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Tom tdt:

Nghién ctru xac dinh cac thong sé ky thuat trong xir 1y va bado quan hat dé Trung Khanh (tinh Cao Bang cii)
nham kéo dai thoi gian bao quan va duy tri chat lwgng. Hat dé nguyén vé dwoc xir ly bang dung dich 0,2%
NaCl va 0,2% axit citric trong 30 phit, sau d6 siy & 60°C trong 4,5 gior dé€ giam 4m xuéng khoang 40%. San
phim dwoc déng gobi chan khong bang bao bi polyethylene (PE), polypropylene (PP), polyamide (PA) va
dworc bao quan & cac mirc nhiét do khac nhau (15, 5, 0, -10 va -18°C). Két qua cho thiy, hat dé déng trong
bao bi PA hiit chin khong bao quan & nhiét do -18°C giup c ché hoat ddng cta vi sinh vit, han ché oxy héa,
gitr dworc chat lwong 6n dinh c6 thé bao quan dén 12 thang ma van dam bao chit lwong twong dwong hat dé
trwd'c bao quan. Két qua gop phan dé xuit cac giai phap ky thuit phu hop bao quan nguyén liéu hat dé vao
mua vu tai dia phwong véi diéu kién san xuit nhoé va vira, 6n dinh chat lwong hat dé va phat trién thwong
hiéu dic san hat dé Trung Khanh theo hwé'ng bén virng.

Tir khéa: bao quan, hat dé, vi sinh vat, xi ly.
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Abstract:

This study aimed to determine technical parameters for the processing and preservation of Trung Khanh
chestnuts (Cao Bang, Vietnam) in order to extend storage life and maintain product quality. In-shell chestnuts
were treated with a solution containing 0.2% NaCl and 0.2% citric acid for 30 minutes, then dried at 60°C for
4.5 hours to reduce the moisture content to approximately 40%. The products were vacuum-packed using
polyethylene (PE), polypropylene (PP), and polyamide (PA) films, and stored under different temperature
conditions (15, 5,0,-10, and -18°C). The results showed that chestnuts vacuum-packed in PA films and stored
at -18°C effectively inhibited microbial activity, limited oxidation, and maintained stable quality, allowing
storage for up to 12 months with quality equivalent to pre-storage chestnuts. These findings enable to
propose appropriate preservation techniques for chestnut raw materials during the harvest season under
small- and medium-scale production conditions, contributing to maintaining the quality of chestnuts and
developing sustainable brand development of the Trung Khanh chestnut specialty.
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1. Ddt van de

Cay dé Trung Khanh (Castanea mollissima) thudc
ho Dé (Fagaceae), c6 ngudn goc tir khu viec Pong A va
hién nay dwoc trong tai nhiéu quéc gia nhw Trung Quéc,
Nhat Ban, Han Quoc, Thé Nhi Ky va mét s6 nwéc ving
Pia Trung Hai [1]. O Viét Nam, cdy dé dwoc giy trong
tap trung chu yéu tai Trung Khanh, noi c6 diéu kién khi
hAu, thd nhwong thich hop dé phat trién. Qua thoi gian,
ciy dé da trd thanh dic san noi tiéng, khong chi mang lai
gia tri kinh té cao ma con gép phan quan trong trong x6a
déi gidm nghéo va phat trién ndng nghiép bén virng cho
dong bao vung nui phia Bic. Toan huyén Trung Khanh
hién c6 dién tich trong dé trén 240 ha, tip trung nhiéu &
cac xa Trung Khanh, Pam Thuy, Pinh Phong [2].

Vé thanh phan héa hoc, hat dé Trung Khanh c6 ham
lwgng nwée chiém khodng 40-64% trong lwong twoi,
tinh bot chiém 35-50% chit kho tuy giong va diéu kién
sinh trwéng. Ngoai ra hat dé con chira protein, lipid, cac
loai dwong (sucrose, glucose, fructose), chit xo, vitamin
C, vitamin nhém B va khoang chit thiét yéu nhw Kkali,
magié, sat [3-5]. Nho vay, hat dé khong chi 1a thwe phdm
giadu nang lwong ma con 1a ngudn nguyén liéu tiém nang
cho ché bién sadn phdm gia tri nhu: bot hat dé, banh
keo, d6 hop va thwc phdm chirc ning. Tuy nhién, chinh
dac diém c6 ham lwgng nwéce cao va giau carbohydrate
khién hat dé rat dé bi hw héng do vi sinh vat, nAm méc
hodc con trung sau thu hoach néu khéng dwoc xtt 1y va

bao quan dung cach [6].

