THUAT BAO QUAN LANH THUC PHAM

BAIS5 : KHO TRU PONG

§5.1. Khai niém chung :
Bido quan cic san phim di 1am lanh dong goi tit 13 trit dong (cold storage). Trit dong la giai

doan thiét y&u ti€p theo sau giai doan lam lanh dong & bao géi sdn phaim. Ky thuit ndy nhim

duy tri thanh phim dong lanh giit nguyén trang thdi & chi't lugng cho d&n khi phan phdi dén tay

ngudi tiéu dung. C6 nhiéu nhan t& quan hé dén chit lugng sdn phdm trit ddong, chi yéu & tryc

ti€p nha't 1a nhiét dd trit dong, thuc pham trit ddng phdi bdo quan trong kho trit dong.

§5.2. Nhiét d6 kho trif dong :

5.2.1. Nhiét d6 bdo quan thiy sdn d6ng lanh :

P& bio quan cdc sin pham thiy sdn dong lanh dugc t3i wu, van dé lya chon nhiét dd bdo quan
can phai dit 1én hang dau, chon cang thdp cang t6t nhung phdi & mifc dd dat dugc hiéu qua kinh
t€ nhat.

Nhiét dd kho trit dong t6i thi€u phdi bing nhiét d6 ctia sdn phdm nhiim duy tri trang thai dong
lanh clia sdn phadm, trdnh x4y ra hién tugng rd dong va tdi k&t tinh s& 1am gidm chat lugng sin
pham.

Cong thic tinh todn nhiét do kho trir dong :

o= 0,7.t, + 1,
It s )

’C

Trong do:

O t;: nhiét dd dong dau tién trén sdn pham (bé miit).

0 t:nhiét 36 dong sau ciing cia san phim.

Q tq: nhiét dd kho trir dong.

O ty: nhiét 40 san phdm khi dem vao kho trit dong.
O diéu kién khi hau VN ta, ngay nay thudng chon :

ti = -35°C +-40°C, = -12°C
—-35.0,7) + (—12
> twa = tsanphdm = ( 2) ( ) = 'IS,ZSOC

Nhiét dd bdo quan thiy sian dong lanh & VN theo qui dinh chung hién nay 13 : (-18+2)°C.

Béng thdi gian bdo quan thiy sdn dong lanh :
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Loai sdn phdm Thdi gian bio quin (thdng)

-12°C -18°C -25°C
1.Té6m nguyén con dong 16¢ 4 12
2.T6m vé khong dau 3 6 10
3.Tom thit 2 4 7
4.C4 Hong 3 5 9
5.Ca Song 5 8 10

Nhan xét :

Nhiét @6 kho trit ddong cang thp thi thdi gian bio ddm thudc tinh sdn phdm cang dai, dic biét
nhiét do trit dong 12 -25°C s& bio quén rat tot sin pham trong thdi gian khd dai. Tuy nhién hang
thily sdn dong lanh chii yéu d€ xud't khiu nén sin xui't dugc bao nhiéu sé& phai gidi quyé&t xuat
kh4u trong vong vai thing, t6i da 6 thang ma thoi, rat it khi phdi trit hang kéo dai hon mot nam.
Do d6 chon nhiét d6 -18°C d€ bdo quan thiiy san dong lanh 13 Iy tudng nhat. Néu cic san phdm
bdo quin qua thdi gian qui dinh cOng vdi su that thudng clia nhiét dd kho trit dong thudng s& dan
dé&n sy chdy lanh.

5.2. Su chdy lanh :

5.2.1. Hién tugng :

Khi bdo quan thuc phdm dd dugc lam lanh ddng thudng x4y ra hién tugng chdy lanh, dic biét
khi thdi gian bdo qudn kéo dai thi s chdy lanh cang rd rét hon.

Su chdy lanh thudng thé hién : co thit thuc pham bi kho, xdc, sAim mau, mat tinh dan hdi dé thé
hién rd & cd, tom, muc.

Thuc phdm bi chdy lanh lAm mAt gid tri cAm quan va gid tri thuong pham, khi dun niu thuc
pham bi mat vi ngot.

