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ABSTRACT

Method of waterless transportation is a new one which has been studied and got a satisfactory
result abroad. In this research we conducted trials to evaluate possibility and to build technical
parameters in transportation of tilapia with waterless method. Tilapia with size of 50 — 70
g/fish and with two anesthetic chemicals of Aquanes (a Virbac Company’s trial product) and
Ethylene Glycol Monophenyl Ether (EGME, Merk Company) were used. Process of
anticipated transportation as follows: conducting thermal shock on the fish before anesthesia,
then putting them on trays in an oxygenated nylon bag placed in a tank and transporting. Ice
was used to maintain low temperature in the tank. At the end of transportation, the fish was
released into aerated water for 24 hours to assess its recovery. Some preliminary results are as
follows: thermal shock was not suitable in this method, transport temperature should be
maintained at 20 - 25°C, cotton bud should be used to open gill covers of the fish to increase
the survival rate of fish. Aquanes with a concentration of 500 ppm or EGPE with a
concentration of 400 ppm could be applied to transport fish for 8 hours with a survival rate
above 90%.
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PAT VAN DPE

Trong chudi cung cip thuc pham, ca tir viing nudi trude khi ti noi tiéu thu phai trai qua cac
giai doan nhu thu hoach, phan ¢&, van chuyén. Trong dé, van chuyén 12 mot trong nhitng khau
quan trong vi nd tiéu tdn kha nhiéu chi phi ciing nhu anh huéng dén ti 1¢ séng cua ca duoc
van chuyén. Thé nhung nhitng phuorng phap van chuyen hién nay dé gy stress cho c4; ngoal
ra, cac phuong phap van chuyén truyén thong thudng cin mot lugng nudc nhit dinh dé dam
bao sy sbng cho ca nén chi phi van chuyén luén & mirc cao, lam cho gia thanh san pham cing
tang 1én, giam kha nang canh tranh ciia san pham. Véan dé dit ra 1a 1am sao d¢é tang ti 18 song
cta ca khi van chuyén va l1am cho gia thanh san pham phai ¢ mirc thép dé tang kha nang canh
tranh. Comandante (2008) da thanh cong trong van chuyén Song c& mu véi ky thuat van
chuyén khong nuéc. Trude yéu cau thuc té o, chang 61 d4 tién hanh dé tai ndy v6i muc tiéu
danh gia kha ning va xay dung cac thong s6 k¥ thuat trong van chuyén ca rd phi bang phuong
phép van chuyén khong nudc.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vat Liéu

Poi twrgng nghién ciru

Ca 10 phi do (diéu hdng) voi trong luong tir 50 — 70 g/con. Ca dugc gilr trong cac bé
composite, khong cho an trong 48 gio, luén dam bao cung cap day du 6xy cho ca.

Hoa chat

Aquanes

Aquanes chira eugenol 5% va cac dung mdi hoa tan. Eugenol chiém 70 — 90% trong dau dinh
hwong (clove oil), day 1a mot dang thuc gdy mé duoc ap dung rong réi trén thé gigi. Co quan
quan 1y duge va thuc phim Hoa Ky (FDA) da phan loai dau dinh huong va cong nhan tiéu
chuan an toan (GRAS) trong sir dung (Summerfelt va Smith, 1990; trich boi Mylonas, 2005).
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Ethylene glycol monophenyl ether (EGPE)

EGPE con co cac tén goi khac nhu: 2 — phenoxyethanol, phenylcellosolve, phenylglycol,
monophenylglycol. Khi st dung EGPE, céc quy dinh v€ an toan lao dong phai dugc dam bao,
vi EGPE la chat doc hai va dnh huong den sirc khoe con ngudi; ddc biét 1a trong nhirng phong
lam viéc c¢6 hé thong thong khi kém thi n6 co thé gay ra cam giac mét moi va buon ngi cho
nguoi tiép xuc (Svoboda va Kolafiova, 1999).

Phwong Phap Nghién Ciru

Céc thi nghiém duoc tién hanh vai 2 loai chat gdy mé 1a Aquanes va EGPE.

Thi nghiém duoc bd tri hoan toan ngiu nhién véi sy dong nhat vé hoa chét, loai c4, ngudn
nudce va bé thi nghiém.

