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LOI CAM ON

T6i xin tran trong cam on Pang uy — Ban Gidm hi¢u Truong Dai hoc Nong
Lam TP. Hd Chi Minh di tao diéu kién thuan lgi cho toi trong subt thoi gian hoc
tap, nghién ctru va thyuc hién luéan an.

T6i xin bay t6 long cam on téi Quy Thay C6 trong Khoa Khoa hoc Sinh
hoc va Khoa Coéng nghé Hoéa hoc va Thuc Pham — Truong Pai hoc Nong Lam
TP.HCM di truyén dat nhiing kién thirc quy bau trong sudt thoi gian khéa hoc.

Dé hoan thanh duoc ludn 4n nay, toi xin bay té long biét on sdu sic t6i
PGS.TS Lé Trung Thién va PGS.TS Lé Pinh Pén, nhitng ngudi Thay tim
huyét da nhiét tinh huéng dan, dong vién khich 1¢, chi bao va gitp dd t6i trong qué
trinh thyc hién nghién ctru.

T6i xin duoc to 1ong biét chan thanh dén TS. Bui Ngoc Hung; PGS.TS Lé
Anh DPuc va quy Thiy C6 Phong Sau dai hoc Truong Pai hoc Nong Lam Tp.HCM
da khich 18 va hd tro toi rat nhiéu trong vi¢c hoan thanh luén an nay.

bac biét, xin dugc bay to long biét on chan thanh nhit dén Ban Lanh dao
Cong ty TNHH C4a Séu Hoa Ca (Quén 12, Tp. HCM) d tao diéu kién va hd trg toi
rat nhiéu trong cac nghién ciru nay.

T6i xin cam on Ban Lanh dao, Quy Thay cd, can bo nhan vién, ddng nghiép
tai Vién Cong Ngh¢ Sinh Hoc va Méi Truong — Truong Pai Hoc Nong Lam Tp.
Hb Chi Minh di gitip d3, tao diéu kién cho toi hoan thanh dwogc luan an.

Cudi cung toi xin danh tat ca sy yéu thuong va 1oi cam on chan thanh nhat
dén gia dinh Ba me, anh xa, cdc anh chi, cac con, chau va ban be da luén dong
vién gitp do& toi trong qua trinh hoc tap, nghién ctru cling nhu trong thoi gian thuc
hién luan an.

Thang 05 nam 2022
Phung V6 Cam Hong
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LOI CAM DOAN

T6i cam doan nhiing cong bd trong ludn an nay 14 trung thyc va 1a mot phan
trong dé tai cip bo ma s6 B2016 — NLS — 03 do t6i lam chi nhiém va dé tai cap So
Khoa hoc va Cong Nghé vé “Phat trién cac san pham thuyc pham c6 gia tri gia ting
tir ¢4 sdu” ma nghién ctru sinh ciing 13 thanh vién chinh cua dé tai va duoc su cho
phép cua chu nhiém dé tai dong thoi ciing chinh 14 hudng dan khoa hoc cua ludn
an. Nhiing s6 liéu trong luan an duoc phép cong bd véi sy dong ¥ cua co quan

giao nhiém vu (duyét dé tai va cap kinh phi).

Tac gia luan an

PHUNG VO CAM HONG
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TOM TAT

Tén luan an: Nghién ctru phat trién san pham thyc pham tir nguyén li€u ca sau

bang k§ thuat hoa sinh.
Tén tac gia: PHUNG VO CAM HONG
Chuyén nganh:  Cong nghé sinh hoc Mai s6: 9.42.02.01

Muc tiéu va d6i twong nghién ciru

Muc tiéu: Cai tién quy trinh ndu cao xwong ca sau. Thiét lap dugc quy trinh
san xudt san pham: bot protein thit ca sau thuy phan, cao collagen xuong ca siu va
danh gia tac dung hd tro strc khoe ctia san pham dinh dudng 1én sirc khoe chudt.

