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1. PAT VAN PE

Vi khuén lactic tir xwa d3 dugc dung nhiéu trong bao quan thuc pham, nhiing san phém nhu
axit lactic, axit acetic, H,O,, CO, va cac bacteriocin sinh ra bai loai vi khuan nay co6 thé urc ché
nhitng vi sinh vat gay bénh, gay hong, kéo dai thoi gian bao quan va cai thién sy an toan cua san
pham [4].

Cé 1a ngudn cung cap protein rat quan trong cho con ngudi, tuy nhién ci c6 han ché 1a dé
uon, hong hon cac loai thyc phém khac vi né chira mot lugng lon axit amin ty do. Ca thudng
duoc bao quan bang ché phdm vi khuén lactic khi viéc 1am kho ¢4 gip kho khan do thoi tiét Am
udt hodc viée lam dong lanh hay ché bién 1a qua ton kém [2]. Trong thire dn chdn nudi gia suc va
nudi trong thuy san cé la thanh phan quan trong khong thé thiéu. Bot ca 1a ngudn protein chat
lugng cao, dé tiéu hoéa. Thirc &n cho chan nudi gia stic va nuoi thiy san ¢ nude ta can khoang
300.000 tin/ndm, trong d6 bot ca san xuat cong nghiép chi dap tng 1/10 nhu ciu, do vay phai
nhap khau [11]. Nghién ciru san xuét thirc an c6 chat lwong cao theo quy mé nho nhs‘im tan dung
nguyén lidu ca tap phan tan, ting kha ning dap timg nhu cau bot ca cong nghiép, giam nhap khau
1a can thiét [6].

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu nghién ciru

Chung vi khuan lactic: Pediococcus pentosaceus HNO2; Lactobacillus brevis HN26;
Lactococcus lactis subsp. lactis HN11 va Lactobacillus delbrueckii subsp. delbrueckii HN34
trong bd suu tdp chung cia Vién Cong ngh¢ sinh hoc. Cac ching vi khuan lactic duoc nhan
gidng riéng r& trén modi truong MRS [3], ¢ nhiét do va thoi gian thich hop. Dich nuéi cua ting
chung duoc ly tAm thu sinh khéi va tron voi chit mang. Cac ché pham vi khuén lactic bao quan
¢4 duoge xac dinh LDs tai Vién Kiém nghiém Bo Y té cho két qua khong sinh doc td.

C4 tap nude min duoc mua & cho ca D Son (Hai Phong) duoc thiét ké bao quan ca theo 4
16 thi nghiém (TN) sau: mdi 16 bod sung 2% ché phém, 2% glucoza, 0,5% NaCl, 0,1% axit sorbic.
Céc 16 TN bo sung cic dang ché pham nhu sau: TN 1: Chi c6 chit mang, khong bo sung vi
khuén lactic; TN 2: Ché pham chtra hdn hop 2 chung HNO2 va HN26; TN 3: Ché pham chira
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hdn hop 2 chung HN11 va HN34; TN 4: Qhé pham chtra hén hop 4 chung vi khuan lactic trén.
Str dung chat phu gia Soya Lecithin lam chat keo dinh cho thirc &n nu6i trong thuy san.

2.2. Phwong phap nghién ctru

Cac mau c4 dugc thuy phén bang HCI 6N chira 0,5% phenol, 0 & 1103C trong 24 gio. Dung
dich thuy phan dugc lam sach bang cach ly tdm loc bo can. Dung dich mau dugc lam kho chan
khong. Céan kho dugc hoa tan trong HC1 0,1N. Phéan tich axit amin tong s0 va axit amin tu do

bang sic ki trén may phan tich axit amin tu dong HP-Amino Quan Seriese II cia Vién Cong
nghé sinh hoc [7]. Panh gia chat lugng nudc ao nudi va chat lwgng ca theo TCVN [9, 10].

