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TOM TAT

Cua bun Scylla sp. 12 loai cua bién phd bién ¢ Viét Nam ciing nhu & Chau A Thai Binh Duong.
Ngay nay, cua bun dugc nudi voi quy mé 16n va thu hoach ¢ giai doan 10t xdc vo mém c6 gia tri
kinh té cao hon cua mai cimg. Hién nay, viéc ché bién cua 16t chi dimg lai & viéc dong goi va xudt
khau nguyén con. Tuy nhién, 30% cua 19t trong ché bién thuong bi rung chan va cang, lam giam gia
thanh san phdm. Vi vdy, nghién ciru cong nghé ché bién cua 16t dé nang cao gi tri san pham cua 16t
1a rat can thiét. Gan day, viéc ing dung enzyme trong ché bién mang lai nhiéu loi ich nhu than thién
v6i moi trudng va tao ra nhidu hoat chét co hoat tinh sinh hoc. Trong bai b4o nay, ching toi xay
dyng quy trinh xac dinh ham lugng 17/20 amino acid trong qua trinh ché bién cua 16t Scylla sp.
nham dam bao chét luong san pham thu duogc sau khi ché bién. Quy trinh ndy dua trén phuong phap
HPLC st dung detector huynh quang. Két qua cho thdy, ham lugng 17 amino acid ¢ cua 16t nguyén
liéu 13 4,53% va sau khi ché bién qua giai doan thity phan bang cong nghé enzyme dat 65,58% khoi
lugng kho va c6 chira ham luwong cao cac amino acid c¢6 gia tri nhu lysine, leucine, valine,

methionine, histidine.

Tiwr khéa: Cong nghé enzyme, cua bun, cua Iot, HPLC, thuy phan

GIOI THIEU

Amino acid 1a mot thanh phan quan trong
ctia co thé, 1a don vi cdu thanh nén céac loai
protein tham gia vao céu trac va dam bao tat ca
moi hoat dong sbéng trong co thé dugc dién ra
mot cach hoan chinh. Nhin chung, protein déu
duoc ciu tao chu yéu boi 20 loai amino acid,
trong d6 c6 8 amino acid thiét yéu ma co thé
khong thé ty tao ra dugc gdm isoleucine,
leucine, lysine, methionine, phenylalanine,
threonine, tryptophan va valine. Sy thiéu hut
amino acid dan dén co thé mét moi, ha duong
huyét, di Gng. Gid tri cia mdt loai thirc an
khong nhitng phu thudc vao sé lwong chat dam
c6 trong thitc dn, ma con phu thudc vao )

lugng va ty 1¢ can dbi cac amino acid, nghia la
chat lugng cua protein thic an (Mullally et al.,
1994).

O Viét Nam, ngudn thuc phim bién ngay
cang dugc lya chon vi ham lugng dinh dudng
cao, hon nra thyuc phém bién it bi 6 nhiém,
dugc nudi trong tu nhién, huong vi dam da.
Trong do6, cua bién 1a thuc phérn duoc wua
chugng véi nhiéu chimg minh vé ham luong
khoang vi luong va protein t6t cho sirc khoe
(Nguyen Thi Phuong Lan, 2017). Pac biét, ngay
nay, cua bién trong thoi ky 16t xac, mai mém,
cua 16t ngay cang duoc tiéu thu nhiéu vi ¢6 ham
luong dinh dudng cao hon cua mai cimg, ché
bién dé& dang hon rit nhiéu (Sarower et al.,
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2013; Vilasoa-Martinez et al., 2007). Tuy
nhién, dé nang cao gia tri kinh té cia cua 1ot
ngoai cdc moén an ra, cua It xac ciling can duogc
ché bién thanh nhiéu san pham khac dé ting sy
lya chon cho nguoi tiéu dung. Véi su phat trién
cuia khoa hoc va tri thirc, nhu cau kiém soét chit
lwong cac san pham ngay cang dugc néng cao,
do vay dbi vé6i loai san pham tir dong vat, viéc
kiém soat ham luong amino acid trong qua trinh
ché bién nhim dam bao chit luong cua san
phim 14 v6 cliing quan trong.