Poi tuong nghién cuu: Nghién ctru dugc thuc hién trén mau nguyén li¢u tur
xuong va thit ctia ca sau xiém (Crocodylus siamensis).
Phwong phap nghién ciru
- Luén an da str dung nhiéu phuong phéap phan tich hién dai dé danh gia cac chi tiéu
hoa 1y, hoa sinh nhu k thuat sic ky 1ong cao ap, dién di, quang phd hap thu nguyén i,
phuong phap Kjeldahl, Bradford.
- Panh gia tac dung hd tro stic khoe cta san phim cao xuong ca sdu 1én co thé
chudt bang mo hinh boi kiét sttc Brekhman; Xac dinh LDso cia san pham cao xuong ca
sdu trén chudt nhét trang theo phuong phap Litchfield — Wilcoxon. Panh gia doc tinh
ban trudng dién cta chudt théng phan tich danh giac cac chi tiéu huyét hoc va sinh hoa.
Két qua va két luin

v Sau khi so sanh va phén tich cac thong s, qui trinh ndu cao xuong nham

nang cao hiéu suét trich ly collagen tir xwong ca sdu cua nghién ciru nay dugc
chon nhu sau: Trich ly collagen 2 1dn & 121°C, mdi 1an thuc hién 2 gid. Dung dich
sau khi trich ly duoc c6 dac ¢ ap suét 0,8kg.cm™, 95°C. Séan phém nau thir nghiém
dugc so sanh voi san pham cua cong ty ngoai thi trudng thong qua cac chi tiéu
phan tich hoa 1y: thoi gian trich ly ctia nghién ctru ngin hon (4 gid so véi 168 gid),
nhung cho hiu suét trich ly cao hon (13,86% so v&i 7,28%) va ham lugng
collagen cao hon (64,31% so v&i 61,37%). Ngodi ra, mau cta san phidm nau thir
nghiém da duogc cai thién, gidm do mau so véi niu truyén théng, nho rat ngén thoi

gian trich va c¢6 dic ¢ ap sudt thap, nhiét do thap.
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v So sanh mirc d¢ thily phan khi sir dung ba loai enzyme khac nhau cho thay
enzyme neutral c6 hiéu qua thity phan tot hon enzyme alcalase va flavourzyme déi
v6i co chat 1a thit cd sau. Sau d6, t6i wu hoéa qua trinh thity phan protein bang
enzyme neutral cho thiy vé6i diéu kién: nhiét do: 61,8°C, pH: 7,5 va ty 16 enzyme
/co chat: 3,3% s& cho murc do thuy phan protein cao nhit 13 39,70% va hoat tinh
bat giir gbc DPPH 12 80%.

v' Qua trinh sdy phun dich thity phan protein tir thit c4 sdu dat tot nhat khi bd
sung chét trg séy maltodextrin voi ty 1€ 19,46% va nhié¢t dd khong khi séy la
142,71°C. Véi toc dd bom dong nhép li¢u dugc gilr ¢ dinh 10 ml.phut!, hiéu suit
thu hoi bot s& dat 69,51%, hiéu suat thu hoi protein dat 76,94%. Trong diéu kién
trén, cac chi tiéu chét luong cua bot nhu do am, hoat tinh khang oxy hoa lan luot
dat gia tri 5,33% va 1,87 mg.ml.

v Péi voi san pham bot dinh dudng c6 bd sung 40% duong, 1,5% acid
ascorbic va 12% bot ging cho co két qua cam quan (mau, mui, vi) t6t nhat. San
pham sau khi phéi tron tir cao xuong va thit ca siu thay phan dugc phan tich 1y
hoa, hoa sinh va vi sinh cho thiy c6 ham luwong dinh dudng cao, dat tiéu chuin an
toan vé vi sinh vat va kim loai nang.

v' Cao cé sdu va nhom san phiam dinh dudng bd sung cao xwong ca siu khong
thé hién doc tinh cAp va ban truong dién trén chudt thi nghiém véi lidu udng cao
nhat 12 37 gkg' cao loai tiy, 36,75 gkg' bot thay phan, 36,65 gkg' bot dinh
dudng.

v' Nhom san pham bot dinh dudng ca sau lidu 1,84 gkg' va 3,68 g.kg! déu
thé hién tac dung hd tro sttc khoe cao khi thir nghiém trén mo hinh chudt boi kiét
strc va tac dung tao d bén chac cho xwong chudt thi nghiém. Két qua nay khong
khac biét so v6i nhom cao thd xuong ca sau.

