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ABSTRACT

The effect of the extracting solvents (distilled water, 70% ethanol and 70%
acetone) on the phenolic and flavonoid contents in pandan leaf extracts
(Pandanus amaryllifolius) was investigated. The results indicated that
pandan leaf extracted in ethanol at the concentration of 70% showed the
highest phenolic (163+4.50 mgGAE/g) and flavonoid contents (23.6+0.49 %).
This pandan extract was added into tempura black tiger shrimp (Penaeus
monodon) product and the quality changes of shrimp was investigated by
analyzing Peroxide (PV), Thiobarbituric acid reactive substances (TBARS)
values, total volatile base nitrogen (TVB-N), texture, sensory and total viable
counts during 18 days of refrigerated storage (4£2°C). After 9 days of storage,
the shrimp treated with 2% of extract showed the lower lipid oxidation with a
PV of 6.92 mgMDA/kg and a TBARS value of 6.20 meq/kg and, while PV and
TBARS values of the control samples were 8.75 meq/kg and 7.51 mgMDA/kg,
respectively. Furthermore, the treated group had better sensory properties,
better smell compared with the control sample at the same storage time.

TOM TAT

Sie anh hwéng ciia logi dung méi chiét rit (nude cat, ethanol 70% va acetone
70%) dén ham lwong phenolic va flavonoid ciia dich chiét la dira dd dwoc
khao sdt. Két qua cho thay, dung méi ethanol 70% cho dich chiét ld dira c6
ham lwong polyphenol (163+4,50 mgGAE/g) va flavonoid (23,6+0,49 %) la
cao nhat. Dich chiét thu dwoc dwoc bé sung vao san pham tom su (Penaeus
monodon) tam bét véi ti 1é 2% va phan tich s thay doi chat lwong thong qua
viéc phan tich gia tri Peroxide (PV), Thiobarbituric acid reactive substances
(TBARS), d¢ twoi (TVB-N), cdu triic, diém cam quan va tong vi sinh vt hiéu
khi trong 18 ngay bdo quan lanh (4£2°C). Sau 9 ngay bdo quan lanh, mau
ém tam bot duwoc bé sung thém 2% dich chiét la dira da ngan chan dwoc su
oxy héa lipid voi gid tri PV la 6,92 meq/kg va TBARS la 6,20 mgMDA/kg,
trong khi gid tri PV va TBARS ciia mau doi chwng lan lwot la 8,75 meq/kg va
7,51 mgMDA/kg. Ngodi ra, mau tom tam bét c6 bo sung dich chiét ld dira c6
gid tri cam quan tot, miii thom hdp dan hon so véi mau doi chimg & cing thoi
diém bao quan.

Trich dan: Nguyén Van Thom va Lé Thi Minh Thiy, 2018. Nghién ctru sy dnh hudng ca dich chiét 14 dira
(Pandanus amaryllifolius) dén chat luong tdm su (Penaeus monodon) tam bt bao quan lanh. Tap
chi Khoa hoc Truong DPai hoc Can Tho. 54(S0 chuyén dé: Thuy san)(2): 202-211.

1 GIOI THIEU

Tom 1a loai thiy san c6 gia tri kinh té cao va giau
dinh dudng, la ngudn cung cap chat dam va cac acid

béo khong bao hoa nhi¢u noi d6i (PUFA) can thiét
nhu eicosapentaenoic acid va docosahexaenoic acid.
Ngoai ra, tom con chua nhicu khoang chat va
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vitamin nhu canxi, sit, kdm, déng, vitamin B12 va
c4c amino acid thiét yéu (Gonzalez-Feliz et al,
2002; Yanar va Celik, 2006). Cac mat hang thuc
pham thiy san ngay cang da dang hon vé mau ma,
chung loai cling nhu chit lwong. Trong do, cac san
pham thity san tim bot dic biét 1a san pham tom tam
bot tempura - san phdm chu lyc xudt khau sang thi
truong Nhit bdi tinh tién 1¢i, gia tri dinh dudng va
cam quan cao ciing nhu gia ca hop li. Tuy nhién, tdm
rat d& hu hong so véi cac loai thyc pham khac nén
céc gia tri dinh dudng dé dang mat di trong qué trinh
van chuyén hay bao quan (Soltanizadeh va
Mousavinejad, 2015). Do d6, nhiéu phuong phéap da
duoc nghién ctru va ap dung nham han ché sy suy
giam chit luong va kéo dai thoi gian bao quan cho
loai nguyén li¢u nay nhu phuong phap bao goi chan
khong (Mejlholm et al., 2005), st dung mang bao
sinh hoc (Souza et al., 2015) hay sir dung cac chat
hoéa hoc tong hop (Montero et al., 2004). Viéc ing
dung céc chat tong hop co thé anh huong tryc tiép
dén sirc khoe con nguoi (Benjakul et al., 2005), vi
thé, cac chét sinh hoc c6 ngudn gdc tyr nhién da dugc
nghién ctru sir dung trong nhitng nam gan day nho
kha nang trc ché su phat trién cua vi sinh vat va han
ché su oxy hoa.

La dta (Pandanus amaryllifolius) 1a loai
nguyén li¢u rat quen thugc, dugc st dung nhiéu
trong cdc cong thirc ché bién nham lam ting huong
vi va tao mau sic dep (Bhattacharjee et al., 2005).
La dia cling c6 nhiéu tac dung nhu ha sbt, hd trg
tiéu hoa va giai doc cho co thé (Cheeptham va
Towers, 2002; Ooi et al., 2004). Quan trong hon,
kha nhiéu nghién ctru di chimg minh dich chiét 14
dira ¢6 kha ning chdng oxy hoéa t6t, khang khudn va
vi rtt do trong dich chiét 1a dira chtra nhiéu hop chat
sinh  hoc quan trong nhu tannin, alkaloids
(Pandamarilactone-1, Pandamarilactonine-A-B-C,
Pandamarine, Pandanamine), flavonoids va
polyphenol (Ooi et al., 2004; Lopez va Nonato,
2005; Jimtaisong va Krisdaphong, 2013; Aini va
Mardiyaningsih, 2016). Hiéu suat chiét xut cac
thanh phan sinh hoc va ¢ hoat tinh chdng oxy hoa
c6 trong thuc vat chiu tdc dong boi phuong phap
chiét xuat nhu nhiét do, thoi gian chiét xudt, va dac
biét 1a loai dung moi chiét (Goli et al., 2004; Strati
va Oreopoulou, 2011; Vuong et at., 2013). Do do,
dé dich chiét thuc vét cé hoat tinh 5t thi viéc lya
chon dung méi thich hop vira trich Ii tot cac hop chét
mong mudn ¢co trong thyc vat, vira thong dung, dé
kiém, gia khong dit va an toan la rat quan trong
(Nguyén Thi Hoang Lan va ctv., 2014). Dya trén cac
cong bd trude do thi dung moéi ethanol, acetone,
methanol va nudc cat 1a nhimg dung méi duoc st
dung phd bién dé chiét xuit cac hop chat tir nguyén
liéu thuc vat va thu duoc dich chiét ¢ hoat tinh cao
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(Sun va Ho, 2005; Yilmaz va Toledo, 2006; Nguyén
Tién Toan va Nguyén Xuan Duy, 2014) nho kha
ning hoa tan t6t cac hop chét polyphenol co trong
vat liéu, va viéc str dung dung moi ethanol da cho
két qua kha quan trong nhiéu nghién ciru trich li cac
thanh phan hoa hoc trong thuc vét (Perva-Uzunalic
et al., 2006; Jung et al., 2006; Yu et al., 2006). Vi
vay, nghién ciru nay nham muc tiéu tim ra loai dung
moi chiét cho dich chiét 14 dira c6 hoat tinh sinh hoc
t6i wu va viéc khao sat sy anh hudng cua dich chiét
la dtra dén chét luong tom st tim bot tempura bao
quan lanh da duogc thyc hién.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vitliéu

Tom st loai 50 con/1 kg dugc mua ¢ chg Tan An
va dugc dung trong thung cach nhiét c6 chira san
nude da dé van chuyén vé phong thi nghiém Bo Mén
Dinh Dudng va Ché Bién Thiy San, Khoa Thiy
San, Truong Dai Hoc Can Tho dé bd tri thi nghiém
(dam bao nhiét do trong sudt qué trinh van chuyén
la<4°C).