Theo nhiéu nghién ctru trude ddy, dé xac
dinh ham lugng amino acid trong thuc pham,
mot s0 phuong phap thuong duge str dung nhu
sic ky gidy, sac ky long, sic ky khi, sic ky long
hiéu ning cao (Ma et al., 2015). Trong d& tai nay,
chdng téi xay dung quy trinh ap dung k¥ thuat
sdc ky long hiéu ning cao (HPLC) véi diéu kién
k¥ thuét tai vién nghién ctru nham xac dinh ham
luong amino acid trong qua trinh ché bién cua 16t
bang ky thuat enzyme. Muc ti€u cy thé 1a tim cac
diéu kién tdi uu cua phuong phap HPLC dé phan
tich amino acid trong cua bun Scylla sp. va san
phim tir qua trinh ché bién cua 16t.

VAT LIEU VA PHUONG PHAP

Nguyén liéu

Cua 10t (Scylla) dugc nud6i lugng 16n tai
Nha Trang va thu hoach trong giai doan 16t xac,
r0i cap dong bao quan ¢ -20°C dé thyc hién
nghién ctru. Protease c6 hoat tinh 2,4 AU-A/g tu
Novozyme (Denmark) hoat dong ¢ diéu kién tdi
wu pH 7-9, nhiét d6 30-65°C. Hon hgp 17
amino acid chuin cia hang Sigma (My) cung
cac dung moi, hoa chat khac dat tiéu chuin
phén tich HPLC.

Thity phan cua 16t bang cong nghé enzyme

Nguyén lidu cua 16t duoc nghién nho, sau
d6 dugc bd sung enzyme protease 1% & nhiét
d6 45°C rdi tién hanh thay phan trong 12h. Sau
qua trinh thuy phan, dich thuy phan dugc thu lai
bang ly tim loai bo cin, va say kho loai nudc dé
thu dugc bot cua thuy phan, sau do phén tich
céc chi s6 can thiét.
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Thity phan protein thanh amino acid bing
acid HCI 6M

Phwong phap thay phan bang acid
hydrocloric c6 chira mdt luwgng phenol 1a k¥
thuat thong dung nhat dé thuy phan mau thir
protein/peptid truéc khi tién hanh phan tich
amino acid. Thém phenol vao moéi truong thiy
phan dé ngin ngira hién tuong halogen hoa
tyrosin.

Dung dich thiy phan: Hydrocloric acid 6M
chua tr 0,1% dén 1% phenol.

Thity phdn pha long: Cho mau thir protein
(BSA hoic cua 16t) vao dng thiy phén theo ty 18
ctr 1 g mau thir thém 75 ml dung dich thity phan
va ty 1€ 1 g BSA thém 1,2 ml dung dich thuy
phan. Dung khi agon théi vao binh nhim tao ra
moi truong khi tro trong binh, sau d6 day kin
binh bing nat nham. Miu duoc thuy phin &
110°C trong 24 gid va trong chan khong hoac khi
tro dé tranh oxy héa amino acid. Thoi gian thiy
phan duoc thir nghiém tir 12 gid dén 30 gio.

H¢é théng sic ky long

Phan tich amino acid dugc tién hanh trén
may Agilent 1200 HPLC véi bom kép G1311A
va detector huynh quang G1315B FLD, budng
chay 10-mm. Cot ZORBAX Eclipse-AAA 4,6 X
150 mm (5 pm) dé do voi do nhay vira phai, do
phan giai cao tai ap suit thdp. Hon hop dé phan
tich sic ky bao gdm 17 amino acid tir hdn hop
amino acid chuan 250 pmol/uL standard mix
(PN: 5061-3331) va citrulline va 6 amino acid
bo sung, dugc hoa tron tai néng d6 khoang 250
pmol/ul. Puong chuan amino acid dugc xiy
dung bang cach sir dung 5 ndng d6 amino acid
khac nhau tir 10, 25, 100, 250, 1000 pmol/ul.

Tao din chit truéc cot véi thude thir OPA

Khi c6 mdt mot hop chét thiol (c6 thé dung
2-mercaptoethanol hodc 3-mercaptopropionic
acid), thudc thir orthophthalaldehyde (OPA) s&
tac dung voi cac amin bac nhat dé cho mot hop
chit isoindol phat huynh quang manh. Ban than
thuc thir OPA khéng phat huynh quang, nén
khong gdy tré ngai. Mat khac, vi OPA dé tan va
6n dinh trong nudc ddng thoi cho phan tng
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nhanh nén c6 thé tao dan chat va phan tich mau
thu mot cach ty dong, dung thiét bi tw nap mau
thir dé tron 1an mau thir véi thude thir.