Huoéng dan khoa hoc Nghién ciru sinh

PGS.TS Lé Trung Thién PGS.TS Lé Pinh Dén Phing V6 Cam Hong



SUMMARY

Thesis title: Development of food products from crocodile meat and bones by
using biochemical techniques

PhD candidate PHUNG VO CAM HONG

Field of study Biotechnology Code: 9.42.02.01
Research objectives and objects

Research objectives: To improve the cooking process for collagen extraction from
crocodile bone; To establish production process for products: hydrolysate protein
from crocodile meat and collagen extraction from crocodile bone; To evaluate the
pharmacology effects and safety of nutritional products were assessed on
laboratory mice.

Research object: the study was carried out on material samples from the bone and
meat of Siamese crocodile (Crocodylys siamensis).

Research methods

- It was an experimental study using modern analytical methods to evaluate
physicochemical and biochemical parameters such as chromatography technique,
electrophoresis, atomic absorption spectroscopy, Kjeldahl method, Bradford
method.

- It was evaluated of pharmacological effects of nutritional supplement
products on mice by Brekhman exhaustion swimming model, determined of LDsg
of nutritional supplement products in mice by Litchfield-Wilcoxon method, and
assessed of sub-chronic toxicity of mice by hematological and biochemical factors.
Results and conclusions

v" According to the results of the experiments, the collagen extraction process
from crocodile bone was recommended as following: The result of the
experiment the authors recommended testing the cooking process. Extract 2
times at 121°C, 2 hours each time cook. After extraction, the solution is
concentrated in pressure - 0.8kg.cm, at 95°C. The cooking test product to be
compared with the Company through analysis. Time cooking at 4 hours was

compared to 168 hours of company, the extraction time is shorter than the
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company’s, but the recovery yield (13.86%) is higher than 7.28% of
company. Besides that, collagen extraction is also higher than 64.31%
compared to the Company 61.37%. The color of the cooked testing has
improved. It reduced compared to traditional cooking by shortening extracted
and condensed at low temperature, low pressure.

When conducting protein hydrolysate from crocodile meat, the neutral
enzyme had the highest degree of hydrolysis comparing to ones of the
alcalase and flavourzyme enzymes. The optimal conditions of neutral enzyme
of 61.8°C, pH of 7.5, and enzyme/ substrate ratio at 3.3% resulted in
maximum degree of hydrolysis (39,70%) and the highest of DPPH radical
scavenging activity (80%).

The spray drying process of protein hydrolysate from crocodile meat had the
best results when the conditions of spray-dried powder were found at
maltodextrin concentration of 19.47%, inlet air temperature of 142.71°C, and
input feed flow rate of 10 mL.min"!. These conditions correspond to the
recovery of dry matter of 69.51%, protein recovery yield of 76.94%, powder
humidity of 5.33%, and powder antioxidant activity of 1.87 mg.mL".

A nutritional supplement powder was added to sugar of 40%, ascorbic acid of
1.5%, and ginger powder of 12% for the best organoleptic results. Products
from collagen extraction of crocodile bone and protein hydrolysate of
crocodile meat had high nutritional content. They reached the limits of
quality control standards about microbiological contamination and heavy
metal content.

The experiments were conducted to evaluate the acute and sub-chronic
toxicity of collagen extraction and spray drying powder products from
crocodile bone in mice. Both toxicity tests were not determined toxic in mice
at the highest dose of 37 g.kg! of collagen extraction of crocodile bone,
36.75 gkg! of hydrolysate powder, and 36.65 g/kg! of nutritional
supplement powder.

Nutritional supplement powder from crocodile bone, which added at dose of

1.84 gkg! and 3.68 gkg' showed high pharmacological effects with the
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forced swim test in mice. It also created effects on strength for the bones of
laboratory mice. This result was not significantly different compared to
collagen extraction of crocodile bones without additives.