Qui trlnh van chuyen dy kién nhu sau: _chung t61 tién hanh sbc nhiét ca trudc khi giy mé; sau

do xep c4 1én khay va cho vao tdi PE rdi dem bom oxy, dong thing va van chuyén; dung nudc
da dé duy tri nhiét do khoang 20 — 25°C.

Sau khi b tri thi nghlem cac thung Chua ca chi dé mot chd nén cir khoang 1 gi¢ chung toi
tién hanh lic thing nham tao diéu kién gin gidng véi qua trinh van chuyén thuc té.

Két thuc 8 gio van chuyen, cho ca vao nudc sach ¢o suc khi manh. Sau 24 gio nuoi hoi phuc,
chling toi tien hanh dénh gid mirc do hoi phuc cua cd thong qua 2 tiéu chi: mirc do phan xa va
kha ndng bat moi cua ca. C4 duoc goi 1a hoi phuc khi c6 khd ndng phdn tng tot voi kich thich
bén ngoai va an moi binh thuong. Tur viéc danh gid mic d6 hoi phuc nhu trén, ching toi xac
dinh ty 1¢ hoi phuc (TLHP, %).
Tur ti 18 séng (TLS, %) sau 8 gio van chuyén va TLHP, ching tdi tinh hi¢u suat van chuyén
(HSVC) theo cong thirc: HSVC (%) = TLS x TLHP
Thi nghiém 1: Khio sat anh huéng ciia viée séc nhiét 1én ty 1¢ song ciia ca van chuyén
Xdc dinh nhigt dp séc nhiét thich hop
Thi nghiém dugc b tri voi 3 NT g v6i cac khoang nhiét do: 4 — 6, 6 — 8 va 8 — 10°C; mdi
NT lap lai 3 lan v6i 5 c&/NT.
Dung nudc da dé ha nhiét o cua nude trong cac thling xudng céc thét d6 nhu trén. Suc khi
lién tuc trong thung nham dam bdo cung cap day du 6xy cho cd ho hap. .
Chi tiéu theo ddi: thoi gian ca mat thang bang hoan toan (gidy) va thoi gian ca phuc hoi hoan
toan nhu trang thai ban dau (gidy).
Khdo sdt anh hwéng ciia viéc séc nhigt dén 1y Ié song ciia cd trong vin chuyén khéng nwéc
Thi nghiém dugc b6 tri voi 2 NT; mdi NT 14p lai 3 1an v6i 10 c&/NT.
D6i voi NT1, chung t6i tién hanh soc nhiét nhu trén, Vi nhiét do thich hop dé xac dinh. Sau
d6 thuc hién nhu du kién.
boi vai NT2, khdng soc nhiét va tién hanh cac cong doan tiép theo nhu NT1.
Thi nghiém 2: Xac dinh nong d9 gdy mé (Aquanes va EGPE) thich hgp trong vén
chuyen khong nwéc
Déi véi Aquanes
Thi nghiém dugce bd tri v614 NT tng véi cac ndéng do: 0 (BC), 300, 400 va 500 ppm; mdi NT
I3p lai 3 1an. Mo6i NT bo tri 10 con ca.
Déi véi EGPE
Thi nghiém duogc bd tri véi 6 NT g véi cac ndng do: 0 (DC), 100, 200, 300, 400 va 500
ppm; mdi NT Lip lai 3 lan. Mdi nghiém thirc bo tri 10 con ca.

242



Thi nghiém 3: Xac dinh nhiét d thich hop trong van chuyén khéng nuéc

Thi nghiém dugc bb tri v6i 3 NT ung v6i cac khoang nhiét d: 15 — 20°C, 20 — 25°C va 25 -
30°C; moi NT Idp lai 3 lan voi 10 c&/NT.
Ca dugc gay mé véi nong do xac dinh tir thi nghiém 2.

Thi nghi¢gm 4: Khio sat hi¢u qua ciia phuong phap chen nip mang ddi véi ty sbng cia
ca trong van chuyén khong nwéc

Thi nghiém duge bb tri véi 2 NT, mbi NT lap lai 3 1dn. Mdi nghiém thirc b6 tri 10 con ca.