L4 dtra: chon mua nhitng 14 khong qua gia, con
tuoi va khong cé sau tai chg Tan An.

~ Céc dung méi hitu co: ethanol, acetone va nude
cat duoc mua tai Cong ty TNHH Thuong mai dich
vu xuat nhép khau Thanh My, thanh pho Can Tho.
2.2 Héa chit

Mot sb hoa chit duge dung trong phong thi
nghiém nhu: HCI dam dic, H>SO;4 0,1N, boric acid
1%, acetic acid, MgO, Petroleum ether. Bén canh
d6, Methanol, Chloroform, Potassium Iodine,
Na,S,0; 0,01N ciing dugc sir dung dé phan tich chi
sd peroxide (PV);  Thiobarbituric  acid,
Trichloracetic acid, Malondialdehyde ding dé phan
tich chi s6 Thiobarbituric acid reactive substance
(TBARS). Plate count agar, nuéc mudi sinh li ding
dé phan tich tong sb vi sinh vét hiéu khi.

2.3 Phwong phap nghién ciu

2.3.1 Thi nghiém 1: khao sat sy anh huong
ciia cdc logi dung méi dén ham lwong phenolics va
Sflavonoid ciia dich chiét ld dira

La dira lya 14 khong qua gia va dugce cét bo phan
gbc. Sau d6, nguyén lidu dugc xir 1i, 1am sach va xay
(nghién) min cung véi ba loai dung méi hiru co khac
nhau (nudc ct, ethanol 70% va acetone 70%). Qua
trinh chiét rat duoc thuc hién theo phwong phép cta
Nguyén Thanh Hai va Bui Thi Tho (2013). Ti 1¢
nguyén liéu : dung méi 1a 1:1 (w/v). Hon hop dugc
tién hanh ngam trong 2 gio & nhiét d phong, sau do,
dem di loc thu dich chiét. Dung dich chiét dugc siéu
am trong 30 phit ¢ diéu kién lanh. Tiép tuc li tim
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v6i toe d6 3500 vong/phut trong 20 phit, sau d6 hut
liy dich trong, mang di c6 quay hiit chan khong dé
loai bo hoan toan dung moi. Dich chiét (da loai bo
dung mo6i) dugc dem di phan tich ham luong
phenolic va flavonoid nham chon ra loai dung moi
phtt hop cho dich chiét ¢6 kha ning chdng oxy héa
cao nhat. Thi nghiém dwoc b tri hoan toan ngau
nhién 1 nhan t6 (dung moi chiét) voi 3 nghiém thirc
va 3 1an 1ap lai. Tong s6 don vi thi nghiém 1a 9. Khéi
luong mau cho mdi bd tri thi nghiém 1a 50 g.
2.3.2 Thi nghiém 2: Khao sat sy anh huong

cia thoi gian bdo quan lanh dén chdt lrong tom sii
tam bét tempura

Tom sau khi mua vé duoc tién hanh xir 1i (rira
sach, 10t vo, bo dau, dudi va rat chi lung). Sau d6
tom dugc chia thanh 2 nhém: nhém mau t6m tam
bot khong c6 bo sung dich 14 dira va nhom mau tam
bot ¢6 bo sung dich 1a dira (két qua thi nghiém 1) véi
nong d6 2% so voi dung dich bot. Dung dich bot
dugc pha voi ti 1€ bot : nude (w/v) 1al: 14. Tién
hanh xép khay va bao goi hiit chan khong rdi bao
quan lanh, nhiét d¢ trong subt qua trinh bao quan la
4+2°C. Mau phan tich duoc thu tai cac méc thoi gian
0,3,6.9.12,15 va 18 ngay (7 mbc lay miu), sau d6
danh gia su thay doi chat luong cam quan cua san
pham thong qua cac chi tiéu mau sdc, mui, vi va cdu
tric san pham; do céu tric; kiém tra mirc d oxy hoa
lipid théng qua chi tiéu PV, TBARS; kiém tra d9 tuoi
bang TVB-N va su phat trién cua téng sO vi sinh vat
hiéu khi trong qué trinh bao quan lanh (422°C) nham
tim ra thoi gian bao quan thich hop nhat ma chat
lugng tom tam bot van dugce bao dam. Thi nghiém
dugc bd tri hoan toan ngau nhién mot nhan tb (thoi
gian bao quan), c6 7 mdc thi nghiém véi hai nghiém
thirc va ba 1an Iap lai. Tan suat iy mau 3 ngay/lan.
Khdi lugng cho mbi mau thi nghiém 1a 150 g tom
st

2.4 Phuong phap phan tich

Ham luong 4m duoc x4c dinh bémg phuong phap
say, xdc dinh ham lugng khoang bang phuong phap
dbt, xac dinh ham luong dam tong s6 bang phuong
phap Kjehdal, xac dinh ham lugng lipid bang
phuorng phap Soxhlet, phan tich vi sinh vét hiéu khi
bang phuong phap d6 dia. Tt ca cac phuong phap
phaén tich trén dugc tham khao theo AOAC, 2000.

Viéc phan tich ham lugng polyphenol trong dich
chiét 14 dira dugc thyc hién theo phuong phép cua
Singleton ef al. (1999): cho 0,02 mL dich chiét vao
10 mL nuée cét, khudy 15 phut, sau do li tim 10.000
vong/phut trong 10 phat ¢ 20°C. Hut 0,5 mL dung
dich sau li tim cho vao dng nghiém sau d6 cho thém
0,1 mL Folin (pha lodng 2 l4n trong nudc cat) lic 3
phut; sau d6 thém 1,5 mL Na,COs 2% gilt ¢ nhiét
d6 phong trong 30 phut va di so mau quang phd voi
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bude song 760 nm. Ham lugng polyphenol cé don
vi (mgGAE/g) va dugc tinh theo cong thirc:

Abs 760 = 18,339 x mg Gallic + 0,0355.

Viéc xac dinh ham lugng flavonoid dugc thyuc
hién theo phuong phap dugc miéu ta bdi Chang et
al. (2002): 14y 0,5 mL dich chiét cho vao 1,5 mL
ethanol 95%, 0,1 mL AICl;; sau do, cho thém vao
dung dich trén 0,1 mL CH3COOK va 2,8 mL nudc
cét; tiép d6, hon hop dugc lac déu va dé yén ¢ nhiét
d6 phong trong vong 30 phit. Tién hanh so mau hdn
hop dung dich & budc song 415 nm. Mau tring sir
dung 1a nudc ct. Ham luong flavonoid dugc xac
dinh theo cong thuc

F (%) = (A x V/m) x N x 10 x 100.
Trong do:

A: ham luong quercetin (ug/mL) dugc xdc dinh
tir phuwong trinh duong chuan.

V: tong thé tich dich chiét (mL).
m: khéi lugng miu (g).
N: h¢ s6 pha loang.

Phuong trinh dudng chudn: can 10 mg Quercetin
hoa tan trong ethanol 80%; sau do, pha loang dung
dich ra cac ndng d6 25, 50 va 100 pg/mL. Cac budc
phan tich twong ty nhu phan tich mau.