Supervisors PhD. candidate

Assoc.Prof.Dr. Le Trung Thien Phung Vo Cam Hong

Assoc.Prof.Dr. Le Dinh Don
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MO DAU

Tinh hinh chin nuéi c4 sau vi muc dich thuong mai & Thanh phé H6 Chi Minh
phat trién nhanh trong nhitng nim gan day. Do TP.HCM va cac vung lan cin 13 noi
¢6 diéu kién khi hau pht hop cho su phat trién va sinh truong cua ca sdu, viéc phat
trién cac trai nudi nay c6 thé xem nhur mot trong nhimng bién phap phat trién kinh té.
Theo cac sb liéu dugc cong bd, hién nay Vi¢t Nam c6 trén 1.000 trai ca sdu véi quy
mo khac nhau tir mot vai ca thé toi nhiing trai c6 hang nghin ca thé (S Nong nghiép
va Phat trién Nong thén Tp.HCM, 2011). Nam 2020 téng dan c4 siu trén dia ban
TP.HCM con 90.000 con, giam mot nita so voi giai doan 2011-2016. Pé tao diéu
kién phat trién nghé nudi c4 sdu, gop phan cai thién doi sbng ngudi din ngoai thanh,
nang cao gia tri san xuat nong nghiép. UBND TP.HCM ban hanh Chuong trinh phat
trién quan 1y, phat trién ca sau trong giai doan 2021-2025 (UBND — TP.HCM, 2021).

Hi¢n nay, lgi nhuan chu yéu cua nguoi san xuét ca sdu dén tir bd da cla ca siu.
Trong khi d6 céc bo phan ¢ tiém ning khac nhu thit, xwong chua duoc quan tim,
xem nhu 14 mot phu phidm cua nganh chin nudi, do d6 cac bd phan nay can duoc
khai thac d¢é ting gia tri tir nganh chin nudi va giét mo cé siu.

Xuong 12 mot hé théng duoc tai cau tric va tai tao trong sudt qua trinh séng. Su
lodng xwong dién ra chii yéu & ngudi gia do sy giam khéi luong hay mat d6 xuong va
su thay doi cdu triic vi mo ctia xuong. Sy tao xwong méi bat dau bang qua trinh sinh
tong hop collagen, sau d6 xay ra qua trinh khoang hoa xwong tirc canxi hip thu vao
nén collagen. Canxi tao d6 cing ctia xwong nhung gion, trong khi collagen cung cip
d6 chéc va déo dai cua xuong.

Cao dong vat 1a phuong thudc truyén théng phong tri cac bénh vé xuong, dic
biét 1a loang xuong. Hi¢n nay & Viét Nam c6 kha nhiéu loai cao dugc ché bién va
thuong mai. Theo céc két qua tién tham do, collagen trong cao da bi thuy phéan (cat
ngan) mot phan do tic dung ctia nhiét khi ndu trong thoi gian dai. Theo cac nghién
clru tai Viét Nam va trén thé gidi c4 sau 1a mot ngudn cung cip luong collagen trién

vong cho nhu cau ngay cang cao cua nguoi ti€u dung.



O Viét Nam, hién nay Cong ty TNHH Ca S4u Hoa Ca 1a cong ty duy nhat ndu
cao xuong ca sau lam thyc pham bo sung va da ban ra thi truong. Do cong ty niu cao
theo phuong phap truyén thdng, niu xwong nguyén trang & nhiét o cao va niu truc
tiép trén bép. Sau tir 8-12 gid nau dich collagen duoc 14y ra cd dic va cho nudc méi
vao nau tiép, ctr thé 1ip lai nhiéu lan (6-7 1an). V&i thoi gian va nhiét do ndu nhu thé
thi san pham thu dwoc c6 mau sim den, hiéu suit trich ly thap do bi chay & day ndi.

Thit c4 sau duong nhu dugc xem 13 san pham phu cta nganh chin nudi ca su
nén gia ban trén thi truong khong dit hon nhiéu (hodc tham chi ré hon) cac loai thit
thong thuong khac. So véi thit bo, heo, va ga thi thit c4 sdu chua it chat béo hon va
nhiéu protein hon (Hoffman va ctv, 2000; Beilken va ctv, 2007). Do vay thit c4 siu 1a
nguyén li¢u phu hgp hon cho viéc thuy phan thu nhan dich protein thiy phan.