5.2.2. Nguyén nhin :

C6 2 nguyén nhin chinh din dén sy chdy lanh thuc phim :

Do su chénh léch nhiét do giita bé mit thuc pham vdi nhiét @6 khong khi trong kho bdo quan.
N&u sy chénh 1éch nay cang 16n thi sy chdy lanh cang trim trong. N&u nhiét d kho trit dong qud
cao hoic qud thap déu din t6i hién tugng chdy lanh.

D&i vdi san phdm dong lanh vin x4y ra hién tugng bay hdi, ma sy bay hoi nay & dang tinh thé
nén dé ding tao ra nhitng 16 x8p & bé mit sidn pham. Khi hién tugng chénh 1&ch thi 16 x6p & bé
mit thuc phdm cang sdu, 1am tan nhanh 16p bing bé mit, thuc pham bi tro ra, dé 1a hién tugng
chdy lanh.

Hau qua : thyc pham bi chdy lanh s& dai, khd, X0 xdc, mAt mii vi ngon ngot khi niu, mat trong
lugng va chit lugng nghiém trong.

§5.3. Tinh chit ciia nhiét d6 va do Am trong kho trit dong :

Khi thi€t k&€ va cho hoat ddng mot kho trit ddng, cAn phdi ddm bdo mdt s6 y&u t& quan trong vi
gitta nhiét do va do 4m c6 mdi lién quan mat thiét trong van dé bdo quin dong lanh, cic yé&u t&
d6 gém c6 :

5.3.1. Nhiét d6 thap :

Nhiét d6 thap ciang tdt vi dd 4m tuong ddi s& cao va sdn pham sé& it bi chdy lanh.
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5.3.2. Nhiét d6 8n dinh :

Nhiét do giit vitng § mitc thap, khong 1én xudng thit thudng sé tranh dugc hién tuong rd dong
va tdi k&t tinh § sdn pham.

5.3.3. Nhiét @6 ddng déu :

Nhiét @6 phai giong nhau & déu khip cdc vi tri trong kho néu khong san phdm sé& bi boc hoi
lién tuc va mau chéng chdy lanh.

5.3.4. Phan phdi t6t khong khi :

Khong khi lanh lvu thong déu hoa trong kho trit ddng, len 16i d&n tirng kién hang khong bi cidn
trd ba't ky chd nao 1 diéu kién t&t nha't cho viéc diéu hoa nhiét d6 kho, tranh bst sy bdc 4m sdn
pham.

5.3.5. T6c¢ dd Iuu thong khong khi :

Khong khi kho trit dong can dugc luu chuyén & mot tdc do nha't dinh (7 + 15m/s) d€ phan phdi
ddng déu lugng khong khi lanh dé€n sdn phdm trit dong.

5.3.6. Mitc xam nhap nhiét do :

Nhiét do bén ngoai xdm nhap vao kho qua I6p cdch nhiét, ctra kho, vé&t nift, ngudi ra vao kho
lam viéc v.v... s& 1am mat tinh 6n dinh va ddng déu ctia nhiét dd kho trit d6ng, din d&€n san phdm
mau bi chdy lanh. Do d6 can han ch& lugng nhiét xAm nhip vao kho trit ddng cang it cing tot.

§5.4. Cic y&u to dnh huéng dén kho trit dong :

5.4.1. Thi&t k& kho trit dong :

Kho trit ddng c6 dang 1i twdng nha't 1a hinh khdi 1ap phudng vi tao ra stic chita 16n nhat, c6 mit
tién va ctta 16n d€ d& dang xudt nhap hang héa, mot kho rong sé t&t hon 2 kho nhd c¢6 dung lugng
chung bing kho rong dé.

5.4.2. Lép chdn hoi nuéce (cdch &m) :

Vi phan 4p sudt trong kho trit ddng bé hon bén ngoai nén khdng khi 4m ludn c6 khuynh huéng
xam nhap vao kho biang cdch di xuyén qua 16p cdch nhiét, gidp nhiét do thap, dong dic thanh da,
truong 1&€n phd hiy cdch nhiét.

