ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE DAl HOC DA NANG, SO 1(86).2015 5

MOQT SO PAC PIEM HOA SINH CUA NGUYEN LIEU
PHUC VU CHE BIEN DAU GAN MU'C

BIOCHEMICAL CHARACTERISTICS OF RAW MATERIAL
USED FOR PROCESSING SQUID LIVER OIL

Bui Xuin Dong’, Pang Dirc Long, Pham Trén Vinh Phi, Ta Ngoc Ly, Poan Thi Hoai Nam, L& Ly Thuy Tram, Vo Cong Tuén
Truwong Dai hoc Bach khoa, Dai hoc Pa Ncing,' “xdbui@dut.udn.vn

Tém tat - Trong bai bao nay, nhom tac gia trinh bay két qua thi
nghiém xac dinh thanh phan héa hoc, déc diém hé enzyme lipase
va protease, phan tich khia canh vé sinh y t& ctia ngudn phu pham
ché bién ca mwc nham phuc vu san xuat dau gan myc & quy md
cong nghiép. Nguyén liéu ndi tang mwc va gan myc chra ham
lwong lipit vao khoang 22,3-26,7%, ham Iwong protein dao dong
tr 19,6 dén 28,6 %, hoat do clia hé enzyme protease trong khoang
150-200 Ul/g, lipase 170-370 Ul/g phu thudc vao vung pH khac
nhau. Nguyén liéu an toan v& ham lwong kim loai nang, cling nhw
vi sinh vat. Tl nhitng két qua cta nghién ctru nay, ching t6i két
luan, c6 thé s dung phu pham muc trén dia ban TP. Da Nang dé&
ché bién diu gan muc phuc vu san xuét thirc &n nuoi tom.

Tir khéa - dau gan muec; lipit; protease; lipase; E. Coli; Salmonella;
Protein; kim loai nang.

1. Dit van dé

Gan muyc va ndi tang myc 1a nguon phy pham ché bién
thuy san voi trir lugng khé 16n & nudce ta hién nay. Trong gan
va noi tang myc chira ham lugng lipit khé cao. Thanh phan
lipit trong phu phim myc di duoc chimg minh chira nhiing
axit béo co gia tri dinh dudng cao nhu axit eicosapentaenoic
(EPA) va axit docosahexaenoic (DHA). Ngoai ra, thanh phan
lipit nay ciing dd dugc chimg minh Ia chét kich thich tiéu hoa
va cholesterol rét t6t cho tom vi ham lwong cholesterol trong
mau & muc do on dinh 1am cho tém it bi bénh [1]. Hién nay,
diu gan muc dang dugc sir dung rong rii trong cac nha may
ché bién thirc dn nudi tom, mot mat dé ting gia tri dinh dudng
va gia tri sinh hoc, mat khac lam cho vién thirc dn nuéi tom
tan cham hon gitip tom d& bit moi va han ché lugng thirc an
bi hoa tan trong nudc, gay lang phi [2].

Tuy nhién, hién nay cac nha may ché bién thirc dn nudi
t6m no6i riéng va ché bién thirc an chin nudi néi chung dang
phai nhap khéu dau gan muc dé phuc vu san xuét. Vi vay,
trong nghién ctru nay nhom tac gia dat muc tiéu nghién ciru
nhitng ddc diém héa sinh cin ban ciia nguon phu pham n6i
tang muyc trén dia ban thanh ph6 Pa Néng, nham cung cip
thong tin cong nghé phuc vu cho viée san Xuét dau gan myc
bang ngudn nguyén 11eu tai chd phuc vu san xuat thirc an
nudi tom thé chén tring va tom su.

2. Nguyén liéu va phuong phap
2.1. Nguyén liéu

Phu phém ndi tang myc nang, muc éng tuoi bao gém
gan, budng trimg, dng tiéu hoa... dugc thu nhan tir Cong
ty Ché bién va Xuét khau Thiy san Seaprodex trong thang
10 cua nam 2013 (Hinh 1). Nguyén liéu sau khi thu nhan
s€ dugc phan chia ra hai ph?m ndi tang va gan myc, sau do6
phéan ra cac goi nho (1kg) va bao quan & -20°C tai Phong
Thi nghiém B¢ mén Céng ngh¢ Sinh hoc — Truong Dai hoc
Bach khoa, Pai hoc Pa Nang.