Bén canh gia tri dinh dudng truyén thng, san pham protein thuy phan d& hip
thu va c6 cac hoat tinh sinh hoc ¢6 101 cho strc khde da duoc khéng dinh la tinh khang
oxi héa, kha nang bat giit gbc tu do, tinh trc ché vi sinh giy bénh va kha niang e ché
enzyme chuyén hoa angiotensin (Vercruysse va ctv, 2005; Faria va ctv, 2008; Di
Bernardini va ctv, 2011; Banerjee va Shanthi, 2012). Ngoai ra mot s6 nghién ctru con
cho thiy collagen thiy phan c6 thé cai thién stc khoe da va giGip chita lanh tén
thuong da (Zague, 2008, Zhang va ctv, 2011), chéng mét moéi (Ding va ctv, 2011).
Mot nghién ciru khac cho thdy chudt dn collagen thuy phan c6 thé cai thién duoc kha
nang ghi nhé (Lu va ctv, 2010).

Vi vdy, nghién ctru vé nghién ctru phat trién san pham thuc pham tir nguyén
lidu ca sdu bang k¥ thuat hoa sinh 13 can thiét.
MUC TIEU PE TAI

Muc tiéu tong quat

Nghién ctiru nham phat trién san pham bot dinh dudng tir protein thay phan va
cao chiét giau collagen tir nguyén liéu ca siu bang k¥ thuat hoa sinh nham gia ting

gia tri vé kinh té va khoa hoc.



Muc tiéu cu thé

- Cai tién quy trinh nau cao (trich ly collagen) tir xwong c4 sdu theo hudng
6n dinh va nang cao chit luong cao.

- Thiét 1ap quy trinh san xuat san pham: bot protein thit c4 séu thily phan,
cao collagen xwong c4 sau va danh gia tic dung hd trg sirc khoe cia san
pham dinh dudng 1én strc khoe chudt.

NOI DUNG NGHIEN CcUU

+ Cai thién qui trinh trich ly collagen tir xuwong ca sdu

+ Nghién ctru qui trinh thiy phéan protein thit c4 sau bang enzyme protease

+ Nghién ciru qui trinh sdy phun dich protein thit c4 sau thity phan thanh bot

+ Nghién ciru cong thirc san pham dinh dudng bd sung cao ca sau

+ Danh gi4 an toan va tic dung hd trg stc khoe ciia san pham dinh dudng.
PHAM VI NGHIEN CUU

Nghién ctru dugc thyc hién dé tao ra mot loai bot dinh dudng tu protein thuy

phan va cao chiét giau collagen tir nguyén liéu thit va xuong ca sdu xiém
(Crocodylus siamensis) duoc cung cAp boi Cong ty TNHH Ca Sau Hoa Ca (Quan 12,
Tp. HCM).

Y NGHIA KHOA HQC VA THUC TIEN CUA PE TAI
Y nghia khoa hoc

+ BO6 sung thém dir liéu nghién ciru khoa hoc lién quan dén phan tich, ché bién
va tmg dung trong céng nghé ché bién thuc phdm chirc ning.

+ Nghién ctru dd 1am rd duoc anh huong cua cac diéu kién trich collagen tir
xuong c4 siu, anh hudng cia loai va ty 1¢ enzyme trong thity phan protein thit
cé siu.

+ Nghién ciru di phan tich thanh phan hoa 1y ciia xuong, thanh phan acid amin
cuia cao xuong. Nghién ctru cling danh gia duoc an toan va tac dung hd tro stc

khoe ctia san pham tao co s& cho viéc ing dung thyc tién trong twong lai.



Y nghia thue tién

+ Luén an d3 dua ra duogc qui trinh cai tién hiéu suat trich ly collagen tir xuong
ca sdu va xac dinh duoc loai enzyme neutral PL c6 kha ning thay phan t6t
nhit thit c4 sdu tir d6 c6 thé bd sung phat trién thuyc phim méi. Luan an da
thiét 1ap quy trinh ché bién cac san pham thyc pham.

+ BO sung cac hoat chit tét cho sitc khoe con ngudi, khéng doc qua thir nghiém
in vivo.