16p cdch &m phia néng

cta 16p cdch nhiét
-30° / +30° */
/ \ 300 +30°

Coi tudng —1 \

| \ Am di vao 16p

| / — céch nhiét
A

Tao d4 lam hu co ciu \ / / 1]

cach nhiét

Bang

(khong c6 16p chdn hoi nude) (C6 16p chdn hoi nudc)
Pé€ ngin chin hién tugng nay, ngudi ta ding 16p chin hoi nuSc hay 16p cach &m, dit vé phia
néng clia 16p cdch nhiét, thong dung nhi't 1a gidy dau, nhua dudng, tim kim loai ép mdng.
5.4.3. Cdinén do bing :
DAy 1a hién tuong tao d4 dudi nén kho trit dong. Hién nay c6 2 ciach phong ngira:
Tao khodng tréng thong gié dugi nén kho.
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Diing 1 16p thim dién thé thap 16t dusi nén kho, hay c6 thé diing chat 16ng dun néng chdy tuan
hoan qua cdc 6ng dan dit duéi nénkho.

/ / \

I Khd ninghuhéng - | h\
‘ tudng va nén [

\ Cdi nén do bing |

Tao dd du6i kho

5.4.4. Khong khi xdm nhép :

Khong khi xAm nhdp vao kho 1am ting nhiét va do 4m, tao thanh cdc 16p tuyé&t day bam vao
bA't ki bé mit lanh ndo va nhit 12 quat dan lanh. Vi viy phdi ngin chiin tinh trang ndy dé 6n dinh
nhiét dd kho va gidm chu ki x4 d4. P& thuc hién, ngudi ta ding quat chin gi6, treo man nhya
truSe clra kho, hay xay thém phong nhdt khong khi.

Ngoii ra cdc yéu to k€ trén ciing can phai ké d&n loai mdy lanh thi€t k& va phuong phip vin
hanh hé théng lanh vi d6 ciing 12 nhitng y&u t6 c6 lién quan d&€n chat lugng kho trit dong.

Cau hoi :
1. Cho biét cong thiic tinh chon thyc phdm kho trit ddng? Em c6 nhan xét gi vé nhiét do
nay?
2. Nguyén nhin lam xdy ra hién tugng chdy lanh ?
3. P& hoat dong mot kho trit ddng dugc tt cAn bdo ddm cdc y&u td nao?

K
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BAI6: KV THUAT SAP XKP HANG HOA TRONG KHO
LANH

§6.1. Pai cudng :

Su sip x€p hang héa, sdn pham 1 cich hdp 1y trong kho bdo quin lanh mang y nghia thuc t&
rit 16n vi né c6 thé 1am ting hiéu qua kinh t&, tao diéu kién thuin 1gi cho viéc bdc x€p hang ra
vao kho, kiém tra dé dang, theo doi & phat hién kip thdi cdc dang hu hdng mAt mat clia thyc
phim x4y ra trong thdi gian bido quan. Tir d6 khi sip x&p thuc phim vao kho bdo quin can phai
tuan thl cdc nguyén tic & k¥ thuat sau day.

§6.2. Nguyén tic sip x&p hang trong kho lanh :

6.2.1. Nguyén tdc vao trude- ra trude (First- in - First out) :

MJdi sdn phdm vao kho trit ddng déu c6 tudi tho clia né, nghia 1a khodng thdi gian tdi da ma
san phim dugc phép luu kho, n€u quéd thdi gian d6, sidn phdm bit ddu chuyén sang trang thai
bi€n d6i cho d&€n hu hdng. Do @6 cdc san phadm lvu kho déu phdi dugc xuit di trong vong tudi tho
cang sém cang tot.

Hang nhip vao kho trudc phdi dude xuat trude, nhu viy sé& gildp sy quay vong sin pham tdi uu
nhit.

6.2.2. Nguyén tic thong gié:

/ - DAN LANH
-
KIEN
l HANG l l
PALETTE | | PALETTE | I PALETTE | |

La tao diéu kién thuin Igi nha't d€ dua khong khi lanh tif ngudn phat lanh dén vdi tat cd hiang
héa trong kho 1 c4ch diéu hoa & lién tuc, nguyén tic ndy con phu thudc vao t *clia dan lanh, tdc
dd gi6 va cach sip x&p hang ho4.

6.2.3. Nguyén tic gom hang :

Trong qud trinh bdo quan lanh dong ludn ludn cé sy bdc hdi nudc it nhiéu tir bé mit sin phim,
dan da theo thdi gian lam tdn hao trong lugng san phaim. P& 1am gidm hién tugng niy, ngudi ta
phai lam gidm bé mit clia cic kién hang bing nguyén tic gom hang lai thi tu thanh kh&i 6n dinh
vitng chic.
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6.2.4. Nguyén tic an toan :

Sip x&p hang héa trong kho bdo qudn cin tudn thd nguyén tic an toan, cdc khdi kién hang
phai ding cdch, thit ty theo 16, theo diy, khong gdy nguy hi€m cho cong nhian bdc x&p & khong
lam d8 v& hu hdng thiing hang.