Trén thuc té, cadc phwong phap bao quan truyén théng
& dia phwong nhw vui trong cat &m, bao quan trong bao
tai hodc dé noi thodng mat thwong khéng kiém soat dwoc
nhiét do, do 4m, dan dén ty 1é héng cao, gay hao hut 16n
va chit lwong khong 6n dinh. Mot sd co sé stt dung hdéa
chat d€ bao quan hat dé, c6 thé anh hwdng téi niém tin
va strc khde nguwoi tiéu dung. Viéc thiéu rng dung céng
nghé hién dai nhw bdo quan lanh cling nhw quy trinh x

ly trwdrc bao quan la nhitng han ché chinh.
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Trong béi canh nhu ciu tiéu dung hién nay ngay cang
dé cao yéu t6 an toan thwc phdm, khdng hoéa chit bao
quan, déng thoi yéu cau kéo dai thoi han st dung dé
phuc vu tiéu thu trong nwéc va xuit khau, viéc nghién
ctru va rng dung cac cong nghé bao quan hién dai cho
hat dé Trung Khanh la hét strc can thiét. Muc dich nghién
ctru la xac dinh cac théng so6 ky thuat nhw: ham lwong
chat xtt ly, thoi gian, nhiét dd va dé 4m cia hat dé truéce
bdo quan, cling nhw xac dinh dwoc bao bi, nhiét d6 va
thoi gian bdo quan hat dé ddm bao chat lwong cta hat dé
sau bdo quan. Két qua s& gop phan dé xuit cac gidi phap
ky thuat pht hop véi didu kién san xuit nho va vira, 6n
dinh chat lwong hat dé va phat trién thwong hiéu dic san

dé Trung Khanh theo hwéng bén virng.
2. Déi tuong va phuong phap nghién ciiu

2.1. Bé6i tworng

boi twong nghién cru 1a hat dé twoi c6 ngudn goc
Trung Khanh thu hoach thang 9-11/2023. Thoi gian sau
thu hoach dén khi bdo quan khdng qua 7 ngay.

2.2. Ngi dung nghién civu

Xac dinh danh hwdng cta chat xi Iy cho hat dé trudc
bao quan.

Xac dinh anh hwdng cia ham 4m dén bao quan hat
dé.

Xac dinh anh hwdng ctia bao bi va nhiét do dén bao
quan hat dé.

Xac dinh 4nh hwdng cia thoi gian dén bao quan hat
dé.

2.3. Phwong phdp nghién ciru

Phwong phdp ddnh gid cdm quan: Panh gia chi tiéu
cam quan cua hat dé dwa theo TCVN 3215:1979, diéu
chinh tiéu chi cho pht hop v&i hat dé. Lap héi dong cam

quan 9 thanh vién. Cho diém hat dé theo bang 1.
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Bang 1. Tiéu chi danh gia cam quan hat dé

Hé so

Chitiéu PDiém quan trong Miéu ta
s V4 nau sang anh vang, nhan
mau trang phét vang
4 V4 mau nau, nhan mau vang
Miusic 3 10 Vf’) méuAl nau sam, nhan mau
vang sam
5 V6 mau niu den, nhan cé vét
nau, bi den dau
1 Vo6 mau den, nhadn mau niu
. Mui rat thom dic trung, dé
chiu
4 Mui ddc trung
Mui 3 1,0 Mui it dic trung
2 Mui la, 6i thiu nhe
1 Oi thiu, chua
5 Ngot bui dac trwng, tw nhién,
ngon
4 Ngot bui, kha tw nhién
vi 3 10 Vi ngot nhe, c6 chit kém
2 [t ngot, c6 vi hoi la
1 Chua, vi la, khé an
5 V6 sang bong, cang mong, con
16ng to & niim,
4 V6 sang, cang mong, nhan hat
chic
Hinhthii 3 10 V(),séng, khong cang, nhan hat
chac
2 V4 c6 vét san, nin mém, nhan
hat mém
1 V6 teo top, nhan hat x8p

Diém t6i da cho méi chi tiéu la 5 diém, didm téi da cho ca san phdm la
20 diém.