+ Téan dung ngudn nguyén liéu ré tién 13 xwong va thit c4 sdu dé phat trién céac

san pham c6 gié tri vé ca kinh té va stc khoe.



CHUONG 1. TONG QUAN TAI LIEU

1.1 Tong quan veé ca sau

C4 sdu 1a loai bo sat ludng cu, sbng duoc trén can 13n dudi nuée, & ca dam lay
nudc ngot va nudc lo. O Viét Nam c6 hai loai c4 sau, do 1a ca siu nude ngot hay goi
1a ca sdu Xiém Crocodylus siamensis va ci sau nudc lg, con goi 1a c4 sdu hoa ca
Crocodylus porosus thugc chi Crocodylus, ho Crocodylidae, bd Crocodilia (L& Thi
Bién va ctv, 2006). Theo bao cao tir chwong trinh phat trién ca sdu va dong vat hoang
dd cia UBND Tp.HCM (2021), s6 luong ca sdu tai Viét Nam trong hon 20 nim qua
phat trién nhanh, cht yéu 1a loai ca sdu nudc ngot Crocodylus siamensis.

1.1.1 Phan loai khoa hoc
- Gioi: Animalia
- Nganh: Chortada
- Lop: Sauropsida
- B0§: Crocodilia
- Ho: Crocodylidae
- Chi: Crocodylus
- Loai: C.Siamensis
C4 sau la loai bo sat 16n, thuong sinh song trong méi truong séng hd c6 dong
nuée chay chdm. Ngudn thirc dn khd da dang. Chung sdng trén mot dién tich rong
ctia cac khu vyc nhiét doi nhu Chau Phi, Chau A, Bic My va Chau Pai Duong.
1.1.2 Vi tri, phén loai va phan bo ciia c4 siu
C4 siu 1a loai dong vat co xuwong sdng, thudc 16p bo sat (Reptile), bo ca sdu
(crocodilians), gém 3 ho chinh: Alligatoridae, Crocodiliae va Gavialidae dugc phan
thanh 7 nhom va 21 loai. Cac dic diém dé phan biét gitra 3 ho nay dya vao kich
thude co thé, hinh dang mdm, sy sip xép cua rang, hinh dang to, dic tinh cta da va

phan bb dia ly.



1.1.2.1 C4 siu Hoa Ca (crocodylus prosus)

Phan bd: Australia, Bangladesh, Brunei, Myanmar, Cambodia, Indonesia,
Philippines, Thailand, Vi¢t Nam.

Day 1a mot trong nhiing loai ca su c6 kich thudc 16n nhét, trung binh dai 6 —
7m, hung dit, tin céng ngudi. Ching sinh sdng & khu vuc ven bd bién nuée lo va cac
ving nude ngot nhu ctra séng, dam lay... Trude nay chung c6 ving phan bd rong tai
bong Nam A. Tai Viét Nam, ca sdu nuéc lo phan bo tir Viing Tau, Can Tho dén
Kién Giang, Coén Pao... do tinh trang sin bit qua mirc nén loai nay dang bi de doa
tuyét ching, hién khong con thdy ngoai ty nhién ma chi con khoang 70 con nudi tai
Can Gio. Ca sau Hoa Ca cai truong thanh tir 6-10 tudi, dai 2,2 - 2,5m. Ching lam to
dé trimg vao mua mua, mdi 1an khoang 40- 60 trimg va ap nd trong 80 — 90 ngay. Bo

da cuia ca sdu Hoa Ca c6 gia tri thwong pham cao nht.
1.1.2.2 Ca siu Xiém (crocodylus siamensis)

C4 sau Xiém sinh séng ¢ cac vung dam 1ay nudc ngot, hd, song, sudi c6 dong
chay cham. Kich thudc nho, chiéu dai tdi da c6 thé 1én t6i 4m, trung binh khoang 3m.
Chung giao phdi tir thang 12 dén thang 3, mdi ndm dé 1 1an tir thang 4 dén thang 10,
dao hé 1am t6 trude khi dé khoang 1 tuan. Mdi lan d¢ khoang 20 — 50 trimg va ap né
sau 75 — 85 ngay. Trudc day ca sdu nude ngot dugc tim thiy nhidu & song Pong Nai,
Tay Nguyén va khip Nam bo. Do hién tuong sin bit qua mirc nén pham vi séng thu
hep dan va con thdy rét it & Kontum, Daklak. Day 1a loai ca siu dé& thuan hoa va nudi
dudng, hién dang duoc cha ¥ phat trién trong chin nudi ca sdu lay da va thit thuong
phém tai Viét Nam.