Viéc phan tich chi ) Peroxyde (PV) dugc thuc
hién bﬁng phuong phép chuin d6 Tod va so mau
quang_ pho ciia Cox va Pearson (1962): can khoang
1 g mau t6m cho vao 6ng li tam 50 mL, thém 5 mL
chloroform va 10 mL acetic acid tién hanh lic déu
trén may lic sau d6 thém 1 mL dung dich KI bdo
hoa; dé yén trong bong tdi 5 phiit cho phéan timg xay
ra hoan toan; tiép theo, cho thém 75 mL nudc cit va
vai giot chét chi thi ho tinh bot, lic déu. Dung dich
Na,S,0; duge st dung dé tién hanh chuan do cho
dén khi mau xanh tim hay tim nhat mat mau thi dimg
lai, ghi két qua thé tich dung dich Na,S,0;. Chi s6
PV c6 don vi la meq/kg va dugc tinh theo cong thirc:

PV:(V—VO )xNx1000
mx0,6
Trong do:

V (mL) va Vo (mL) lan luot 1a thé tich dung dich
Na,S,0; ctia mau thir va mau tréng.

N: ndng d6 ciia Na,S,0; chuén d6 (0,01 N).
my. 14 khéi lugng ctia mau ban dau (g).
Chi tiu TBARS theo phuong phap cua Buege

va Aust (1978): can 3g mﬁp va 15 mL nudc cat cho
vao oOng li tdim 50 mL, tién hanh nghién trong 30
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gidy; hut 2 mL dung dich tir dng li tam cho vao 6ng
nghiém va thém 5 mL dung dich Stock Solution
(0,375%  thiobarbituric acid (w/v), 15%
trichloroacetic acid (w/v) va 0,25 M HCI). Sau do,
hdn hop dwoc niu trong nude noéng & 95-100°C
trong 15 phut dén khi xut hién mau hong, 1am ngudi
nhanh dudi voi nudce chay va li tam 3000 vong/phtit
& 5°C trong 15 phut. Do hép thu duge do & bude
song 532 nm. Viéc xay dung dudng chudn duoc
thyuc hién bang dung dich Malondyaldehyde (MDA)
& cac néng d6tr 0, 2,4, 6,8, 10 ppm. Pon vi cia
TBARS la mgMDA/kg.

Viéc phan tich d9 tuoi (TVB-N) dugc thuc hién
bang phwong phap chung cit bang hoi nudc va
chudn do (Velho, 2001): can 5g mau va 2g MgO cho
vao dng Kjehdal, sau d6 cho thém 50 mL nudc ct.
Lap éng vao hé théng chung cét cing 25 mL boric
acid 1% trong binh tam giac trong 5 phiit. Chuin do
bang H,S04 0,1 N.

Do cau tric: sir dung may do cAu trac Texture
Analyzer (TA.XT.Plus), dau do P/58S, d¢ xuyén thau
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10 mm va tdc do dat 1,1 mm/s. Pon vi do céu tric:
g*em.

Cac chi tiéu cam quan dugc phan tich bang
phuong phép cho diém (TCVN 3215-79) cho san
pham trude va sau khi chién.

2.5 Phuong phap xir li s6 liéu

S6 liéu thu thap dugc mé ta bang trung binh + d6
léch chuan, xt i thong ké ANOVA mét nhén t6 vi
mitc ¥ nghia 95% bang chwong trinh SPSS 16.0, so
sanh sy khac biét gilra cac nghiém thirc trong cung
mot thi nghiém bang phép thir Duncan (nhiéu hon 2
gia tri trung binh) va phép thur Independent samples
T-test (v&i 2 gia tri trung binh).

3 KET QUA THAO LUAN

3.1 Anh huéng ciia dung mdi dén ham
Iwgng polyphenol va flavonoid cia dich la dira

Két qua phan tich ham lugng polyphenol va tong
luong flavonoid cé trong dich chiét 14 dtra thu nhan
duoc khi st dung 3 loai dung moi chiét khac nhau
duoc trinh bay trong Bang 1.

Biang 1: Anh huéng ciia dung mdi dén ham lwgng polyphenol va flavonoid ciia dich chiét 14 dira

Chi tiéu . Dung méi

Nuwée cat Ethanol 70% Acetone 70%
Ham Iugng polyphenol (mgGAE/g) 146+1,52° 163+4,50° 160+4,47°
Ham luong flavonoid (%) 4,99+0,332 23,6+0,49° 13,440,445

Ghi chii: S6 liéu théng ké dwoc mé ta dudi dang trung binh + do léch chuén, n = 3.

Nhitng chit (a<b< c) khéc nhau trong cing mét hang biéu thi sy khdc biét c6 y nghia thong ké ¢ mirc dg tin cdy 95%.

Polyphenol va flavonoid 1a nhitng hop chat tu
nhién c6 mit trong hau hét cac loai thuc vat, nhiing
chat nay 6 kha nang chéng oxy hoa thong qua viée
quét cac gbe tu do ciing nhu kha ning chdng 130 hoa
va lam gidm nguy co ung thu (Ghisemzadeh va
Jaafar, 2013).

S liéu thu dugc tir Bang 1 cho thiy dung méi
chiét ethanol 70% cho hi¢u qua chiét cao nhét, tiép
dén 1a dung moi acetone 70% va cubi cling 1a nudc
cat. Ham luong polyphenol ciia mau dich chiét 14
dira dwoc rat chiét tir dung méi ethanol 14 163+4,50
(mgGAE/g), con dbi véi dich 14 dira dwoc chiét
trong dung moi nudc cit va dung méi acetone 70%
c6 ham lwong polyphenol lan luot 1a 146+1,52
(mgGAE/g) va 160+4,47 (mgGAE/g). Nhu vay,
dung moi ethanol 70% da cho hi¢u qua trich li cac
hop chat polyphenol c6 trong 14 dira 14 tot nhat, khac
biét c6 y nghia théng ké so v6i dung moi nude cit
va dung moi acetone 70%. Tong luong flavonoid
trong dich chiét 14 dtra ciing c6 su bién do6i tuong tu,
dich chiét 14 dtra ¢6 ham luong flavonoid lan luot 13
4,99+0,33 (%); 23,6+0,49 (%) va 13,4+0,44 (%) khi
duoc chiét trong nudc cét, ethanol 70% va acetone
70% twong ing. Nhu vay, dung mdi ethanol 70%
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cling cho dich 14 dira c6 ham lugng flavonoid dat cao
nhat, khac biét co ¥ nghia thong ké so v6i 2 dung
moi con lai. Két qua nay pht hop véinghién ciru cua
Nguyén Tién Toan va Nguyén Xuan Duy (2014) khi
khao sat sy anh hudng cua 4 loai dung méi chiét lan
luot 1a nude cit, acetone 50%, methanol 50% va
ethanol 50% dén chat lugng cua dich chiét diép ha
chau (Phyllanthus amarus) thi dung moi ethanol
50% cho hiéu qua chiét tdi uru nhit trong s cac dung
mdi chiét di sir dung, v6i tong ham lugng
polyphenol 12 218 (mgGAE/g) chat kho va hoat tinh
chéng oxy héa twong tmg 1a 43,7%. Butsat va
Siriamornpun (2016) ciing da cong bo rang khi 1a sa
nhan (Amomum chinense C.) duoc chiét trong
ethanol 80% khoang 12 gio véi ti 1¢ 1:10 (w/v) thi
¢6 ham luong phenolic tong sb va flavonoid cao hon
han so v6i dung moéi acetone 80% va nude cit, tong
luong phenolic va flavonoid cia dich chiét 1a sa
nhén lan luot 14 5,95+0,34 (mgGAE/g) chat kho va
6,42+0,84 (mg/g) khi duoc chiét rit trong ethanol,
con d6i voi dung moi chiét 1a acetone cac gia tri nay
14 4,7120,55 (mgGAE/g) va 5,04+0,22 (mg/g), thip
nhét 12 nuée cit véi Iugng phenolic 1a 0,22+0,04
(mgGAE/g) va flavonoid la 0,40+0,04 (mg/g).
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Dua vao cac két qua dat duoc, dung méi ethanol 3.2 Anh hudng ciia thoi gian bio quén lanh

70% la dung méi thich hop nhat cho dich chiét 1a dén chat lwong tom s tAm bot

dora c¢6 ham lugng polyphenol va ham Iluong

flavonoid cao nhit va duoc chon dé tao ra dich 14

dira nhdm b tri thi nghiém tiép theo.