Chung t6i dung bong gon thim nudc dé chén vao nip mang ca & NT2, NT1 thi khong chen.
Ca duoc gdy mé v6i nong do xac dinh tir thi nghiém 2, nhiét ¢6 van chuyén t6i wu duoc xac
dinh tir thi nghiém 3.

Thi nghiém 5: Xac dinh thoi gian van chuyén thich hop trong vin chuyén khéng nuéc

Thi nghiém dugc b tri véi 3 NT tng vé6i cac thoi gian van chuyén 6, 8 va 10 gio; mdi NT lap
lai 3 lan. Moi nghiém thirc bo tri 10 con ca.
Cac thdng so ky thuat duoc xac dinh & cac thi nghiém trén.

Xir Ly Théng Ké

Dé so sanh danh gia sy khac biét giita gia tri trung binh (TLS, TLHP, HSVC) cua cic NT
trong tung thi nghiém, ching t0i str dung pham mém xtr Iy thong ké Minitab 16.1, voi 2 cong
cu la: phan tich phuong sai mot yéu to (ANOVA One Way) va trac nghiém Tukey v4i mic y
nghia 95%.

KET QUA VA THAO LUAN
Thi nghiém 1: Khio sat anh huéng ciia viée sdc nhiét 1én ty 1¢ song ciia ca van chuyén
Xdc dinh nhigt dp séc nhiét thich hop

Bang 1. Thoi gian mat thang bang va hdi phuc trung binh (gidy) ciia ca 16 phi ¢d 50 —70 ¢
theo cac khoang nhiét do

NT Nhiét d¢ (°C) TGMTB - TB (gidy) TGPH — TB (giay)
1 4-6 127°+6 256° + 23
2 6-8 166 + 25 285 + 50
3 8- 10 167% + 39 332° + 64

(Ghi ch: cac gia tri trén cing mot cot c6 cac ky tu gidng nhau 1a khac biét khong c6 ¥ nghia
vé mat thong ké, P > 0,05).

Khi cé bi sbc nhiét, néu nhanh mat thing bang va nhanh hdi phuc thi s& it anh huong dén suc
khoe ctia ca ciing nhu it ton thoi gian cho cong doan sbc nhiét. Vi vay, nhiét do sbc nhiét thich
hop 12 4 — 6°C.

Khdo sdt anh hwéng ciia viéc séc nhigt dén 1y Ié song ciia cd trong vin chuyén khéng nwéc

Bang 2. TLS - TB (%) sau 8 gi¢ cua cd rd phi ¢& 50 - 70 g theo phuong phap sdc nhiét va
khong soc nhiét

NT Xir Iy nhiét TLS - TB (%)
1 Sbc nhiét 53,33+ 11,55
2 Khong sbc nhiét (4 — 6°C) 83,33" + 11,55

(Ghi chu: cac gia tri trén cung mot cot c6 cac ky tu gidng nhau 1a khac biét khong c6 ¥ nghia
vé mat thong ké, P > 0,05).
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Két qua thi nghiém cho thdy, viéc sdc nhiét c6 thé 1am giam TLS cuia c4. Diéu ndy c6 thé 1a
do khi pé bi sdc¢ nhiét, ca s€ bi yéu di nén khi tién hanh gady mé ca dé bi mé sau, lam cho kha
nang hoi phuc cua ca giam di.

Thi nghiém 2: Xac dinh nong d9 gdy mé (Aquanes va EGPE) thich hgp trong vén
chuyen khong nwéc

Déi véi Aquanes

Coyle va ctv. (2004) cho rang thubc gdy mé ly tuong cho ca 1a c6 tac dung giy mé nhanh ma
khong 1am ca hoang loan hay stress, dé quéan 1y, duy tri trang thai mé mong muédn va cé hoi
phuc nhanh khi cho vao nudc sach. Két qua gdy mé ca 16 phi do voi Aquanes va EGPE duoc
trinh bay ¢ cac Bang 3 va 4.