1.1.3 Tinh hinh chin nudi ca siu trén thé giéi va Viét Nam

1.1.3.1 Tinh hinh nubi ca sau trén thé giéi

Ca sau la dong vat quy hiém, sau chién tranh thé gidi thu hai, cé sau bi coi la
nhitng con vat c6 hai & nhiéu noi moi ngudi dugc phép tu do san bat vi vay chung
ngay mot khan hiém. Vao nam 1971 do nan san bat, s ca sau trén thé gidi con it toi

muc cac nudc da nhat tri ap dat 1énh cam xuat khau cac san pham ca sau va dugc bao



vé bang Cong udc budn ban qudc té cac loai bi de doa (CITES) nhung dén nim 1986
chung dugc dua sang 13 san pham c4 siu nudi co thé dugc xuat khau.

Dé bao ton, phat trién cling nhu khai thac 1oi ich cua ca siu, & mot sé nude nhu
Thai Lan, Campuchia, Malaixia, Cuba, Hoa Ky, Viét Nam, céc trai nudi ca siu tap
trung véi sb lwong 1én dén hang nghin con di dugc xay dung. Tai An do va Papua
New Guinea, hai dy 4n dau tién trén thé giéi vé nudi ca siu duogc t6 chirc Nong nghiép
va Thyuc pham cta Lién hop qudc trién khai vao nhitng nam 70. O An do da nudi thir
nghiém hang trim con ca sdu mdm dai séng Hang (Gavialis gangeticus) dé ctru loai
vat nay khoi bi tuyét ching. Sau hai dy an nay, to chirc FAO con gitip nhiéu nuéc khac
& chau A-Thai Binh Duong, chau Phi va My La Tinh cing phat trién nghé nuéi ca siu
(theo Lé Trung Thién, 2016).

Nhiéu trai chan nuoi ca siu song Nile, ca siu nudc man duoc nuoi nhiéu ¢ Uk,
con ca sdu Caiman co gid tri kinh té nho van duoc nudi va gy gidng ¢ mién nam
nuéc My. Ca sdu (Crocodylus niloticus) d3 duoc nudi & Nam Phi vé6i 40 trang trai
dugc cip phép nam 1992. Pong gdp vao thu nhdp tir ngudn loi ca sdu tai Nam Phi
phai ké dén du lich va ngudn thit c4 siu cung cap cho thi truong.

Thai Lan 13 mét trong nhitng nude ndi tiéng thé gidi vé nudi ca sdu. Nam 1960
trai c4 siu dau tién & Thai Lan mdoi chi xuat dugc 150 con cé sau nho, dén nay trai da

¢6 hon 40.000 con c4 su va&i du céc kich ¢&.
1.1.3.2 Tinh hinh nuéi c4 siu tai Viét Nam

Tinh dén nim 2004 & Tp.HCM tong dan c4 sdu cua 4 doanh nghiép ding ky
xuat khau khoang 31.732 con. Ngoai ra con khoang 23 — 25 trai nudi ca sdu quy mo
ho gia dinh voi tong dan ca sdu 13 4.796 con. Tuy day 1a nganh khong phd bién,
nhung vi ca sdu rat dé& nudi va dé sinh san, dic biét thich nghi véi khi hau nudc ta,
nén nganh nay van dang phat trién rat nhanh va dem vé loi nhuan kha 16n (10 ty dong
tr 2001 — 2004).

Tai Tp.HCM, chuong trinh phat trién dan c4 sdu giai doan 2001-2010, phan d4u

dén nam 2010 dan ca sdu gy nudi dat tiéu chuan xuat khau trong céc trang trai dat



khoang 80.000 — 100.000 con. Bén nam 2011, tong dan c4 siu & Tp. HCM dat 175.115
con, trong khi dén thang 10/2008 tong dan c4 sau 1a 168.922 con.