3.2.1 Thanh phan héa hoc ciia tom st

Thanh phan dinh dudng cia tom su dugc thé
hién & Béng 2.
Bang 2: Thanh phan héa hoc ciia thit tdm st (tinh theo cin ban w6t)
] Thanh phin héa hoc (%)
Am d Protein Lipid Khosang
Tom st 76,8+0,665 19,140,185 2,07+0,174 1,80+0,227
S6 liéu tho”hg ké dwoc mé ta dudi dang trung binh + do léch chudn n=3)

Mau

S8 liéu phan tich thanh phin dinh dudng ciatom ~ Nén rat de bi oxy hoa va anh huong dén chat lugng
st (Bang 2) cho thdy 4m d¢ chiém ti 1& cao nhdt  thuy san (Mexis ez al., 2009).
76,8%. Ham lugng protein trong thit tdm ciing kha 3.2.2 Sw thay doi chat lwong cam quan va cdu
cao, dat 19,1%, con lipid chiém 2,07% va cudi cing triic ciia tom sii tam bt trong qud trinh bdo qudn
1a chéat khoang chiém 1,80%. Két qua nay ciing lanh (4+£2°C)
tuong tw voi nghién ctu cua Nguyén Tién Luc
(2011) vé gia tri dinh dudng ctia nguyén lidu tom si.
Thuy san c6 ham lugng acid béo khong bao hoa cao

Trong sudt 18 ngdy bao quan lanh, sy blen do6i
gia tri cdm quan va cau tric cua mAu tom su tam bot
¢6 va khong c¢6 bd sung dich chiét 14 dira dugc ghi
nhén & Bang 3.

Biang 3: Anh huéng ciia thoi gian bio quan lanh dén diém cam quan va ciu triic ciia tom si tim bot

Ngay Piém cam quan (BTBCTL) CAu tric (g*cm)
bio quin MaAu ddi chirng Mau b sung dich 13 di]a  MAu ddi ching Mau bo sung dich 14 dira
0 18,3+ 0,2824a 19,3+0,35343 693£3,5442 689+1,4142
3 18,5+ 0,07042 18,8+0,21242 633+34,182 685+6,46"2
6 16,9+0,07182 16,5+0,07082 468+8,74¢8 598+83,84Ba
9 11,6£0,141¢° 12,7+0,141¢ 449+5,11¢ 629+13,84Ba
12 8,25+0,070"° 9,2+0,141Pa 422+14,2¢0 597+3,52ABa
15 6,65+0,212F2 6,59+0,07752 254+27,08° 551+ 30,58
18 5,40+0,233Fa 5,45+0,304F 317+35,0P8 385+41,8%

Ghi chii: nhiing chit cdi (a, b) khac nhau trong ciing mot hang, nhiing chit cai (4, B, C) khac nhau trong ciing mot cgt
biéu thi su khdc biét co y nghia thong ké (p<0,05). So liéu thong ké dwoc mé ta duoi dang trung binh + do léch chuan
(n=3)

DTBCIL: Piém trung binh c6 trong hrong

Su thay ddi diém cam quan hay diém trung binh dong cua enzyme 7\.72‘1 vi sinh vét (Hsieh va Kinsellg,
¢6 trong lugng (PTBCTL) trong 18 ngay bao quén 1989) lam thay §61 cac tinh chét.héa li cﬁ.a protein
lanh ciia mAu tom tdm bot khong duoc b sung va co thit, cung véi d6 1a su phéF t.rlén cua vi sinh vat
duge bd sung dich 14 dra duge trinh bay trong gdy hu hong (Bang 5) phan giai cac thanh phan co
Bang 3. Theo thdi gian bao quan, diém cam quan trong co thit tdm nén lam cho mau m'ér.n va c6 mui
giam lién tyc & tit ca cac mau va khong c6 su khac kho chiu. Bén canh d'('),'su oxy hoa lipid cling lam
biét vé gia tri cam quan trong 6 ngay bao quan dau cho thue pham c6 mui 61, mau sam do tao ra cac san
tién & ca 2 nghiém thire. Tuy nhién, mau tém co xir pham cap thﬁ.p.. Mt khac, nhiing chat .hinh thénh tir
li dich chiét 14 dda c6 mui thom, hip din hon mu ~ S¥ oxy hoa lipid ¢6 thé twong tac voi protein, lam
dbi chung, chinh hop chét 2-acetyl-1-pyrroline da glém do hba tan va kha nf.?mg gitr nude cua protein
tao mui thom cho dich chiét nay (Wongpornchai et va tat nhién, vi ngot tu nhién cta co thit bi giam di
al., 2003). PTBCTL cta mau déi chimg giam ty  dang ké (Steen va Lambelet, 1997). Két qua nay
18,3 xubng 5,40 diém, con mau tém c6 bd sung thém tuong dong v6i nghién ciru cua Nguyen Xuan Duy

dich chiét giam tir 19,3 xudng con 5,45 diém. Tai V"j‘ Nguyen,Anlg Tu’an (2?13) dich Chletla oi fia d‘fy
thoi diém ngay thir 12 cta qua trinh bao quan lanh, trl dugc‘ cac ddc tinh cam quan C%llo tom t}}e C}}an
2 mau bt dau 6 diu hiéu hu hong, mui héi thdi trang (thopenaeys vannamei) so voi mau doi chung
xuat hién. Nguyén nhan gy ra su suy giam chét nh¢ ngan chdn tot sy hinh hanh melanois trong thoi
lugng cam quan trong qua trinh bao quan 1a do tac ki bao quan lanh (2°C) khoang 9 ngay. Chat lugng
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cam quan ctia san pham giam dan trong qué trinh
bao quan lanh (4+1°C) cling dugc Soltanizadeh va
Mousavinejad (2015) ghi nhan & mau tém (Penaeus
semisulcatus) d6i chimg va miu tém dugc bao phu
b6i 16p mang ty nhién tir dich chiét nha dam (4loe
barbadensis) & cac ndng do6 25%, 50%, 70% va
100%.