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia ché phidm vi khudn lactic dén ham lwgng axit amin ciia ca bao quén

Bang 1. Ham lwong axit amin tdng sé trong cac mau ca dwoc bdo quan sau 25 ngay

STT Axit amin Ham luong axit amin téng s6 (% (g axit amin/100 g miu))
Déi ching TN 1 TN 2 TN 3 TN 4

1 Aspartic axit 0,32 0,15 0,23 0,22 0,24
2 Glutamic axit 0,69 0,38 0,51 0,51 0,55
3 Serine 0,12 0,06 0,09 0,09 0,10
4 Histidine 0,01 0,01 0,01 0,01 0,01
5 Glycine 0,45 0,34 0,38 0,39 0,42
6 Threonine 0,09 0,07 0,08 0,08 0,08
7 Alanine 0,32 0,31 0,33 0,33 0,33
8 Arginine 0,27 0,17 0,20 0,20 0,22
9 Tyrosine 0,10 0,16 0,18 0,18 0,16
10 |Cystein+Cystine 0,07 0,04 0,05 0,05 0,06
11 Valine 0,17 0,15 0,17 0,16 0,17
12 Methionine 0,09 0,06 0,07 0,08 0,08
13 | Phenylalanine 0,14 0,07 0,09 0,11 0,11
14 Isoleucine 0,13 0,11 0,13 0,12 0,13
15 Leucine 0,28 0,20 0,21 0,22 0,22
16 Lysine 0,54 0,36 0,39 0,45 0,45
17 Proline 0,11 0,10 0,11 0,10 0,10
Téng sb 3,90 2,74 3,23 3,30 3,43

Pay la cach bao quan ca bang phuong phap 1én men vi sinh vét. Ca tap tron voi ché pham
cho vao céc thung nhya 1 kin. Trong qua trinh 0 chua, axit lactic dugc tao ra lam pH giam, san
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pham dugc bao quan hang thang khong bi hong. Ca dong lanh lam d6i chimg va ca thi nghiém
sau 25 ngay duoc xac dinh axit amin tong sd. Két qua duoc trinh bay ¢ bang 1va sic ki d6 &
hinh 1.

A & R N

a. Ca bao quan dong lanh b. Ca bao quan bang ché phim khong chira vi khuan lactic

¢.Ca bao quan bang ché pham chita hdn hop 4 chung vi khuan lactic
Hinh 1. S&c ki d6 axit amin téng sb

Két qua ¢ bang 1 cho thdy so voi miu ci bao quan bang dong lanh ham luong axit amin
tong sd trong cac mau thi nghiém dung ché pham vi khuan lactic ¢6 gidm (axit amin tong sd
3,23 - 3,43 (g axit amin/100 g mau) so voi 3,9 (g axit amin/100 g mau)) tuy nhién van dam bao
yéu cau dinh dudng cia san pham [9]. So sanh céc thi nghiém thay cac mau ca bao quan bang
ché pharn vi khuan lactic déu chtra ham lugng axit amin tong s6 cao hon mau c4 bao  quan bang
ché pham khong c6 vi khuén lactic. Protein trong c4 bi phan huy chu yeu do enzim san c6 trong
rudt ca va do vi sinh vt xdm nhap vao ca gy ra. Khi bd sung vi khuan lactic vao ¢, axit lactic
sinh ra nhiéu lam giam pH cua san pham, han ché sy hoat dong ctia enzim phén huy va sy phat
trién cua vi sinh vét gy théi. Nhitng bacteriocin sinh ra boi vi khuén lactic ciing gop phin trc
ché nhirng vi sinh vét gdy bénh va gay hong, lam cho san phim an toan va gilt duoc 1au hon [8].
Mau c4 bao quan bang ché pham chira ca 4 loai vi khuan lactic 14 tot nhat. Him lugng axit amin
con giir lai trong san pham 1 cao hon 2 thi nghiém chi bao quéan bang 2 loai vi khuan lactic. Khi
két hop str dung ca 4 loai vi khuén trong bao quan, ham lugng axit sinh ra nhidu hon va nhiing
chét khang khuan ciing da dang hon do d6 c¢6 kha ning bao quan ca t6t hon. Két qua nay phu
hop nhirng nghién ctru trudce day [8].

N Két qua phan tich axit amin ty do dugc trinh bay & bang 2 va sic ki d6 axit amin tu do cua
mau doi chung, TN 1, TN 4 ¢ hinh 2.