Bang 3. TLS — TB (%) sau 8 gio, TLHP — TB (%) sau 24 gio va HSVC — TB (%) cua ca rd
phi ¢& 50 — 70 g theo cic nong do Aquanes

NT ND (ppm) TLS - TB (%) TLHP — TB (%) HSVC - TB (%)

PC 0 40,00% + 10,00 73,898 + 6,74 30,00% + 10,00
1 300 56,672 + 5,77 83,33% + 16,67 46,67 +5,77
2 400 63,33% + 11,55 83,81°% + 3,30 53,33° + 11,55
3 500 80,00° + 10,00 96,30° £ 6,42 76,67°+ 5,77

(Ghi ch: cac gia tri trén cing mot cot c6 cac ky tu gidng nhau 1a khac biét khong c6 ¥ nghia
vé mat thong ké, P > 0,05).

Két qua thi nghiém cho thdy sau 8 gio van chuyén, TLS cua ca rd phi ¢& 50 — 70 g d4 ting
theo ndng do thudc gy mé.

Déivéi EGPE

Bang 4. TLS - TB (%) sau 8 gio, TLHP — TB (%) sau 24 gio va HSVC — TB (%) cua cd o
phi ¢& 50 — 70 g theo c&c nong 46 EGPE

NT ND (ppm) TLS-TB (%) TLHP — TB (%) HSVC - TB (%)

PC 0 40,00% + 10,00 73,892 + 6,74 30,00% + 10,00
1 100 76,67° + 5,77 86,90° + 12,54 66,67% + 11,55
2 200 80,00° + 0,00 96,30% + 6,42 77,04+ 513
3 300 80,00° + 10,00 83,33% + 28,87 66,672 + 2517
4 400 86,67° + 11,55 95,83% + 7,22 83,33 + 15,28
5 500 76,67° + 20,82 96,67%+ 5,77 73,33 + 1528

(Ghi chu: cac gia tri trén cling mot cot co cac ky tu gidong nhau 12 khac biét khong c6 ¥ nghia
vé mat thong k&, P > 0,05).

Két qua thi nghiém cho thay sau 8 gio van chuyén, nhin chung TLS caa c4 ro phi ¢d 50 — 70 g
d4 tang theo ndng d6 thude gay mé.

Ciing giébng nhu Aquanes, khi ting nong d6 gy mé s& lam cho HSVC ting theo, nhung néu
tang qua cao s€ lam giam TLS.

Qua thi nghiém 2 cho thay, ndng do ciia thuc gy mé anh hudng dén TLS trung binh cua ca.
Néu gay mé V6i nong d6 thich hop s€ duy tri Cho C& & trang thai mé trong sudt qua trinh van
Chuyen vi vay hoat dong trao d6i chét ciia ca gan nhu bi ngung tr¢, ca duge giam tress, tir do
6 kha ning lam ting TLS cua ca. D6i voi ca 16 phi, nong do giy mé thich hop nhat la 500
ppm dbi véi Aquanes va 400 ppm d6i véi EGPE, gitip ¢4 duy tri trang thai mé trong suét qua
trinh van chuyén. Ca dugc duy tri ¢ giai doan ndy s& giam cudng do ho hip, trao doi chat nén
cho HSVC cao, HSVC c6 thé dat 76,67% d6i v6i Aquanes va 83,33% d6i véi EGPE sau 8 gio
van chuyén.

Theo Velisek va ctv. (2005), gay mé ca hdi (Oncorhynchus mykiss) véi giéu dinh huong &
nong d¢ 30 ppm khong lam thay doi chi tiéu mau ciing nhu khéng giy ton thuong cac mod
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gan, ty tang, ndo va than ngoai trr mot vai vét sung roi rac trén mang. Imanpoor va ctv.
(2010) tim thdy chiét xuat ciia dinh huong (clove essence) ¢ nong d6 400 ppm két hop véi
nhiét d6 nudc ¢ 24°C la didu kién ly tuong dé giy mé ca tim (Acipenser persicus).
Charoendat va ctv. (2009) xac dinh eugenol tong hop va chiét xuat tir dau dinh huong c6 thé
dat tinh trang lam diu (sedation) ca r6 phi (O. niloticus) & néng do 5 ppm. Mylonas va ctv.
(2005) tim thay liéu ly tuong (thoi gian mé < 3 phut va hoi phuc < 10 phat) cia dau dinh
hwong dbi véi ca chdm chau Au (Dicentrarchus labrax) va ca vén bién (Sparus aurata) ¢
25°C la 40 ppm va caa 2-phenoxyethanol 1a 350 ppm cho c4 chém va 300 ppm cho cé vén. O
day chung toi sir dung Aquanes chira eugenol 5% (eugenol chiém 70 — 90% trong dau dinh
hwong) ¢ ndng 6 500 ppm va EGPE ¢ ndng d6 400 ppm la phii hop cho cé thi nghiém.