Vi dan chit OPA-amino acid khong bén
virng nén sau khi tao din chéat trudce cot, phai
tién hanh phan tich ngay trén sic ky long cao ap
pha dao va phat hién két qua bang detector
huynh quang ¢ budc song kich thich 348 nm va
budc song phat quang 450 nm.

Tao din chit truéc cdt véi thude thir FMOC-CI

Thubc thir 9-fluorenylmethyl cloroformat
(FMOC-CI) tac dung véi amino acid bac nhat
va amino acid bac hai d¢ tao thanh cac dan chat
FMOC-amino acid phat huynh quang manh.
Phan Ung xay ra nhe nhang trong méi truong
nude, trong 30 gidy. Cac din chat dugc tao
thanh déu bén viing, chi riéng din chit cua
histidine 14 ¢6 ddu hiéu bi phan huy. Mic du
ban than thudc thir va cic san pham phu cua
phan tmg déu phat huynh quang nhung c6 thé
loai chiing ma khong 1am mat mat cac dan chat
FMOC-amino acid.

Sau khi tao dan chit trude cot, tién hanh
tach cac FMOC-amino acid bang sic ky long
cao 4p pha dao. Két qua dwoc phat hién bang
detector huynh quang & budc song kich thich
260 nm va budc song phat quang 313 nm. Co

Bang 1. Diéu kién phén tich bang HPLC detector DAD.

thé phan tich dugc 20 dan chat amino acid trong
vong 20 phat. Giéi han phat hién vao co&
femtomol. Pa sd cic amino acid c6 khoang
tuyén tinh tir 0,1 - 50 micromol.

Khio sat cac diéu kién phan tich

Dé lya chon cac diéu kién phan tich ham
luong 17 acid amin co ban, ching t6i thay doi
lan luot timg diéu kién gom thiét bi do
(detector) va ty 1& dung moi pha dong, va gilt
nguyén thanh phan tao dan xuat amino acid va

cOt phan tich pha ddo ZORBAX Eclipse AAA
(4,6 x 150 mm, 5 um).

KET QUA - BAN LUAN
Khio sat cac diéu kién phan tich
Khdo sdt thiét bi do (Detector) DAD

Detector DAD duoc sir dung dé phan tich
ham lugng amino acid ¢ cac budc song 338 nm va
262 nm. Dung méi pha dao duoc st dung gdm:
Dung mbi A la Na;HPO, 10 mM va Dung moéi B
Ia methanol:acetinitrile:H;O (45:45:10). Diéu kién
phan tich khi dwoc thé hién trong bang 1.

Két qua di dinh tinh va dinh lugng dugc du
17 amino acid trong hdn hop amino acid chuan.
Tuy nhién, cac dinh chua tach nhau 1o rét, van
con bi dinh chan (Hinh 1).

Thaoi gian (phit) Téc do dong (ml/phit) Dung méi A (%) Dung méi B (%)
0 0,5 100 0
30 0,5 50 50
60 0,5 0 100
65 0,5 0 100
75 0,5 100 0
100 Stop time 100 0

Khao sat thiét bi do Detector huynh quang
(FLD)

Detector huynh quang dugc st dung dé
phan tich ham luong amino acid v6i dung mdi
pha dao duogc st dung da dugc to6i uu: Dung

moi A la Na;HPO4 40 mM va Dung moi B la
methanol:acetinitrile:H,0 (45:45:10). Diéu kién
phan tich khi sir dung detector huynh quang
dugc thé hién trong bang 2 va budc song duoc
t6i wu theo quy trinh thay ddi ctia pha dong
duoc néu trong bang 3.
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Hinh 1. Minh hoa két qué phan tich amino acid bang detector DAD.

Bang 2. biéu kién phan tich HPLC-FLD.

Thoi gian (phat)  Téc d6 dong (ml/ phat)

Ty 1é dung méi A (%) Ty 1é dung méi B (%)

0

2

35
43
48
50
55

N N

100 0
100 0
60 40
0 100
0 100
100 0
100 0

Bang 3. Thong sb ky thuat ctia bwéc séng huynh quang.

Th&i gian (phut) Bwéc séng kich thich (hm) Bwdé&c song birc xa (nm) PMT-Gain
0 340 450 10
24 266 305 9

Véi diéu kién phan tich di duoc t6i wu nhu
véy, hdn hop amino acid chuin chira 17 amino
acid di dugc phan tach va nhan dang day du,
v6i cac dinh 15 rang c6 thé nhan biét duoc theo
mé phong cua nha san xuit (Sigma). Két qua
dugc trinh bay trén hinh 2 va bang 4.