Abstract - In this article, we present the experimental results of
identifying chemical compositions and characteristics of lipase and
protease enzymes as well as analyze the aspect of health safety
of squid wastes in order to produce squid liver oil industrially. Squid
viscera contain a high lipid content of 22.3% -26.7%; protein
content of 19.6% -28.6%, protease activity of 150 - 200 Ul/g and
lipase activity of 370 Ul/g at different pH values. These raw
materials were found to be safe in heavy metal level and microbial
contamination as well. Based on the results of the study, we
conclude that these squid by-products can be used to process
squid liver oil for producing shrimp feed.

Key words - squid liver oil; lipid; protease; lipase; E.Coli; Salmonella;
Protein; Heavy metal.

Hinh 1. N¢i tang mure (a — myee ong; b — mure nang)

2.2. Phwong phdp nghién ciru
2.2.1. Phuong phdp nghién ciru thanh phan héa hoc va hé enzyme

+ Ham lugng protein (%) duoc x4c dinh bang phuong
phap Kjeldahl.

+ Ham lugng lipid (%) duogc xéc dinh bang phuong
phap Soxhlet [12].

+ Ham lugng nudc (%) xac dinh theo TCVN 3700 — 1990.

+ Ham lugng tro (%) duoc xac dinh theo TCVN
5484:2002 (ISO 930:1997).

+ Xac dinh hoat d¢ enzyme protease theo phuong phap
Anson [12].

+Hoat d¢ enzyme lipase dugc xac dinh bang phuong phap
chuan d9 axit béo tur do bang dung dich NaOH 0,1N [12].
2.2.2. Phuong phap nghién curu kim logi nang

+ Ham luong Asen xac dinh bang phuwong phap bac
dietylthiocacbamat theo TCVN 7601:2007; Ham luong
Thuy ngéan - phuong phép quang phé hép thu nguyén tir
khong ngon Ira TCVN 7604:2007; Ham luong cadimi -
phuong phap quang phdé hép thu nguyén ti TCVN
7603:2007; Ham lugng chi - phuong phdp quang phé hip
thu nguyén tt TCVN 7602:2007.
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2.2.3. Cac phwong phdp phan tich cac chi tiéu vi sinh vdt
Dinh lugng téng vi sinh vét hiéu khi trén dia thach
(TPC) bang phuong phdp dém khuan lac (theo TCVN
4884:2005/1SO 4833:2003); Phat hién va dinh lwong E.coli
gia dinh bang phuong phap MNP (theo TCVN
6846:2007/ISO 7251:2005); Phat hién Salmonella spp.
trong thuc phém theo TCVN 4829:2008/ISO 6579:2002;
Phat hién va dinh lugng Vibrio parahaemolyticus trong
thuc pham theo quyét dinh 3349/2001/QD-BYT; Phat hién
va dinh lugng Staphylococcus aureus trong thuc pham theo
TCVN 4830:2005/ISO 6888-3:2003; Phat hién va dinh
lwong Bacillus aureus gia dinh trén dia thach- ky thuat dém
khuén lac & 30°C theo TCVN 4992:2005/ISO 7932:2004.
Céc két qua thi dugc phan tich sai sb (Analysis of
Variance, ANOVA) va xir Iy Ducan dé xac dinh sy sai khac
gitra cac gia tri trung binh, c6 y nghia v6i dg tin cay P <0,05.

3. Két qua nghién ctru va khao sat
3.1. Thanh phan héa hoc ciia nguyén liéu gan mwc va
ngi tang muc

Nghién ciru thanh phan hoa hoc ctia nguyén lidu trong
che bién san pham thuy san tir nguyén li€u so cap va thor
cap la cong viéc quan trong nham dinh huéng cac qua trinh
san xuat [3, 4, 5].

Bing 1. Thanh phan héa hoc ciia nguyén liéu

B Ham luong, %
STT Li’a’lm
nguyen hicu Nuéde | Protein | Lipit Tro
1 Gan myc 48,542,2 (19,640,4|26,7+0,3| 5,74+0,5
2 | Noitang muc | 47,6+1,9 |22,6+1,1(22,340,5| 7,5+0,4

Phan tich thanh phﬁn hoa hoc cia gan myc va ndi tang
muyc (Bang 1) nhan thay rang ham lugng nuée, protein, lipit
va tro khac nhau khong dang ke.