Thi nghiém 3: Xac dinh nhiét d thich hop trong vin chuyén khéng nuéc

Bdng 5. TLS - TB (%) sau 8 gio, TLHP — TB (%) sau 24 gio va HSVC — TB (%) cua cd o
phi ¢& 50 — 70 g theo c&c khoang nhiét do van chuyén

NT  NhiétdoVC(°C) TLS-TB(%) TLHP-TB(%) HSVC - TB (%)

1 15-20 80,00% + 10,00 83,20° + 7,28 66,67% + 11,55
2 20-25 80,00 + 0,00 95,83% + 7,22 76,67% £ 5,77
3 25-30 76,67+ 5,77 91,07°+ 7,78 70,00% + 10,00

(Ghi ch: cac gia tri trén cing mot cot c6 cac ky tu gidng nhau 1a khac biét khong c6 ¥ nghia
vé mat thong k&, P > 0,05).

Két qua thi nghiém cho thiy sau 8 gio van chuyén, nhin chung TLS caa c4 ro phi cd 50 — 70 g
s€ giam néu nhiét d6 van chuyeén cao.

Qua thi nghiém 3 cho thdy, nhiét d6 van chuyén thich hgp cho phuong phap van chuyén
khong ¢6 nude 14 tr 15 — 30°C. Tuy nhién, nhiét do tdi uu 1a tr 20 — 25°C, v&i nhiét do ndy s&
dat ty 1¢ song va TLHP cao nhat. Két qua ny phd hop véi két qua cua L& Quang Nha (2009),
thuc nghiém trén c tra va cé ro phi.
Thi nghiém 4: Khao sit hiéu qua ciia phuwong phap chén nip mang doi véi ty song ciia
ca trong van chuyén khéng nuéc
Déi véi Aquanes
Bang 6. TLS — TB (%) sau 8 gio, TLHP — TB (%) sau 24 gio va HSVC — TB (%) cua ca rd
phi ¢& 50 — 70 g theo phuong phép chén nip mang véi hda chit gdy mé la Aquanes
NT Giai phap TLS - TB (%) TLHP — TB (%) HSVC - TB (%)
1 Khéng chén 73,33% £ 5,77 73,21 £ 11,71 53,33%+ 5,77
2 Chen 86,67° 5,77 96,30 + 6,42 83,70° + 10,91

(Ghi chu: cac gia tri trén cling mot cot co cac ky tu gidong nhau 1a khac biét khong c6 ¥ nghia
vé mat thong ké, P > 0,05).

Két qua thi nghiém cho thay viéc chén nip mang s& lam ting TLS va TLHP, HSVC trung
binh ctia ca r6 phi ¢ 50 — 70 g.

Nhu vay, v6i hoa chit giy mé la Aquanes, thi ching ta c6 thé ting HSVC trung binh Ién
khoang 30% khi ap dung viéc chén nip mang cho ca.

Déi véi EGPE
Bang 7. TLS - TB (%) sau 8 gio, TLHP — TB (%) sau 24 gio va HSVC — TB (%) ctia cé o
phi ¢& 50 — 70 g theo phuong phap chén nap mang véi hoa chat giy mé 1a EGPE

NT Giai phap TLS-TB (%) TLHP — TB (%) HSVC - TB (%)
1 Khdng chén 76,672+ 5,77 70,24% + 18,33 53,33%+ 11,55
2  Chen 96,67+ 5,77 89,26% + 11,13 86,67° + 15,28

(Ghi cha: cac gia tri trén cling mot cot co cac ky tu giong nhau 1a khac biét khong c6 ¥ nghia
vé mat thong k&, P > 0,05).
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Két qua thi nghiém sau 8 gid van chuyén cho thiy viéc chén nip mang s€ lam tang TLS va
TLHP, HSVC trung binh cua ca r6 phi ¢& 50 — 70 g. Nhu vay, vdi hoa chat gay mé la EGPE
thi chling ta co the ting HSVC trung binh 1én khoang 33% khi 4p dung viéc chen ndp mang
cho ¢, cao hon 3% so vdi két qua ctiia hoa chat Aquanes.