§6.3. Ky thuat x&p kho :

6.3.1. Stt dung Palette :

Palette nhra sif dung
trong kho lanh

Kich thudc cua palet thugng la (800x1200x100) mm hay (1000x1200x100) mm
Palét 12 nhitng tAm gid dd bing gd hoic nhuwa thudng dugc st dung trong kho bido quin lanh
nhim muc dich :
_ Tao khodng cach giita hang hod & san kho, dé dang thong gi6é ddy kién hang.
_ D& dang phin 16 hang héa theo chiing loai.
_ Tao diéu kién thuin 1¢i cho viéc boc dd hang.
6.3.2. Chira 16i di:
Tuy theo kich thudc mit bing kho 16n hay nhd, cAn phai chira 16i di phit hgp :
0 Né&u kho c6 chiéu rong < 10 m ngudi ta chira 18i di & gitta tir 0,8 + 1m.
0 N&u c6 chiéu rong tir 10 +20m thi chira 18i di & gitta 1,2m & 2 16i & bén ria kho 12 0,8 m
o N&ukho > 20 m thi ¢t 10m ta d€ mot 16i di 1m & 16i & di gitta 1a 1,5 m.

20m @ ——MM=
10m
—t0 s To,E G o, ET
30m
1m 1,5m 1m
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P& khong khi lanh dugc ti€p xic déu khip 1én toan bo khdi hang héa trong kho, ta cAn phdi
x&p hang héa theo quy cdch nhu sau :
o C4ch tuong tr 20 + 80 cm.
o Ciachsantr 10 + 15cm.
o Cdch tran 20 cm.
o Céch thi€t bi 30 cm.

6.3.3. Xay tu:

La k§ thuat chat x&€p cdc kién hang th tu vao vdi nhau thinh 1 khdi 8n dinh & vitng chic, tao
diéu kién thuan 1gi cho viéc boc d& phan 16, bdo ddm an toan ciing nhu dé& dang théng ké hang
hod trong kho lanh. Tuy theo kich thudc ctia khdi hang héa ma ta xay tu ¢6 kich thuéc khdc nhau
nhutu 5,tu7,tu 8...v.v...

Cau hdi :
1. Liétké cdc nguyén tic x€p hang hod trong kho trit dong?
2. Trinh bay nguyén tic vao trudc - ra trudc?

K
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BAI7: CAC PHUGNG PHAP KEO DAI THOI GIAN BAO
QUAN
DD

Bio quan lanh thuc phdm 13 phuong phap thong dung nhat hién nay so v6i ciac phuong phap
khdc. € phat huy d€n mic t8i da wu thé cta nganh bdo quin lanh, ngudi ta d3 k&t hgp 1 sd bién
phdp d€ kéo dai thdi gian bdo quin cho phép ma chit lugng thuc phdm vin gilt § mic dd cao
nhat.

§7.1. Ma biing sin phim :

Ma bing hay lam ldng tic 14 tao ra 1 16p bing méng bao quanh bé mit sin phim. San phdm
sau khi 1am lanh ddng s& dugc nhing vio nudc c6 nhiét dd trong khodng tir 0,5°C + 1°C trong thdi
gian tlr 2 + 3s & tir 1 <2 1an. Nhd nhiét do ctia khdi sin phAm thdp hon, nén nudc s& bam trén bé
mit taora 1 16p bing méng va déu bao boc xung quanh khdi sdn pham.

Téc dung :

o Lam ting vé dep khdi thuc pham.

0 Chong dudc su oxy hda chit béo.

o Trinh dugc sy bay hdi nudc trén bé mit thyc pham nén gidm bét dugce sy tdn hao trong

lugng trong thGi gian bdo quén.