Béng 3 cho thiy, ciu tric c6 xu huéng giam dan
theo thoi gian bao quan. Sy giam dan trong cau tric
clia san pham tom 14 do su thity phan protein dudi
tdc dung cua vi sinh vat va enzyme dac biét la
enzyme collagenase (Benjakul e al., 1997). Mt
khac, theo cong b ctia Bak ez al. (1999) thi qua trinh
oxy hoéa lipid ciing lién quan dén su bién tinh
protein, khi qua trinh oxy hoa lipid dién ra s& tao ra
cac gbe tu do, cac gbe nay s& duge chuyen ta1 cac
acid amin va cac protein nén lam bién tinh protein,
lam mat kha nédng gilt nudc va duong nhién lam thay
doi cau tric trong co thit (Undeland va Lingnert,
1999). Mau ddi ching c6 toc d6 giam nhanh hon tir
693 xudng con 254 (g*cm) trong 15 ngay bao quan
lanh. Trong khi d6, cau tric ciia mau c6 bd sung dich
chiét khong c6 sy thay d6i dang ké, dao dong trong
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khoang tir 551-689 (g*cm) va khac biét cd y nghia
thong ké so v6i mau c6 thém dich chiét & cac ngay
béo quan tht 9; 12 va 15. Nhu viy, viéc thém dich
chiét 1a dira ¢6 tac dung ngan chan qua trinh lam
mém két ciu co thit tom, duy tri cAu trac trong thoi
gian 18 ngdy bao quan lanh (4+2°C). Nghién ctu
cua Nirmal va Benjakul (2009) cing cho két qua
tuong tu, chu tric cuia tat ca cac mau tom déu giam
dan trong 10 ngay bao quan lanh. Mu c6 xtr li véi
catechin & néng d6 0,1% duy tri cAu tric tot nhat.
Mot nghién cuu khac cia Valencia-Perez et al.
(2015) ciing chi ra sy giam dan vé ciu triic tom trong
bao quan dong lanh, tom dwoc xir li bang o —
tocopherol 2% két hop vai Polyethylene mat d¢ thap
(LDPE, 16p trong) va polyamide (PA, 16p ngoai) vdi
7% TiD2 da duy tri dugc cdu tric tot hon so véi mau
dbi chimg.
3.2.3 Swoxy héa lipid ciia tom st tam bot

trong qud trinh bao quan lanh

Sy thay ddi chi s6 Peroxide va chi s6 TBARS
ctia mau thi nghiém theo thoi gian bao quan lanh
(4£2°C) dugc trinh bay trong Bang 4.

Bang 4: Su thay déi gia tri Peroxide va TBARS ciia miu tdm sii tim bt theo thoi gian bao quan lanh

Ngay Chi sb Peroxide (meq/kg) Chi s6 TBARS (mgMDA/kg)
béo quian _ MAu dbi chirng MAu bo sung dich 14 dira _ MAu d6i chiirng MAu bo sung dich 14 dira
0 1,30+0,000% 1,3240,000P2 0,506+0,007" 0,525+0,007°

3 1,37+0,01252

0,833+0,117%

0,652+0,030F2 0,604+0,067°2

6 5,06:£0,02188 4,88+0,04582 1,92+0,03252 0,859+0,003P°
9 8,75+ 0,236 6,92+0,23340 3,402+0,014¢ 2,62+0,185¢
12 3,95+0,176¢ 3,50+0,113¢ 3,01+0,281P2 2,53+0,079¢
15 2,27+0,021P2 1,53+0,0420° 6,14:0,00482 5,06+0,34082
18 0,410+0,014" 0,127+0,007%® 7,51£0,12742 6,20+0,0274°

Ghi chi: nhiing chit cdi (a, b) khac nhau trong cung mot hang, nhiing chit cdi (4, B, C) khac nhau trong ciing mgt cgt
biéu thi su khac biét co y nghia thong ké (p<0,05). So liéu thong ké dwoc mo ta duoi dang trung binh + do léch chuan

(n=3)

Su oxy hoa lipid cling 1a mdt trong nhiing tac
nhan gay ra cic anh huong xau dén pham chit cia
tom thong qua phan g tu oxy hda va phan uing co
su tham gia cua enzyme nhu lipoxygenase,
peroxidase dién ra trong qué trinh bao quan (Nirmal
va Benjakul, 2009a). Su thay dbi gia tri Peroxide
(PV) 6 miu tom st tim bot ¢6 va khong co bd sung
dich 14 dira dugc miéu ta trong Bang 4. Chi so PV
clia tat ca cic mau tom c6 xu huéng tang lén roi
giam xubng trong subt thoi gian bio quan lanh
(4+2°C). Trong 9 ngay dau bao quan, mau trang cd
chi s6 PV ting manh tir 1,30 (meq/kg) 1én 8,75
(meq/kg), con xét vé mau cd bod sung dich chiét thi
gia tri PV ¢6 tdc do ting cham tir 1,32 (meq/kg) 1én
6,92 (meq/kg), khac biét c6 y nghia théng ké so véi
mau dbi chimg (p<0,05). Sau do, chi s0 PV giam
dan ¢ ca 2 mau, mau xu li cling c6 gid tri PV thap
hon mau di chimg & ngay cudi bao quan véi gid tri
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PV lan luot 14 0,127 (meq/kg) & nghiém thirc c6 xir
li va 0,410 (meq/kg) ¢ nghiém thic ddi chung.
Nguyén nhan lam cho gia tri PV tang lén trong qua
trinh bao quan 1a do sy gidi phong cac nguyén ti
hydrogen tir cac acid béo c¢6 trong co thit tom tao ra
céc gbc acid béo tu do, nhitng gdc tur do nay phan
ung voi oxy va tao thanh cac hydroperoxide
(Benjakul et al., 2005; Nirmal, 2011). Tuy nhién su
giam chi s6 PV c6 thé hién boi vi cac hop chat
hydroperoxide dugc tao thanh tir qua trinh oxy hoa
lipid 1a cac hop chét khong bén va dé bi phan huy
thanh cac hydrocarbon mach ngén nhu aldehydes,
ketones va dugc dinh lugng thong qua chi sb
TBARS (Benjakul et al., 2005). Nhin chung, mau
tom dugc xtr 1i véi dich 1a dira ¢6 chi s6 PV thap hon
mau ddi chimg (p<0,05). Két qua nay ciing tuong tu
v6i két qua ciia Magsood et al. (2012), chi sb PV
ctia xtic xich c4 tra ting dan tir ngay 0 dén ngay thir



Tap chi Khoa hoc Truong Pai hoc Can Tho Tép 54, S6 chuyén dé: Thiy san (2018)(2): 202-211

8 roi giam xudng khi dugc bo sung thém 0,04% va 2011). Theo cong bd truéc d6 cia Nirmal va
0,08% dich chiét tir cay kiam (Cotylelobium Benjakul (2009), chi s6 TBARS ting dan & tit ca
lanceotatum craih) da chong lai sy oxy hoa lipid cac nghiém thirc mau, toc do gia tang gia tri TBARS
hiéu qua cho san pham trong 20 ngdy bao quan lanh. nhanh nhat d6i voi mau tom thé ddi chimg, con mau

c6 xtr 1i voi catechin 0,1% cho hiéu qua ngan chan
s oxy hoa lipid 13 tot nhat, chi s6 TBARS ting
cham va thip nht. Nirmal (2011) ciing da béo céo
khi sir dung dung dich ferulic acid (1; 2%) dé bao
quéan tom thé chan tring, ti 1& w/v 1a 1:2 d4 han ché
dugc su gia ting chi s TBARS so v6i miu dbi
chung trong 10 ngay bao quan lanh bang nudc da.
Tém lai, mau tdm su duge xtr i v6i dich chiét 14 dia
¢6 sy oxy hoa lipid thip hon so véi mau dbi chimg
(p<0,05), dich chiét 14 dtra da thé hién kha nang bao
quan cta minh trong viéc ngdn chan qua trinh oxy

Dbi voi gia tri TBARS, mau tdm dugc bd sung
2% dich 14 dua ciing c6 téc do gia ting gia tri
TBARS cham hon mau d6i chimg (Bang 4). Cu thé,
sau 18 ngay bao quan lanh gia tri TBARS tang tur
0,506 (mgMDA/g) 1én 7,51 (mgMDA/g) ¢ mau do6i
chimg, con xét vé mau ¢ bo sung dich chiét 14 dira,
gia tri nay tang tir 0,525 (mg MDA/g) 1én 6,20 (mg
MDA/g), khac biét c6 y nghia thong ké so v&i mau
d6i chimg (p<0,05) tai thoi diém cudi cung cua giai
doan bao quan lanh. Nhu vay, dich chiét 14 dra da
phat huy kha ning chng oxy hoa ciia minh nho cac

hop phan sinh hoc nhu phenolics va flavonoid ¢ héa lipid.

trong dich chiét co kha ning chdng oxy hoa thong 3.2.4 TOC dg phit trién cua vi sinh vt va s
qua viéc quét cac gbc tw do superoxide thay doi chi s6 TVB-N ciia san pham tom sti tam
(Ghisemzadeh va Jaafar., 2013; Thatsanasuwan et bot bao quan lanh

al., 2015), Qéng thoi cac ion kim loai nhu Fe?* co Trong subt 18 ngdy bo quan lanh (4+2°C), miu
trong co thit tom cling duge kim ham, gop phan tom tam bot co tong s6 vi sinh vat va chi s6 TVB-N
ngan chan sy 6i hoa xdy ra (Nirmal va Benjakul, ting dan duoc ghi nhén trong Bang 5.