Két qua cua Bang 1 cho biét rang, ham lugng md trong
gan va ndi tang myc kha cao, dao dong tur 22,3-26,7% khoi
luong chung. Di€u nay chimg minh duoc rang, ching c6
thé dugc dung dé 1am nguyén ligu tach chiét dau gan muyc.
3.2. Nghién citu cdc h¢ enzyme trong nguyén li¢u phu
pham muc

3.2.1. Bdc diém ciia hé enzyme lipase

Lipase (EC 3.1.1.3) thugc nhom enyme thuy phan tac
dong vao cac lién két este, 1a enzyme c6 kha ning xuc tac
sinh hoc cho phan g thiy phan chat béo trén bé mét phan
céch pha ddu-nudc tao thanh cac triglyceride, diglyceride,
monoglyceride, glycerol va cac acid béo tu do [6]. Vi vy,
mubn bao quan duoc dau gan muc voi chét luong tbt, tranh
phan ng thuy phén lién két este 1am tang chi so axit cta
dau gan muc can c6 bién phap thich hop dé bét hoat hé
enzyme nay.

Két qua nghién ctru sy anh huong cta pH dén hoat d
enzyme lipase cua gan va ndi tang muc dugc trinh bay trén
Hinh 2.

Trude ddy, di c6 rat nhiéu nghién ctru chimg minh
khoang pH t6i thich cho hoat dong clia enzyme lipase tho
chiét tach tir ndi tang ca va myc nam trong khoang pH
7.0-9.0 [7], do d6 két qua nhom tac gia thu nhan dwoc

trong nghién ctu nay la hoan toan phu hop. Nghién cuu
cua Kumar cung cong sy [8] va Aryee cung cong su [9] da
chi ra ring hoat tinh cua dich enzyme lipase thé tir Bacillus
coagulans BTS-3 va tir ndi tang cua ca dudi Mugil
cephalus 6n dinh 1an luot trong khoang pH 8.0-10.5 va 7.0-
10. Hon thé nita, trong nghién ciru ctia Byung-Soo Chun
va cong su ciing da cho thay rang hoat tinh ciia enzyme
lipase tho thu nhan tr ndi tang muc dat cuc dai tai gia tri
pH 8.5 [10]; Jongwon Park va cong sy da khéng dinh hoat
tinh ciia enzyme lipase chiét tich va tinh sach tir muc
Todarodes pacificus c6 hoat tinh manh nhét & pH 8.0 trong
khoang nhiét d6 35-40°C [11]. Phan tich cdc duwong cong,
nhan thiy pH = 8,0 1a pH tdi thich cho hoat dong cia
enzyme lipase trong mau gan va ndi tang muc.
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Hinh 2. Sy anh huéng ciia pH dén hoat dg ciia enzyme lipase
3.2.2. Pac diém hé enzyme protease trong ngi tang va gan muc

Trong hon hop phu pham gan myc va ndi tang muc, cac
gdm cac sinh chat nhu protein, lipit, chat mau, cac kim
loai,... vi vy muén thu dugc san pham dau gan muc (hoic
dau ml_rc) tinh sach ¢ dang tu do can cé bién phdp cong
ngh¢ nham loai bo cac phan khac nhu 1a protein. Vi vay,
viéc nghién ctru kham pha hé enzyme protease cua ngudn
nguyén liu nay la cong viéc quan trong.

Trong nghién ciru ndy, nhom tac gid da nghién ctru hoat
tinh enzyme protease ciia gan muc va ndi tang muc & cac vung
pH khac nhau. Két qué dugc trinh bay trén do thi Hinh 3.
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Hinh 3. Sy anh hwéng ciia pH dén hoat dg enzyme protease

Tir Hinh 3, nhéan thiy ring hé enzyme protesae trong
ndi tang muc co hoat do 16n hon so véi trong gan.

Theo két qua khao sat (Hinh 3) cho thay c6 2 ving pH
toi uu cho hoat dong cua h¢ enzyme protease trong nguyén
liéu 1a vung pH kiém (7+8) va vung pH acid (2+2,5). Dicu
nay la phu hop véi nhitng nghién ctru trudce day cua céc tac
gia khac [4].

Két qua khao sat trén co ¥ nghia thuc tién 16n trong viée
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nghién ctru thu hdi lipit tir gan va ndi tang muyc béng
phuong phap hoa sinh. Co thé dinh hudng san xuat dau gan
muc bang phan ung enzyme protease thuy phan phan
protein trong nguyén li¢u, sau d6 tach chiét duoc lipit &
dang tw do ma khong anh huéng t6i chét lwong lipit.
3.3. Nghién ciru mirc dp an toan vi sinh vdt va kim logi
ndng trong nguyén li¢u
3.3.1. An toan vi sinh vit

Tuong phéan véi héu hét cac phuong phap danh gia chét
lugng khac, cac phuong phap vi sinh mac du khong dua ra
thong tin vé d0 tuoi hodc chat lugng lam thuc phr?im nhung
ching cho chiing ta nhan biét vé chat lugng vé sinh va vé
sw c6 mat co thé co ctia vi khuan gay bénh [5] ciia ngudn
phu phdm phuc vu ché bién dau gan muyc.