Cho dén 31/7/2015, tong sb luong ca siu nude ngot nudi trén dia ban thanh
phé dat khoang 176.086 con nhung binh quan hang nim Tp.HCM chi xuat khau c6
hon 20.000 con c4 sau. Sau hai nim gia ca siu giam manh, tong dan ca sdu nam 2020
chi con 90.000 con. (Theo UBND Tp.HCM, 2021).

Thoi diém thang 01/2019, ca sdu dugc thuong l4i thu mua véi gia dao dong tir
165.000-185.000 dong/kg, ting gan 3 lan so v4i nhitng nam trude. V6i gid ndy, sau
khi trir chi phi, nguoi nudi ¢ 1ai tir 70.000 dén gan 90.000 dong/kg. Tur khi xay ra
dich Covid-19 dén nay, cac qudc gia nhap khau ca sdu (chi yéu 1a Trung Quéc, Thai-
lan, Nga...) chua md cira tr lai khién ca siu thuong phim van bé tic du ra. Piéu
nay cang khién gia ca sdu cang kho hoi phuc. Gia mot con cd sau thwong phim
khoang ba dén nim kg/con hién & mutrc 300 nghin dén 400 nghin ddéng/con; loai 10
dén 15 kg/con gia khoang 700 nghin dén 800 nghin ddng/con. Mirc gia nay da giam
mot nira so voi trude day (Theo UBND Tp.HCM, 2021).

1.2 San pham tir ¢4 sdu

Céc san pham tir ¢4 su rat phong phu, nganh chin nudi ca sdu hién nay chu
yéu cung cip nguyén liéu cho san xuét da, thit, ddu va mong vubt.
1.2.1 Da c4 shu

Da cé4 sau la muc tiéu chu yéu dé con ngudi sin bt va phai nudi con vat nguy
hiém nay. Da c4 sdu mong hon so v6i mot sb loai da khac va né gdm 2 phan chinh:
da va 16p vay. Da cé sdu la nguyén liéu dit gia cia nganh cong nghiép thudc da. Sau
khi duge xir Iy bang hoa chét da ca sdu s& ndi van 6ng anh, 1a nguyén liéu 1am ra céac
d6 trang strc dit tién nhu thét lung, vi xach tay, gidy dép, manh 4o khoac. Tir manh
da da thudc va trau chubt c6 thé 1am ra nhiéu san pham c6 gia tri rat cao.
1.2.2 Thit ca su

Cé sdu thuong c6 16p md rat day, nhat 1a & dudi va dic biét ¢ nhitng ca siu nudi

nhdt trong chudng. Lugng dam trong thit ca siu kha cao, ty 1¢ phan trim cia md ciing



kha cao. Dé c6 thé thay duoc ty 1é cac thanh phan trong thit ctia c4 sdu c6 thé so sanh véi
thanh phﬁn cua thit lon, & thit lon thanh phﬁn trung binh cua céac chét nhu sau: dam 13%,
m& 20%, nude 57% (theo Hoffman va ctv, 2000).
1.2.3 Cac san phim phu khic ciia c4 siu

Hai tuyén xa & dudi ham cé sdu duge dung trong cong nghé ché bién nuée hoa vi
nhd né ma nuée hoa c6 mui dic trung va bén mui hon. Mot s6 bd phan cua ca sdu sdy
kho dugc dung lam thude truyén théng & phuong Dong, tuy nhién thi trudng con rat han
ché. Mat ca sdu duoc dung dé chira nhitng bénh ¢ dudng hd hép, tiéu hoa. Mot vai noi
ban dau ca sdu ché tir m& ctia nd. C6 ngudi ding xuong so va toan bd xwong clia ca sau

dé niu cao, 1am d6 thu cong my nghé, xay 1am phan bén, thic in gia stc.
1.3 Thanh phin dinh dudng chinh trong thit ca siu

Dén nay, du viéc tiéu thu thit ca sdu di va dang phat trién tuy nhién van chua
c6 nhiéu thong tin vé gia tri dinh dudng cua loai thit nay. Mot trong sd it cac nghién
c