Qua so sanh két qua phéan tich bang hai
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detector khac nhau cho thiy, st dung detector
huynh quang phan tach 17 amino acid t6t hon,
gii han phét hién tot hon so véi detector DAD.
Vi viy, detector huynh quang cung véi diéu
kién chay d t6i wu dwoc chon dé phan tich ham
lugng amino acid trong mau cua 16t trong céac
giai doan ché bién.
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FLD1A, Ex=340, Em=450, TT (AAA\19011101.D)
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Hinh 2. Két qua phan tich amino acid bang detector huynh quang.

Bang 4. Két qua nhan dang 17 amino acid theo thi gian luu.

STT Theéi gian lwu Tén amino acid STT Thei gian lwu  Tén amino acid
1 3,744 Aspartatic acid 10 28,373 Cystine

2 7,648 Glutamic acid 11 30,088 Valine

3 14,146 Serine 12 30,846 Methionine

4 16,961 Histidine 13 34,172 Phenylalanine
5 17,706 Glycine 14 32,521 Isoleucine

6 18,074 Threonine 15 36,353 Leucine

7 21,086 Arginine 16 38,128 Lysine

8 21,654 Alanine 17 41,444 Proline

9 25,386 Tyrosine

Xiac dinh khoang tuyén tinh

Dé xac dinh khoang tuyén tinh cia phuong
phap phén tich, chiing toi pha mot diy nong do
tu 10, 25, 100, 250, 1000 pmol/ul cho 17 amino
acid. Két qua cho thdy khoang tuyén tinh tir 10
dén 250 pmol/pl, tai ndong do 1000 pmol/ul
nong do 16n nén khong con tuyén tinh. Phuong
trinh duong chuan dugc lap cho timg amino
acid v6i hé sé tuong quan R? tir 0,98 dén 0,99

cho tat ca cac amino acid.

Quy trinh ky thuat xac dinh ham lwgng
amino acid trong mau cua 19t

Mau cua 16t nguyén liéu va mau cua 1t sau
khi ché bién dugc xtr 1y theo quy trinh sau nham
x4c dinh ham lugng amino acid (Hinh 3). Mbi
mot bude trong quy trinh déu duoc t6i wu cac
thong s6 nhur mo ta trong cac muc trén.
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Mau cua xay
nhuyeén (1g)

75 ml dich thuy phan
hy
(HC1 6M, 0.1 % phenol) 110°C, 24h
Khi Argon théi 5 pht
h
Dich thuy phan
(75 ml)
Mang loc _ ‘
Cellulose acetate Nhiét 40 phong
Y
Dich loc
Co quay _ 55°C. 3h
: JAN
Cao amino acid HCI

Y

Dan xuét OPA va
FMOC

Hinh 3. Quy trinh phan tich ham lwgng amino acid trong mau cua.
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Ham lwgng amino acid ciia cua 16t nguyén liu

Két qua cho thdy ham luwong amino acid
tong sd trong mau cua nguyén liéu dat 4,53
(2/100g khdi lugng tuoi) (Bang 5). So sanh véi
chc tai lidu trén thé gidi cho thdy ham lugng
amino acid trong cua 16t & Viét Nam kha cao va
day du cac amino acid thiét yéu nhu lysine,
valine, cysteine (Wu, 2010).

Ham am trong cua 16t tuoi chiém t6i 85,7%,

nhu vay, ham lugng amino acid dat 4,53% trong
14,3% khdi lugng kho (xdp xi 31,3% khdi
luong kho). Két qua nay tuong duong voi
nghién ciru vé ham lugng protein trong cua 16t
(xap xi 30,0%) di cong bé (Nguyen Thi Lan
Phuong, 2017). Trong khi d6, ham lugng amino
acid trong cua & nhiéu loai ciing cho thiy sy
khac biét dang ké gitra cac loai tir 5,46 dén
8,73% (Portunus pelagicus, Portunus gladiator,
Charybdis lucifera) (Ramamoorthy, 2016).

Bang 5. Ham lwgng 17 amino acid cla cua 16t nguyén liéu.