Tir bang 2 cho thiy cdc miu ca dugc phan tich c6 gin day du cac axit amin (chi co
4-Hydroxy Proline khong thay ton tai trong cdc mau cd). Vi ca chira mot lwong 16n axit amin ty
do nén né dé hu héng hon cac loai thyc pham khic. Trong d6 c6 8 axit amin thiét yéu 1a
isoleusine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan va valine co thé
dong vat khong tu tong hop duoc ma bat budc phai duge cung cap tir thuc phidm bén ngoai [2].
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Axit amin histidine c¢6 ¢ ca dong lanh nhung khong théy c6 & nhitng miu c4 thi nghiém. Trong
khi 2 axit amin khdc 14 asparagine va glutamine lai thdy c6 mot luong nho ¢ cac mau ca thi
nghiém nhung khong tim thy trong ca tuoi dong lanh, ham luong mot s6 axit amin tw do & cac
mau thi nghiém thdm chi con tang 1én so vé1 mau ca tuoi dong lanh. Vi vay, axit amin ty do tong
sO & cac mau thi nghiém cao hon ¢ miu ca twoi dong lanh. Pic biét ¢ thi -nghiém ca bao quan
bang ché phim chtra ca 4 loai vi khuan lactic ham luong axit amin tu do tong s 1én t6i 61,4 %
(mg axit amin/100 g mau) trong khi miu c4 tuoi chi c6 52,03% (mg axit amin/100 g mﬁu), cao
hon gan 1,2 1an. Pay 1a uu diém ciia phuong phép bao quan ca bang ché pham vi khuan lactic.

Bdng 2. Ham lugng axit amin tu do trong cac mau c4 dugc bao quan sau 25 ngay

STT Axit amin Ham lugng axit amin tu do (% (mg axit amin/100 g mau))
Dbi chimg TN 1 TN 2 TN 3 TN 4
1 | Aspartic axit 0,72 0,04 0,10 0,05 1,04
2 | Glutamic axit 3,62 0,58 0,74 0,60 0,98
3 | Asparagine - 0,04 0,01 0,06 0,09
4 | Serine 1,33 0,31 0,20 0,26 2,28
5 | Glutamine - 0,18 0,10 0,21 0,26

6 Histidine 0,45 - - - -
7 | Glycine 5,20 1,54 0,82 1,46 2,36
8 | Threonine 1,02 0,35 0,33 0,37 0,64
9 | Alanine 4,15 8,06 8,24 8,08 8,09
10 | Arginine 17,06 15,14 16,20 14,15 16,00
11 | Tyrosine 3,02 10,08 12,80 11,06 12,16
12 | Cystein+Cystine 0,27 0,41 0,49 0,39 0,52
13 | Valine 2,56 3,10 3,64 3,12 3,36
14 | Methionine 1,17 1,71 1,83 1,75 1,78
15 | Tryptophan 1,63 0,85 1,14 0,90 1,26
16 | Phenylalanine 1,41 2,78 3,55 2,86 2,63
17 | Isoleucine 1,48 0,91 1,13 0,94 1,68
18 | Leucine 3,29 3,10 3,69 3,12 3,36
19 | Lysine 3,47 3,34 2,64 3,37 2,39

oo | 4 - Hydroxy ) ) i i )

Proline

21 | Proline 0,18 0,40 0,46 0,50 0,52
Tong sb 52,03 52,92 58,11 53,25 61,40
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¢.C4 bao quan bang che pham chua hon hop 4 chung vi khuin lactlc
Hinh 2. Sic ki dd axit amin tu do

Dung L. plantarum va L bulgaricus 1am gidng khoi dong 1én men san pham ca 1én men. 3
gidng vi khuan lactic (L. plantarum, P. pentosaceus, L. mesenteroides) tach tir san pham cé dugc
dua vao thu kha nang bao quan ca trong vong 52 ngay & 8°C [4 5]. Két qua cho théy trong
truong hop L. mesenteroides dugc lya chon cho két qua tot nhat: nhimg thay dbi trong thanh
phan hitu co dat yéu cau, ham lugng histamine sinh ra thip nhat, san pham c6 kha ning bao
quan trong thoi gian dai. Ca bao quan dam bao vé ham lugng axit amin, dac biét la nhimg axit
amin khong thay thé nén da dugc sir dung lam thirc an nudi trdng thuy san giup ngu dan chu
dong giai quyét dugc ngudn thirc an du thira sau danh bét cling nhu khan hiém vao mua bién
dong [2].