Qua thi nghiém 4 cho thiy, viéc chén nap mang c6 thé lam ting kha ning ldy 6xy cua ca trong
qua trinh van chuyén, tr d6 lam tang TLS va TLHP, HSVC cua ca.

Thi nghiém 5: Xac dinh thoi gian van chuyén thich hop trong vin chuyén khéng nuéc
Déi véi Aquanes

Bdng 8. TLS — TB sau 8 gio, TLHP — TB (%) sau 24 gio va HSVC - TB (%) cua ¢4 rd phi ¢
50 — 70 g theo thoi gian van chuyén véi chat giy mé la Aquanes

NT _ Thoi gian TLS-TB (%) TLHP-TB(%) HSVC-TB (%)
van chuyén (gio)
1 6 100,00° + 0,00 100,00° + 0,00 100,00° + 0,00
2 8 93,33 + 11,55 92,50 + 6,61 86,67° + 15,28
3 10 53,33% + 15,28 68,81% + 7,84 36,67%+ 11,55

(Ghi chu: cac gia tri trén cung mot cot c6 cac ky tu gidng nhau 1a khac biét khong c6 ¥ nghia
vé mat thong ké, P > 0,05).

Déivéi EGPE

Bang 9. TLS - TB (%) sau 8 gio, TLHP — TB (%) sau 24 gio va HSVC — TB (%) cua cd o
phi ¢& 50 — 70 g theo thoi gian van chuyén vdi chat gdy mé 1a EGPE

NT Vanzﬂz;gf?gib) TLS-TB (%) TLHP-TB(%)  HSVC-TB (%)
1 6 100,00° + 0,00 100,00° + 0,00 100,00° + 0,00
2 8 93,33 + 5,77 89,63% + 10,02 83,33 + 5,77
3 10 60,00° + 20,00 66,67° + 14,43 40,00% + 17,32

(Ghi ch: cac gia tri trén cing mot cot c6 cac ky tu gidng nhau 1a khac biét khong c6 ¥ nghia
vé mat thong k&, P > 0,05).

Két qua thi nghiém 5 cho thdy thoi gian van chuyén cang dai thi TLS va TLHP, HSVC trung
binh cta ca cang thap. Vi phuong phap van chuyén khong nudc thi ching ta c6 thé van
chuyén trong khoang thoi gian tir 6 — 8 gio, dat TLS trén 90% va TLHP dat trén 85% & ca 2
hda chat gay mé.

So sanh voi két qua cua Lé Quang Nha (2009), thuc nghiém van chuyén cé ro phi trong didu
kién khong co nudc v6i hoa chat gy mé 1a MS — 222, TLS dat 95% (sau 4 gi0), 71,67% (sau
6 giv), 25% (sau 8 gio). Su khac biét nay co thé 1 do sir dung héa chat giy mé, phuong phap
gay mé va ngudn ca khac nhau.

KET LUAN

Vi cac két qua thu duge chung toi két luan dugc rang khong nén sb¢ nhiét trong phuong
phép nay; duy tri nhiét d6 van chuyen tir 20 — 25°C; ¢6 thé chén nap mang dé ting ti 1¢ song
cha ca; sir dung Aquanes V6i ndng do 500 ppm hoic EGPE véi ndng do 400 ppm c6 thé van
chuyén ca trong khoang 8 gio dat ti 1& song trén 90%. Tuy nhién do thoi gian tién hanh thi
nghiém han ché nén chlng toi xin dwa ra mot sé dé nghi nhu: thir nghiém gay mé trén nhiéu
hon nita trén c4c ddi twong thuy san khac dé xac dinh duoc phuong phap van chuyén thich
hop, thu nghlem phuorng phap van chuyen khong nuée chi st dung 6xy khéng khi va tién
hanh van chuyén thuc té dé danh gia tt hon hiéu qua ciia phuong phép.
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