STT Tén amino acid Ham lwong amino acid (g/100g)
Nguyen liéu cua 16t ban dau Trong bét cua 16t thdy phan

1 Aspartic acid 0,29 4,31

2 Serine 0,41 3,45

3 Glutamic acid 0,21 1,63

4 Glycine 0,33 2,31

5 Histidine 0,11 3.9

6 Arginine 0,25 2,92

7 Threonine 0,32 2,08

8 Alanine 0,21 3,45

9 Proline 0,50 8,74

10 Cysteine 0,33 5,52

11 Tyrosine 0,23 4,72

12 Valine 0,18 6,56

13 Methionine 0,16 4,35

14 Lysine 0,20 3,45

15 Isoleucine 0,23 2,71

16 Leucine 0,29 4,28

17 Phenylalanine 0,28 1,20

Téng 4,53 65,58

Bot cua 19t thity phan bing enzyme

Ham lugng amino acid trong bdt cua 16t
thity phan ché bién bing enzyme c6 ty 18 ting
lén dang ké, tir 31,3% khdi lwong kho 1én
65,58% khdi luong kho (Bang 5). Pidu nay cb
thé dugc giai thich vi bot cua 16t thuy phén thu
dugc d3 loai bo thanh phan vé chitin mém va

nhitng thanh phan khong phan giai duoc sau khi
thiy phan. Nghién ctru ctia Harun va cong su
nam 2017 cho thdy, ham lugng protein thd thu
dugc trong bot thuy phan cua 16t 1€n toi
74,18%. Nhu vay, bot cua 1t thuy phan c¢d ham
lwong amino acid tang 1én 2 1an so véi trudc khi
ché bién. Ham luong amino acid thiét yéu dat
28,53% gf)m cac amino acid nhu leucine 4,28%;
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valine 6,56%; histidine 3,9%; lysine 3,45%,
trong khi, ham lugng cac amino acid khong
thiét yéu dat 37,05%, trong do6, arginine,
cysteine, proline 1an luot dat 2,92; 5,52; 8,74%.

KET LUAN

Nghién ctru di Iya chon duogc cac diéu kién
phan tich phu hop dé dinh lugng cac amino acid
trong cua 10t bao gébm cac budc thuy phan
amino acid bang acid & 110°C trong 24 gid, sic
ky long hiéu nang cao st dung pha dong la dung
mdi Na;HPO, 40 mM két hop véi hdn hop dung
moi methanol: acetonitril: nude ty 1€ 45:45:10,
detector huynh quang & budc séng kich thich
340 va budc song phat xa 450 nm trong 40 phut
dau, sau d6 1a budc song kich thich 266 va budc
song phat xa 305 nm.

Két qua vé ham lwong amino acid trong qué
trinh ché bién cho thiy nguyén liéu cua 16t co
ham lugng amino acid 4,53% khéi lugng tuoi,
tuong duong 31,3% khéi lugng kho. Sau khi ché
bién bang cong nghé enzyme thu duoc bot cua
16t thuy phan c6 ham lugng amino acid tang 1én
khoang 2 lan (x4p xi 65,58% khdi lugng kho).

Loi cam on: Cong trinh nay dwrge hé tro tai chinh
béi Bé Nong nghiép va Phat trién Nong thén voi
md s6 hop dong 16/2017/HP/KHCN-VP thujc
chuong trinh Cong nghé sinh hoc nong nghiép va
thity san 2020.
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SUMMARY

Mud crab Scylla sp. is a common sea crab species in Vietnam as well as in Asia Pacific. Today,
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mud crabs are raised on a large scale to be harvested at the soft molting stage because of the high
economic value of the finished shell crabs. At present, the processing of soft shell crabs is limited to
whole packaging and exporting. However, 30% of soft-shelled crabs in processing often lose their
feet and claws, which reduce production costs. Therefore, it is necessary to study the technology of
processing soft-shell crabs to improve the value of soft-shelled crab products. Recently, the
application of enzymes in processing has brought many benefits such as being environmentally
friendly and creating many bioactive substances. In this journal, we built the procedure to determine
amino acid content in the processing of Scylla sp. to ensure the quality of products obtained after
processing. This procedure based on HPLC using a fluorescence reader. The results showed that the
amino acid content after hydrolysis process by enzyme technology reached 65.58% dry weight and
contains many valuable amino acids such as lysine, leucine, valine, methionine, histidine.

Keywords: Enzyme technology, hydrolysis, mud crab, soft-shell crab.
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