3.2. Anh hwéng ciia ché phim vi khuén lactic dén caim quan ciia ¢4 bao quan

Danh gia cam quan chit luong c4 [9] cho thiy: O miu bao quan déng lanh: C4 rat tuoi, vi
tanh nhe. O TN 1: C6 déu hiéu won héng, mui kho chiu. O TN 2, 3 va 4: Thit ca khong c6 mui
la, cdu trac co thit vAn con tot. Dung ché pham vi khuan lactic co thé gitp bao quan ca tuol
séng ma khong 1am thay d6i mui vi san phdm. Ngoai ra cac goc tu do va cac chat oxy hoa it xuét
hién hon. Vi khuan lactic ngay nay di dugc sir dung nhiéu trong bao quan cc san pham ca.
Ngoai nhiém vu bao quan dugc san pham lau dai chiing con c6 kha ning han ché t6i da cac vi
sinh vat gay bénh nhu B. subtilis, B. mesentericus, Pseudomonas, P. vulgaris, C. putrificum, C.
sporogenes, Salmonella, Sarcina, Streptococcus, Micrococcus, E. coli, ... vdi thoi gian bao quan
dai ma chét lugng twong d6i 6n dinh, dic biét axit amin trong ca hau nhu thay d6i khong déng
ké [1; 8]. Pay chinh 1 yéu t§ quan trong dé ché pham lactic dung bao quan ca khong thua gi so
vai cc cach bao quan khac nhu sir dung luong da rat 1on (thuong ti 16 1 : 1) ma lai kinh t& hon.

3.3. Ung dung c4 bao quan béi ché pham vi khuén lactic cho nudi tréng thuy sin
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Cé bién tap thuong chi co thé sir dung trong thoi gian ngén tir 1 - 2 ngay. Viéc sir dung vi
khuén lactic dé bao quan gitip ngudi nudi dy trir dugce thirc an cho ca. Trong nghién clru nay ca
sau 25 ngiy bao quan bang ché pham vi khuén lactic duoc dung truc tiép lam thic dn nudi ca
Loc Bong va so sanh voi thire dn bang ca thong thuong. St dung ¢4 bao quan bang vi khuan
lactic 1am thirc an nudi trong thiy san dugc trinh bay & hinh 3.

Cé dwoc nghién véi phy gia Soya
Lecithin [am thic dn cho nudi ca

Cé bao quan bing ché phdm vi
khuan lactic sau 25 ngay

Ca tap trude khi bao quan
Hinh 3. Anh ca trwéc, sau bao quan va lam thirc &n cho nudi ca

Panh gia anh hudng ciia thirc an lam tir ca bao quan bang ché pham vi khuan lactic dén mot
s0 chi tiéu cam quan nudc ao nudi trong ca LOc BONg nudi trong tham canh ¢ Hai Hau, Nam
DPinh trinh bay ¢ bang 3 va chat lugng ca & bang 4.