Bang 5: Toc d phat trién ciia vi vinh vt va si bién ddi chi s6 TVB-N ciia san phim tém si tAm bot
trong qua trinh bio quéan lanh

Ngay Mat d¢ vi sinh vat (cfu/g) Chi s6 TVB-N (mgN/100 g)
bdo quian _ MAu dbi chirng MAu bo sung dich 14 dira  MAu dbi chirng MAu bo sung dich 14 dira
0 5,50x 103 5,34x10% 6,03+0,027" 5,510,013
3 6,86x10%% 5,69x10%F 17,2+0,530% 16,8+0,000"
6 23,3x10% 20,7x10%% 27,040,283 28,0+0,000%
9 15,1x10%P2 14,1x10%P2 86,9:0,000< 80,9+0,480"
12 18,5x10%¢ 18,9x10%¢ 103+0,5675 96,7+1,98%
15 19,5x10B2 13,7x10°B° 107+2,97% 102+1,985
18 50,5x 10042 49,2x10%4 136:1,98 123+4,574

Ghi chi: nhiing chit cdi (a, b) khac nhau trong cung mot hang, nhiing chit cdi (4, B, C) khac nhau trong ciing mgt cgt
biéu thi sw khac biét co y nghia thong ké (p<0,05). So liéu thong ké dwoc mo ta duoi dang trung binh + do léch chuan
(n=3)

su khac biét (p<0,05). O ngay bao quan thir 12, vi
sinh vat ciia mau déi ching va mau xu 1i 1an luot 1a
1,85x10° cfu/g va 1,88x10° cfu/g vuot gi6i han cho
phép ciia Bo Y té 1a 10° cfu/g. Cac s6 lidu thu dugc
cho th'?iy, viéc st dung dich chiét 14 dua chua thé
hién r6 kha niang wc ché vi sinh vét trong sudt thoi
gian bao quan lanh, mic du di c6 mot sé nghién ctru
vé kha ning khang khuan cia 1a dia (Aini va
Mardiyaningsih, 2016). S6 lwong vi sinh vt ting
dan theo thoi gian bao quan ciing dugc tim thiy
trong nghién ctru cua Nirmal va Benjakul (2011) vé
bao quan lanh tém thé chan tring bang dich chiét tra
xanh, su phat trién cta vi sinh vat tong s6 & mau cé
xtr 1i dich chiét tra xanh dd duoc tre ché tot hon mau
khong duoc xir li véi dich chiét tir thuc vat nay, tong
s6 khuan lac cia miu ddi chimg vuot qua 106 cfu/g
& ngay thir 10, con miu tom duge ngam trong dich

Vi sinh vt 1a nguyén nhén gay hu hong chinh
ciia hau hét cic san pham thuy san (Gram va
Dalgaard, 2002). Tong s6 vi sinh vat hiéu khi cua
mau tom c6 va khong c6 bo sung dich chiét 14 dira
trong subt 18 ngay bao quan lanh dugc trinh bay
trong Bang 5. Mat d9 vi sinh vét cua ca 2 mau ngay
cang tang trong sudt thoi ki bao quan. Sy gia ting sd
lugng vi sinh vét 1a do thuy san c6 ham lugng cao
cac amino acid ty do va cac thanh phin nito phi
protein hoa tan 1a nhimng co chat can thiét va dé sir
dung cho sy phat trién cua vi sinh vét (Zeng et al.,
2005). Mic du toc do phat trién vi sinh vat cia mau
tom xir 1i dich 14 dtra thap hon miu dbi ching. Tuy
nhién, tong sd vi sinh vét cia mau tdm duoc bd sung
2% dich chiét 14 dira khac biét khong c¢6 ¥ nghia
thong ké (p>0,05) so véi mau dbi chimg trong tat ca
céc thoi diém thu mau, chi riéng ngay thir 15 méi c¢6
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tra xanh dén ngay thir 12 méi vuot quéa quy dinh cho
phép.

Chi s6 TVB-N dugc st dung dé danh gia do tuoi
cua thiy san trong qua trinh bao quan (Rehbein et
al., 1994). Sy thay déi gia tri TVB-N ciia mau tom
dbi chimg va mau tom c6 xt li dich chiét 14 dira dugc
thé hién trong Bang 5. Gi4 tri TVB-N ciia ca 2 mau
bién ddi theo chiéu hudng ting dan trong subt giai
doan bao quan. Sy gia tang ham lugng TVB-N la do
su phén giai protein co thit bdi hoat dong cua vi sinh
vat va enzyme (Ruiz-Capillas va Moral, 2005) sinh
ra trimethylamine, dimethylamine va amoniac dugc
tao thanh bdi phan g khir nito ctia cac amino acid
va nucleotide ciing nhu cac hop chit d& bay hoi
khac, dan dén lam ting chi s6 TVB-N (Malle va
Poumeyrol, 1989). Mau tom xir li véi dich chiét co
tbc do gia ting TVB-N chdm hon mau ddi chimg.
Cu thé, ham lugng TVB-N méu ddi chimg ting
nhanh tir 6,03 1én 136 (mgN/100g) ¢ ngay 18 cua
bao quan lanh. Trong khi d6, mau bo sung dich chiét
ty nhién c6 gia tri TVB-N tang tr 5,51 dén 123
(mgN/100g) tai cing thoi diém thu mau va khac biét
¢ ¥ nghia théng ké (p<0,05) & ngay thir 9 so voi
mau ddi chimg. Nhu vay, dich chiét 1a dira c6 tac
dung kha t6t trong viéc 1am giam su gia ting chi s6
TVB-N. Theo cong bd cua Besbes ez al. (2017), dich
chiét tir vo cay xuong rong ciing di 1am giam sy gia
taing ham luong TVB-N cia tom (Parapenaeus
longirostris) so v6i mau ddi chimg (p<0,05) trong
khoang 9 ngay bao quan lanh. Gia tri TVB-N ting
dan trong suot thoi gian bao quan & tat ca cac mau.
Vao ngay cudi cung cta bao quan, gia tri TVB-N
clia mau d6i chimg 14 32,1 mgN/100g, con miu & ¢6
xu li 1a 22,1 mgN/100g. Mot nghién cuu khac cua
Nirmal and Benjakul (2009) ciing cho két qua tuong
tu, chi s6 TVB-N tang lién tuc & tAt ca cac nghiém
thirc mau, mau tom thé dbi chung c6 téc do hinh
thanh
TVB-N ting nhanh hon mau c6 xir li v6i catechin &
ndng d6 0,05% va 0,1%, mau tom dugce xu 1i voi
0,1% catechin cho hi¢u qua ngan chén sy tao thanh
TVB-N t6t nhét.