Bing 2. Két qua nghién citu khdo sdt cdc chi sé vi sinh vit

STT Tiéu chuén Gan muc | Noi tang muc
1 |Téng vi sinh vét hiéu khi 2:10? 1,7-102
(s0 VSV/g)
2 |Vikhuin dudng rudt trong 1g |[Khong tim thiy |Khéng tim thiy
3 |S. aureus trong 0,1g Khéng tim thay |[Khéng tim thiy
4 |E.colitrong 1g Khéng tim thay |[Khéng tim thiy
5 |Salmonella spp. trong 25g. |Khong tim thiy | Khong tim thay
6 |Vibrio parahaemolyticus|Khong tim thdy | Khong tim thay
trong 25g

Sau khi ddi chiéu v6i qui dinh hién hanh ctia Viét Nam
vé cac gidi han 6 nhiém vi sinh trong mau thiy san lam thirc
antryc tlep cho con ngudi, nhom tac gia da chimg minh dugc
rang mau noi tang myc tr nha may ché bién thiy san
Seaprodex ba Néng dam bao yéu cau vé an toan thyc pham
dé sir dung 1am nguyén liéu san xuat ddu gan muyc.

Ngoai 1¢, chi tiéu E.coli trong ngudn nguyén liéu nay
du van trong mirc cho phép danh cho nguyén li¢u thuy san
twoi séng nhung lai cao hon mirc cho phép trong thue phim
dung tryc tiép cho con ngudi hodc lam thirc in nudi tdm ca
(TCVN 6404: 2007).

3.3.2. Ham luong kim logi nang

Ham luong l6n kim loai ndng trong thirc an chan nudi

¢6 thé 1a nguyén nhan dan t6i nhiéu bénh nguy hiém [1].
Vi thé, nhom tac gia tién hanh nghién ctru cho 2 mau
nguyén liéu: ndi tang muc tai Cong ty Ché bién va Xuit
khiu Thity san Seaprodex (M;); Gan muyc tai Cong ty Ché
bién va Xuét khdu Thuy san Seaprodex (My).

Bing 2. Ham luong cac kim logi nang

trong cac mau nguyén lieu (DVT: ug/kg)

STT |MAiu | Chi (Pb) |Cadimi (Cd)| Asen (As) | Thity ngan (Hg)
1 | My 0,38 19,46 12,71 0,49
2 | M2 0,32 15,33 15,93 0,51

Két qua khao sat & Bang 2 cho thdy: ham luong Chi
trong gan va ndi tang myuc nam trong khoang 0,32 dén
0,38ug/kg. Ham lugng Cadimi trong gan va noi tang muc
nam trong khoang 15,33 dén 19,46 pg/kg. Ham lugng Asen
trong gan va noi tang muc nam trong khoang 12,71 dén

15,93ug/kg. Ham luong Thuy ngén trong gan va ndi tang
muc ndm trong khoang 0,49 dén 0,51 pg/kg.

Ham lugng kim loai ndng trong gan va ndi tang muc
thip hon nhidu so v&i mic cho phép ciia QCVN
8-1:2011/BYT, Quy chuén ky thudt qudc gia d6i véi kim
loai ning trong thyc phdm.

4. Két luan

Trong nghién ctru nay, nhom tac gia trinh bay két qua
nghién ctru thanh phan hoa hoc, dic diém h¢ enzyme lipase
va protease va phan tich khia canh vé sinh y té cua nguon phu
phém ché bién ca muc nhim phuc vu san xuét diu gan myc &
quy mo cong nghiép. Nguyén liu ndi tang muc va gan muc
chira ham lugng lipit kha cao (22,3 - 26,7%), ham lugng
protein dao dong tir 19,6 dén 28,6%, hoat do cua hé enzyme
protease kha manh (150 - 200 Ul/g), lipase (170 - 370 Ul/g)
dao dong trong cac ving pH khac nhau va an toan vé kim loai
nang, cling nhu vi sinh vat. Tir nhimg dir liéu phan tich vé dic
diém cong nghé nhu trén, nhom nghién ctru di dén két ludn,
¢6 thé sir dung phu phim muc trén dia ban TP. Pa Ning dé
ché bién dau gan myc phuc vu san xuét thirc nudi tom.
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