Bang 3. Anh hwéng clia thirc an t&i mot s chi tiéu cdm quan chét lwong ao nudi

STT | Chitiéu C4 nghién c6 vi khuén lactic Cé nghién kf;%‘tlf: c6 vi khuan
N .| Mau xanh sang hay xanh nhat cho | Mau xanh thuong hay xanh hoi
Mau cua nude | , .z . L TAL aA s f £ -4 . LA A
1 20 biét nudc ao 6 mat dd tao thich | toi cho blet’ nudc ao c6 mat do
hop, ¢6 day du oxy. tao tuong doi, co Oxy.
2 Do trong cta | Anh sang mit troi xuyén qua 30- | Anh sang mat troi xuyén qua 20-
nude 40 cm 30cm
3 I;/éul cua nuoe |\ dac trung ciia ao nubi Mui tanh cta tao phat trién
Bang 4. Banh gia chéat lwong ca
STT Chi tiéu Ca ao thi nghiém Ca ao dbi chung
1 Mau séc Mau séc sang tu nhién Mau séc sang ty nhién
o Mui tanh tuw nhién cua ca, Mui tanh ty nhién cua ca, khong
2 Mui, vi R . s
khong c6 mui la coO mui la
3 Trang thai Co thit tring, chéc, dan hoi tot Co thit Frang,\ t huong, h oi chic,
dan hoi trung binh
4 | Trongluong cd 850 + 5 750 + 5
trung binh (g/con)
5 Ning suit (%) 113,3 100
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Tir bang 3 va 4 cho thdy ding ca nghién c6 vi khuan lactic lam thirc an cho c4 khong lam
6 nhiém nudc ao nudi, tham chi nd con cé tac dung e ché su phat trién cta tao lam nude trong
hon, ding c4 nghién c¢6 vi khudn lactic 1am thirc dn c6 thé gitip c4 16n nhanh hon, thit c4 chéc
hon, ning suét cé tang 13,3%.

4. KET LUAN

St dung ché phdm lactic ding bao quan c4 cho két qua tuong tu so véi cach bao quan dong
lanh, dung ché phdm vi khuén lactic c6 thé gitip bao quan c4 trong thoi gian 25 ngay van dam
bao chat lugng, ddc biét ham lugng axit amin it thay d6i. Mau ca bao quan bang ché pham chira
ca 4 chung vi khuén lactic P. pentosaceus HNO2; L. brevis HN26; L. lactis subsp. lactis HN11
va L. delbrueckii subsp. delbrueckii HN34 1a tt hon nhitng ché phdm c6 2 loai vi khuan lactic.
O thi nghiém ca bao quan bang ché pham chira 4 loai vi khuan lactic ham lugng axit amin tu do
tong s6 cao hon mau ca twoi dong lanh 1,2 lan. Ché pham vi khuan lactic c6 thé giip bao quan
¢4 twoi sbng ma khong 1am thay d6i mui vi san pham. Thirc 4n c¢6 vi khuén lactic bo sung vao ao
nudi khong 1am 6 nhiém nude. Ca nudi sir dung thirc an tir san pham c4 bao quan bang vi khuan
lactic 16n nhanh, thit ca chéc, nang suit ting13,3%.
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SUMMARY

THE CHANGE OF AMINO ACID AFTER FERMENTATION OF FISH SILAGE USING
LACTIC ACID BACTERIA COMPOST AND APPLICATION IN AQUACULTURE

Lactic acid fermentation is utilized throughout the world as a prime method of preserving
fresh food.

Fish, however, is more perishable than other meats as it contains relatively large quantities
of free amino acids. If fish is not preserved, it will quickly spoil. The lactic acid bacteria (LAB)
are added to raw fish due to the formation of lactic acid. In these products, the pH of fish
mixture is lowered making the product safer and easier to keep. The suitability of LAB for fish
silage fermentation was investigated. Four kinds of compost were the respectively prepared,
using without LAB; with two of LAB strains; with the other two of LAB strains and with four of
LAB strains as fermentation starter. The starter were added to raw fish and stored at room
temperature for 25 days. Changes in amino acids of silage after storage were evaluated, and the
values were compared to the frozen fish. There were no specific changes in the level of amino
acid within 25 days of the storage. Total amino acids for frozen fish and for fermented silages
were added with LAB strains were 3.90 and 3.23% - 3.43% (g amino acid/ 100 g sample),
respectively. Total free amino acids were 52.03 and 58.11% - 61.40% (g amino acid/ 100 g
sample), respectively. Fermented fish silage can be successfully prepared using fermentation
starters of complex of four of LAB strains P. pentosaceus HNO2; L. brevis HN26; L. lactis
subsp. lactis HN11 and L. delbrueckii subsp. delbrueckii HN34 within 25 days of storage.

Keywords. Lactic acid bacteria, amino acids, compost, fish, preservation.
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