4 KET LUAN

Dich chlet 14 dura c6 tac dung ngan chén su oxy
hoa lipid tét cho san phim tom tam bot. Dung moi
ethanol 70% cho hi¢u qua chiét tot nhat, dich chiét
thu dugc c6 ham lugng polyphenol va flavonoid
cao. Khi bd sung dich chiét tw nhién nay vao dung
dich bot dung dé bao quan tom thi sy oxy hoa lipid
da duoc tc ché. Thém nita, san phém tom tAm bot
¢6 xir li dich 14 dtra c6 mui thom hon, ciu tric ciing
dugc duy tri so v6i mau dbi chimg. Qua do, dich
chiét 14 dira nén dugc sir dung nhiéu hon nita trong
bao quan va ché bién thyc pham.

209

Tép 54, S6 chuyén dé: Thiy san (2018)(2): 202-211

TAI LIEU THAM KHAO

Aini, R. and Mardiyaningsih, A., 2016. Pandan
leaves extract (Pandanus amaryllifolius Roxb) as
a food preservative. Indonesian Journal of
Medicine and Health. 7 (4): 166-173.

AOAC, 2000. Official methods of Analysis of
AOAC International, 17th Edition, George W.
Latimer, Jr (Eds), Volume I1.

Bak, L. S., Andersen, A. B., Andersen, E. M. and
Bertelsen, G., 1999. Effect of modified
atmosphere packaging on oxidative changes in
frozen stored cold water shrimp (Pandalus
borealis). Food Chemistry. 64 (2): 169-175.

Benjakul, S., Seymour, T. S., Morrissey, M. T. and
AN, H., 1997. Physiochemical changes in Pacific
whitting muscle proteins during iced storage.
Journal of Food Science. 62: 729-733.

Benjakul, S., Visessanguan, W., Phongkanpai, V.
and Tanaka, M., 2005. Antioxidative activity of
caramelisation products and their preventive
effect on lipid oxidation in fish mince. Food
Chemistry. 90 (1-2): 231-239.

Besbes, N., Joffraud, J. J., Khemis, 1. B. and Sadok,
S., 2017. Bio-Preservation of Refrigerated Peeled
Shrimp (Parapenaeus Longirostris) Using
Cactus Fruit Peels Polyphenolic Extract. Journal
of Biotechnology and Biochemistry. 3 (3): 36-47.

Bhattacharjee, P., Kshirsagar A. and Singhal, R. S.,
2005. Supercritical carbon dioxide extraction of
2-acetyl-1-pyrroline from Pandanus
amaryllifolius Roxb. Food Chemistry. 91 (2):
255-259.

By Y t€, 2007. Quyét dinh s6 46/2007/QD-BYT ban
hanh ngay 19/12/2007 vé “Quy dinh giéi han tdi
da 6 nhiém sinh hoc va héa hoc trong thuc
phim”. Ngay truy cap 09/02/2018. Dia chi:
http://www.fsi.org.vn/pic/files/462007qdbyt.pdf.

Buege, J. A. and Aust, S. D., 1978. Microsomal lipid
peroxydation. Method Enzymol. 52: 302-304.

Butsat, S. and Siriamornpun, S., 2016. Effect of
solvent types and extraction times on phenolic and
flavonoid contents and antioxydant activity in leaf
extracts of Amomumchinense C. International
Food Research Journal. 23 (1): 180-187.

Chang, C. C., Yang M. H. and Chern J. C.,

2002. Estimation of total flavonoid content in
Propolis by two complementary colorimetric

methods. Journal of Food and Drug Analysis.
10 (3): 178-182

Cheeptham, N. and Towers, G. H., 2002. Light-
mediated activities of some Thai medicinal plant
teas. Fitoterapia: 73: 651-662.

Cox, H. E. and Pearson, D., 1962. The chemical
analysis of foods (first American edition),

Chemical Publishing CO., INC. New York.
Ghisemzadeh, A and Jaafar, HZE., 2013. Profiling of

phenolic compounds and their antioxidant and
anticancer activeties in pandan (Pandanus



Tap chi Khoa hoc Truong Pai hoc Can Tho

amaryllifolius Roxb.) extracts from different
locations of Malysia. BMC Complementary and
Alternative Medicine. 13: 341-349.

Goli, A. H., Barzegar, M. and Sahari, M. A., 2004.
Antioxidant activity and total phenolic
compounds of pistachio (Pistachia vera) hull
extracts. Food Chemistry. 92: 521-525.

Gonzalez-Feliz, M. L., Gatlin III, D. M., Lawrence,
A. L. and Perez-Velazquez, M., 2002. Effect of
dietary phospholipid on essential fatty acid
requirements and tissue lipid composition of
Litopenaeus vannameijuveniles. Aquaculture.
207 (1-2): 151-167.

Gram, L. and Dalgaard, P., 2002. Fish spoilage
bacteria-problems and solutions. Current
Opinion in Biotechnology. 13: 262-266.

Hsieh, R. and Kinsella, J. E., 1989. Oxydation of
polyunsaturated fatty acids: mechanisms,
products and inhibition with emphasis on
fish. Advances in Food and Nutrition Research.
33:233-341.

Jimtaisong, A. and Krisdaphong, P., 2013.
Antioxidant activity of Pandanus
amaryllifolius leaf and root extract and its
application in topical emulsion. Tropical Journal
of Pharmaceutical Research. 12 (3): 425-431.

Jung, C. H., Seog, H. M., Choi, I. W., Park, M. W.
and Cho, H. Y., 2006. Antioxidant properties of
various solvent extracts from wild ginseng
leaves. LWT - Food Science and Technology.
39: 266-274.

Lopez, D. C. and Nonato, M. G., 2005. Alkaloids
from Pandanus amaryllifolius collected from
Marikina, Philippines. Philippine Journal of
Science. 134 (1): 3944.

Malle, P., Poumeyrol, M., 1989. A new chemical
criterion for the quality control of fish:
trimethylamine/total volatile basic nitrogen (%).
Journal of food protection. 52 (6): 419-423.

Magsood, S., Benjakul, S. and Balange, A. K., 2012.
Effect of tannic acid and kiam wood extract on
lipid oxydation and textural properties of
emulsion sausages during refrigerated storage.
130: 408-416.

Mejlholm, O., Boknaes, N. and Dalgaard, P., 2005.
Shelf life and Ssafety aspects of chilled cooked
and peeled shrimps (Pandalus borealis) in
modified atmosphere packaging. Journal of
Applied Microbiology. 99: 66-76.

Mexis, S. F., Chouliara, E. and Kontominas, M. G.,
2009. Combined effect of an oxygen absorber
and oregano essential oil on shelf life extension
of rainbow trout fillets stored at 4°C. Food
Microbiology. 26: 598-605.

Montero, P., Martinez-Alvarez, O. and Goémez-
Guillén, M. C., 2004. Effectiveness Of Onboard
Application Of 4-Hexylresorcinol In Inhibiting

Melanosis In Shrimp (Parapenaeus Longirostris).

Journal of Food Science. 69: 647-8.

210

Tép 54, S6 chuyén dé: Thiy san (2018)(2): 202-211

Nguyén Thanh Hai va Bui Thi Tho, 2013. Nghién
ctru tac dyung diét khuén in vitro ctia dich chiét
toi (Allium sativuml.) dbi v6i E.coli gay bénh va
khang ampicillin, kanamycin. Tap chi khoa hoc
va phat trién. 11 (6): 804-808.