Vi du_: ma bing biing c4dch phun suong

? F,tﬂfm gac phun =ucng

/ -
win "ff Vo zdn phim d3 ma bing

L\ 757 S\
/1 LN ™ Y

chdwv trin

ming nwd%diéu chinh

~

dai truvén nhira

Loai thi€t bi vira nhiing vira phun sudng c6 1 s& dic diém :
o Cho phép ma bing ddy di va ddng déu trén san pham.
0 Van tdc dai truyén c6 dinh ddm bdo thdi gian mabing c6 dinh (gidng nhau).
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0 Mifc nudc trong mang dugc chinh sao cho ma bing dugc mit dudi ma san pham khong bi
ndi 1én.
0 Voi phun suong bén trén phun nudc diéu hoa d€ ma mit trén san phim.
o Mot tAim gat diéu chinh d€ trdi déu sdn phdm trén dai truyén.
Né&u viéc ma bing tot thi s& ¢ 1gi khi cdc diéu kién van chuyén, bdo quin con kém. Nhung
néu ma bing toi, s& 1am tan rd tirng phan thldy sdn, khi vao kho trit dong, thiy sdn sé& tdi dong
chdm lam thiét hai to 16n hon nira.

§7.2. Bao g6i sdn phim :

P& bio vé hang héa & ting vé my quan sin pham nhim thu hiit khach hiang, sdn pham sau khi
1am lanh ddng trudc khi cho vao kho bdo quin thuding dugc bao géi cAn thin. Bao gbéi phai kin dé
ngin can sy oxy héa san phim, vat liéu 1am bao bi phdi c6 siic dé khang manh véi sy xAm nhip
hdi nu6c d€ bio vé san pham khéi bdc hoi nudc trong khi bdo quin. Bao géi phai vira khit véi
san phim n&u khong, khong khi trong bao bi s& oxy hod san pham.

Nhitng vat liéu bao bi gdom c6:

_ Thung carton trdng sap hay nhya.
_ Mot s6 bao bing gidy dic biét Xellopan, gidy nhom.
_ Tuai PE (polyetylen ).
_ Tui thung PS (polystyren).
§7.3. Hiit chian khong san phim :

D€ chdng su oxy héa san phim, ngudi ta diing phuong phdp hiit chin khong céc tdi PE dung
san pham trude khi han kin mép bao. Sau d6 méi ti€n hanh 1am lanh dong (tily loai sin phim) rdi
déng goéi bao bi. Pay 1a 1 cdch d€ kéo dai thdi gian bdo quan hitu hiéu & dugc 4p dung nhiéu
trong nganh thiy san dong lanh.

§7.4. Mot s6 phuong phap khac :

7.4.1. Chi€u tia phéng xa:

Khi cho thyc phAm vio bao bi ,ngudi ta ti€n hanh chi€u tia phong xa truc ti€p vao san phadm rdi
dem han kin bao bi lai. Thudng ding nhat 1a dén phdt tia cyc tim v6i 4nh sdng c6 do dai séng A =
200A + 0,4 um c6 tdc dung sdt tring manh, tiéu diét cdc vi sinh vat c¢6 hai 1am hai 4nh hudng dén
thdi gian bdo quan lanh.

7.4.2. St dung chit khéng sinh :

D& ting thdi gian bdo quin lanh ,ngudi ta di diing 1 s& chat khang sinh dem tron 13n véi thuc
pham truéc khi bao géi. Cac khiang sinh thudng ding 14 Oryomycine, Streptomycine, Tetramycine,
liéu lugng cho phép 1a 0,05 + 0,1% tuy theo loai thuc pham. Chat khiang sinh cho vio thiy sin
khong 1am hai ngudi tiéu thu néu thity sin duge nid'u k§y, sau 12 phiit dun niu qua thuc t& cho thiy
khong con sét thudc khdng sinh & néu cung cip cho ngudi 2gram/ngay lién tuc trong 3 nim van
khong c6 phdn Gng nao tic hai ca.

7.4.3. Stt dung ché't chdng oxy héa :

Qud trinh bi oxy héa 1a 1 qu4 trinh phiic tap do enzin (men phin gidi) va cdc y&éu t§ héa ly giy
nén (dnh sdng, nhiét do, do am, khong khi, kh6i lugng). DAu md bi oxy héa s& c6 mui di, thiu do
hinh thanh 1 s chit nhu aldehit, peroxit, xeton. P&i vdi 1 s6 loai thuc pham c6 chita ham lugng
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chit béo cao thi thudng bi oxy héa. PE chdng hién tugng nay, ngudi ta st dung chit chdng oxy
héa 12 antioxydante hay chit chdng oxy 13 antioxygene dem hoa tan trong nuéc ma bing hoic
tiém vao mo co thyc phdm hoic tron déu vao thuc pham trude khi cho vao kho bdo quan.