Nguyén Thi Hoang Lan, Bui Quang Thuat, Lé Danh
Tuyén, Ngb Thi Huyén Trang va DS Thi Trang,
2014. Nghién ciru cong nghé trich li tinh dau tir
14 tia t6. Tap chi Khoa hoc va Phat trién. 12 (3):
404-411.

Nguyén Tién Luc, 2011. Nghién ctru dic diém dinh
dudng va hoan thién cong nghé san xuét thirc an
nudi tdm st (Penacus monodon). Luén n tién si.
Pai hoc bach khoa thanh phé HS Chi Minh.

Nguyén Tién Toan va Nguyén Xuén Duy, 2014. Anh
huéng cia diéu kién tach chiét dén ham luong
polyphenol va hoat tinh chéng oxy hoa cua ciy
diép ha chéau ((Phyllanthus amarus) tréng tai Phi
Yén. Tap chi Khoa hoc va Phat trién. 12 (3):
412-421.

Nguyén Xuén Duy va Nguyén Anh Tuén, 2013.
Sang loc thuc vat c6 hoat tinh chéng oxy héa va
ap dung trong ché bién thuy san. Tap chi Khoa
hoc Truong Pai hoc Can Tho. 28: 59-68.

Nirmal, N. P. and Benjakul, S., 2009. Melanosis and
quality changes of Pacific White Shrimp
(Litopenaeus vannamei) treated with catechin
during iced storage. Journal of Agricultural and
Food Chemistry. 57: 3578-3586.

Nirmal, N. P. and Benjakul, S., 2009a. Effect of
Ferulic acid on inhibition of polyphenoloxidase
and quality changes of Pacific white shrimp during
iced storage. Food Chemistry. 116: 323-331.

Nirmal, N. P., 2011. Inhibition of Polyphenoloxidase
and Melanosis in Pacific White Shrimp
(litopenaeus vannamei) by Phenolic Compounds.
A thesis submitted in fulfilment of the
requirements for the degree of doctor of
philosophy in Food Science and Technology
Prince of Songkla University. 59.

Nirmal, N. P. and Benjakul, S., 2011. Use of tea
extracts for inhibition of polyphenoloxidase and
retardation of quality loss of Pacific white
shrimp during iced storage. LWT — Food Science
and Technology. 44: 924-932.

Ooi, L. S. M., Sun, S. S. M. and Ooi, V. E. C., 2004.
Purification and characterization of a new
antiviral protein from the leaves of Pandanus
amaryllifolius (Pandanaceae). The International
Journal of Biochemistry and Cell Biology. 36:
1440-1446.

Perva-Uzunalic, A., Skerget, M., Knez, Z.,
Weinreich, B., Otto, F. and Grunner, S., 2006.
Extraction of active ingredients from green tea
(Camellia sinensis): Extraction efficiency of
major catechins and caffeine. Food Chemistry.
96: 597-605.

Rehbein, H., Martinsdottir, E., Blomsterberg, F.,
Valdimarsson, G. and Oehlenschlaeger, J., 1994.



Tap chi Khoa hoc Truong Pai hoc Can Tho

Shelf life of ice-stored redfish, Sebastes
marinusand S. mentella. International Journal of
Food Science Technology. 29: 303-313.

Ruiz-Capillas, C. and Moral, A., 2005. Sensory and
biochemical aspects of quality of whole bigeye
tuna (Thunnusobeus) during bulk storage in
controlled atmosphere. Food Chemistry. 89 (3):
347-354.

Singleton, V. L., Orthofer, R. and Raventos, R. M.
L., 1999. Analysis of total phenol and other
oxydation substrates and antioxydants by means
of Folin-Ciocalteu reagent. Method Enzymol.
299: 152-78.

Soltanizadeh, N. and Mousavinejad, M. S., 2015.
The effects of Aloe vera (4loe barbadensis)
coating on the quality of shrimp during cold
storage. Journal of Food Sciences and
Technology. 52 (10): 6647-6654.

Souza, M. P., Vaz, A. F. M., Silva, H. D., Cerqueira,
M. A., Vincente, A.,A. and Carneiro-Da-Cunha,
M.G., 2015. Development And Characterization
Of An Active Chitosan-Based Film Containing
Quercetin. Food and Bioprocess Technology. 8:
2183-91.

Steen, C. and Lambelet, P., 1997. Texture changes in
frozen cod mince measured by low-field nuclear
magnetic resonance spectroscopy. Journal of the
Science of Food and Agriculture. 75: 268-272.

Strati, I. F. and Oreopoulou, V., 2011. Effect of
extraction parameters on the carotenoid recovery
from tomato waste. International Journal of Food
Science and Technology. 46; 23-29.

Sun, T. and Ho, C., 2005. Antioxidant activities of
buckwheat extracts. Food Chemistry.
90: 743-749

Thatsanasuwan, N. , Srichamnong, W., Chupeerach,
C., Kriengsinyos, W. and Suttisansanee, U.,
2015. Antioxidant activities of Pandanus
amaryllifoliusleavesextractedunder four designed
extractionconditions. Food and Applied
Bioscience Journal. 3 (2): 130-136.

Uy ban Khoa hoc va K¥ thuat Nha nude, 1979.
Quyét dinh s: 722/QP ngay 31/12/1979 vé viéc
“Quy dinh phuong phép kiém tra chét luong san
pham thyc phadm bang cam quan cho diém”,

211

Tép 54, S6 chuyén dé: Thiy san (2018)(2): 202-211

ngay truy cap 15/02/2018. Dia chi:
https://vanbanphapluat.co/tcvn-3215-1979-san-
pham-thuc-pham-phan-tich-cam-quan-phuong-
phap-cho-diem.

Valencia-Perez, A. Z., Soto-Valdez, H., Ezquerra-
Brauer, J. M., Marque-Rids, E. and Torres-
Arredla, W., 2015. Quality changes during
frozen storage of blue shrimp (Litopenaeus
stylirostris) with antioxidant, a-tocopherol, under
different conditions. Food Science and
Technology. 35 (2): 368-374.

Velho, N. P. S.,2001. Preparation for obtaining
accreditation of analytical methods regarding
quality issues as stated in ISO standard ISO/IEC
17025:1999. Final project report.

Vuong, Q. V., Hirun, S., Roach, P. D., Bowyer, M.
C., Phillips, P. A. and Scarlett, C. J., 2013. Effect
of extraction conditions on total phenolic
compounds and antioxidant activities of Carica
papaya leaf aqueous extracts. Journal of Herbal
Medicine. 3: 104-111.

Wongpornchai, S., Sriseadka, T. and Choonvisase,
S., 2003. Identification and quantitation of the
rice aroma compound, 2-acetyl-1-pyrroline, in
bread flowers (Vallaris glabra Ktze). Journal of
Agricultural and Food Chemistry. 51: 457-462.

Yanar, Y. and Celik, M., 2006. Seasonal amino acid
profiles and mineral contents of green tiger
shrimp (Penaeus semisulcatus De Haan, 1844)
and speckled shrimp (Metapenaeus monoceros
Fabricus, 1789) from the Eastern Mediterranean.
Journal of Food Chemistry. 94: 33-36.

Yilmaz, Y. and Toledo, R. T., 2006. Oxygen radical
absorbance capacities of grape/wine industry by
products and effect of solvent type on extraction
of grape seed polyphenols. Journal of Food
Composition and Analysis. 19: 41-48.

Yu, J., Ahmedna, M. and Goktepe, 1., 2005. Effects
of processing methods and extraction solvents on
concentration and antioxidant activity of peanut
skin. phenolics. Food Chemistry. 90: 199-206

Zeng, Q. Z., Thorarinsdottir, K. A. and Olafsdottir, G.,
2005. Quality changes of shrimp (Penaueus

borealis) stored under different coolinh conditions.
Journal of Food Science. 70: 459-466.