Pic tinh cd bin cda cdc chit nay 12 d& bi oxy héa hon 13 cdc chit béo trong thuc phim. Biing
thu'c nghiém cho tha’y khi st dung liéu lugng 0,1% thi thdi gian bido quin ting 1én gip 3 lan.

7.4.4. Stt dung mot s6 chat khi :

Khi bdo quén ngudi ta ciing sit dung cdc chit khi nhw CO2, O3. Thuc nghiém cho thdy khi st
dung néng do khi CO2 tir 0 +15% vao trong kho bdo quén thi thdi gian bdo quin c4 dong lanh
nguyén con ting 1én gdp 2 1an hoic sit dung 03 vdi ndng d6 25 +40 mg/cm3 thi thdi gian bdo
quan tdbm nguyén con sé ting 1én 72 gid.

7.4.5. Stt dung héa chat diét tring :

Trong 3 nguyén nhian gy ra hu hdng thily sdn: vi sinh vat, oxy héa chit béo & enzim (men
phan gidi) thi nguyén nhin diu tién 12 quan trong nhat vi chinh vi sinh vat gdy hu hdng thly sdn
nhi€u nhat. K&t hgp bido quin lanh thly sin vdi thudc tiét tring sé kéo dai do tuci cia nguyén
liéu thuy san.

C4c héa chat tiét trung thudng st dung:

0 Acid dehydraxetic 1% phong chong mdc rit tot.
o Nitro frazon 1/100000 ngdm cd tudi trong 3 giG bao quan dugc 3 ngay
o Nitrat Natri 0,5 %
o Acid Solvic 1%o
Cau hoi :
1. Trinh bay phuong phdp ma bing sin phim?
2. Trinh bay cdch sit dung chat chdng oxy hod trong bdo quin thuc phaAm?

v
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BAI 8 : TAN GIA THUC PHAM THUY SAN

- BDD---

§8.1. Khdi niém chung :

8.1.1. Bit vin dé :

Lam lanh, bdo quan lanh, lanh dong, bdo quan lanh dong, tan gid 14 cdc qua trinh ¢d ban trong
cong nghé ch& bién bido quin thuc phdm ddng lanh. P6 13 1 khdi thdng nhi't c6 lién quan mat
thi€t véi nhau. Sdn phim di qua cdc khau tir nguyén liéu d&€n 1am lanh dong, rdi trit dong du dat
diy dd tiéu chudn k§ thuat nhung néu d&€n khau tan gia khong thuc hién ot thi cling trd thanh hu
héng. Nhu viy tan gid ciling ¢ tic dung quyét dinh d&€n chat lugng clia sdn phim dong lanh. Tan
gid chi c6 y nghia d8i v6i san phaAm lanh dong, con sidn phdm lam lanh khong cin giai doan nay.

8.1.2. Muc dich:

Muc dich chinh ctia cong doan 1am tan gia 1a phuc hdi nhitng tinh chit clia sdn phim c6 trudc
khi 1am lanh dong, 1am cho d4 trong sidn phdm tan ra nu6c, sdn phdm mém trd lai, phuc hdi lai
mau sic ban diu dé ché& bién ti€p, d€ nau thanh thiic in chin, d€ ban dudi dang tuci song.

8.1.3. Yéu cau :

K§ thuit tan gia phdi dat yéu cdu sau day :

o Ton tht dich bao it nhat.

o Ton that khdi lugng sdn pham it nhat.
o Bdo ddm vé sinh cao nhat.

0 Thoi gian ngdn nhat.

§8.2. C4c phuong phap tan gid thuc pham :

8.2.1. Pinh nghia:

Tan gid hay rd dong 1a qud trinh chuyén bién nudc dang & trang thdi rin, tinh thé d4 trong sin
phim d6ng lanh thanh trang thdi 1dng ma van giit nguyén thudc tinh clia sin phdm di c6 trude
khi lam lanh dong.

Qua trinh tan gid 1a qud trinh ngugc lai cua qud trinh lam lanh d6ng. o) giai doan ndy ta can
phdi ting nhiét do tir tir, lic dAu v4i hiéu nhiét do At =( 3+5)°C sau d6 c6 thé ting 1én (5+7)°C.
Viéc nay sé quyét dinh d&€n sy hoan nguyén haim &m trong t&€ bao san phim, phuc hdi tinh chit
ban dau.

8.2.2. Céc phuong phdp tan gia:

8.2.2.1. Tan gid bang khong khi :

o} phuong phdp nay thuc phdm dugc dit trong phong c6 nhiét do dao dong tir 5+20°C va d6 4m
twong ddi 1a 75 + 95%.

Trong phong c6 dit cdc gid gb chita thuc phim, mdi gid c6 5 ting, mdi ting dit phia dudgi 1
tAm sit méng d€ hing nudc tir thyc phdm chiy xuéng. Néu thyc phdm c6 khdi lugng 16n thi ta
x€p thanh tiing 16p. Qua trinh tan gid dugc két thic khi t° & tim thuc phdm 12 0°C, thsi gian tan
gia khong qua 30gid. Mudn rit ngin thdi gian tan gid ngudi ta c6 thé ding quat tao 1 di luu
khong khi cudng bitc nhung van t6c khong 16n hon 6m/s.
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8.2.2.2. Tan gia bidng nudc:

o) phuong phdp nay, thuc phdm dudc ti€n hanh 1am tan gia bing cich nhiing hay phun nudc
hay k&t hop cd 2 cich.

Tan gid trong nuSc 13 phuong phdp ré tién, dé 4p dung cho moi loai thly sin nhung phii bdo
ddm c6 ngudn nudc sach, doi dio, nudc 1am tan gid c6 nhiét do t < 18°C.

Thue pham dugc chi't ddy vao bé tan gid, sau d6 cho vdi nudc x4 vao, chiy luan luu hoic theo
chu ky, thdi gian 1am tan gid khong qud 5gid. Phuong phdp nay nhanh nhung thyc phadm dé bi ma't
trong lugng. Mot s6 chit bi hoa tan trong nudc ddng thdi thuc phim trd nén 4m udt. Do dé khi
tan giad xong phdi ch€ bi€n ngay.

8.2.2.3. Tan gia biing dong dién cao tin :

S4n phim can tan gid dugc dit giita 2 tAm kim loai bing phing c6 ndi v6i dong dién cao tin,
nhiét s& phdt sinh trong sdn phAm tif cdc bang phing kim loai ma khdng can cham d&n sdn pham.
Trong diéu kién li tudng 13 néu sdn pham c6 hinh dang khong déng déu, nhung vdi dién thé va
tan s6 cao (5kv, 80MHz), nhiét s& phdt sinh & tin so rit cao tdi moi chiéu siu clia sdn pham, do
d6 qud trinh tan gid s& rat nhanh (tir 3+5 phiit) ma khong lam 4dnh hudng dén chit lugng thuc
phdm. Pay 1 phuong phdp lam tan gid nhanh nhit c6 thé dp dung cho moi loai thily sin dong
lanh.

Cau hoi :
1. DPinh nghia va néu cdc yéu cau clia qua trinh tan gi4?
2. Hiy trinh bay mot phuong phdp tan gid thuc phAm ma em biét.

3
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KY THUAT LANH THUC PHAM

TAI LIEU THAM KHAO

1. HUYNH TRUNG THANH

Phong lanh B4ch ho4- Hoc Vién Qudc Gia Nong nghiép. Saigon 1973.
2. Hoang Tich Minh — Ha huy Khoi

V¢ Sinh dinh dudng vaVeé sinh thuc phﬁm. Nha Xuat Bdn'Y hoc — 1977.
3. Phan Hoang Thi — POAN thi Ngot

B4o Qudn va Ché& bi€n sidn phim dong vat. Nha xui't bin Nong Nghiép Ha Noi.1984.
4. Tran ddc Ba - Pham vin Bon

Cd s k¥ thuat lanh thyc phAm-DHBK-Tp. HCM-1979.
5. Tran difc Ba — Lé vi Phic — Nguyén viin Quan

K§ thuat ch€ bi€n thily sin dong lanh, NXB DAI HOC — Gido duc Chuyén nghiép Ha
N©0i.1990.
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