Phwong phdp xdc dinh téng s6 ndm men, ndm méc:
Téng s6 nAm men, nAm méc (CFU/g) dwoc xac dinh theo
IS0 21527-1,2: 2008. Téng s6 vi khuin hiéu khi (CFU/g)
dwoc xac dinh theo 1SO 4833-1:2013.

Phwong phdp lwa chon chdt xit Iy cho hat dé trwéc
bdo qudn: Hat dé dwoc ngam trong dung dich: Javel 500
ppm (CT1); 0,2% NaCl + 0,1% Na,CO; (CT2); 0,2% NaCl
+ 0,1% CeHgO, (axit citric) (CT3); 0,2% NaCl + 0,1%
C,;H¢03 (axit salicylic) (CT4); mau ddi chirng (PC) khong
xt ly. Thoi gian ngdm 3 phut cAc mau dem sdy kho &
37°C trong 20 phut, sau d6 xac dinh tong s6 nim men,
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nidm moc va danh gia diém mau sic lwa chon chat x 1y
thich hop.

Phwong phdp xdc dinh ham lwong chdt xiv Iy cho hat
dé trwdc bdo qudn: Tlr cong thirc thich hop lwa chon,
hat dé dwoc ngdm trong dung dich: 0,2% NaCl + 0,1%
C¢HgO, (CM1); 0,2% NaCl + 0,15% C¢HgO, (CM2); 0,2%
NaCl + 0,20% C¢HgO, (CM3); 0,2% NaCl + 0,25% C¢HgO-
(CM4); 0,2% NaCl + 0,30% CgHgO-, (CMS5). Thoi gian
ngam 3 pht cAc mau dem sdy kho & 37°C trong 20 phut,
sau d6 xac dinh téng s6 ndm men, nAm méc lwa chon
ham lwong chat xir Iy thich hop.

Phwong phdp xdc dinh thoi gian xir Iy cho hat dé truéc
bdo qudn: Tl cdng thirc xac dinh ham lwong chat xt ly,
cac miu hat dé dwoc ngam theo cdng thirc da xac dinh.
Thoi gian khao sat: 5, 10, 15, 20, 25 va 30 phut. Sau thoi
gian ngdm cac mau dem sdy khé & 37°C trong 20 phut,
sau d6 xac dinh téng s6 ndm men, nAm méc lwa chon
thoi gian ngdm xi 1y thich hop.

Phwong phdp xdc dinh ham @m hat dé thich hop cho
bdo qudn: Hat dé sau ngdm xt ly tién hanh siy & nhiét
dd 60°C. Thoi gian sdy khao sat: 3; 3,5; 4; 4,5; 5; 5,5va 6
gior (mAau doi chirng khong qua sdy). Sau khi sy cac mau
dwgc dong trong tui PE bdo quan lanh & 4°C, thoi gian
30 ngay. Sau d6 cac mAu dugc xac dinh hAm 4m va danh
gia cdm quan, lwra chon ham 4m thich hop cho bao quan.

Phwong phdp xdc dinh bao bi va nhiét dj bdo qudn hat
dé: Hat dé da dwoc ngdm x Iy va xac dinh ham 4m thich
hop, cdc mau déng trong 03 loai bao bi: Polyethylene
(PE), Polypropylene (PP) va Polyamide (PA), cAc mau
dwoc hat chan khong, mdi loai bao bi 5 tui, (250 g/tui),
cac mau dwoc bdo quan & cac nhiét dé khac nhau: 15; 5;
0; -10 va -18°C, sau 30 ngay cdc mau dwoc xac dinh téng
vi sinh vat hiéu khi va danh gia cdm quan lwa chon bao bi
va nhiét d6 bao quan thich hop.

Phwong phdp xdc dinh thoi gian bdo qudn hat dé: Hat
dé twoi nguyén vé dwoc ngadm xtr ly theo két qua da xac
dinh. CAc mau déng trong bao bi PE, PP va PA, hit chan
khong, mdi loai bao bi 12 tui (1 kg/tii). Cac mAu dwa vao
bao quan & -18°C. Panh gia chit lwgng hat dé bang cam
quan trong 12 thang, mdi thang 1 lan.

Phwong phdp xi¥ ly sé liéu: S6 liéu dwgc phan tich
bing chwong trinh théng ké Excel 2007 va phin mém
IRRISTAT 5.0. Kiém dinh Tukey dwoc st dung trong
phén tich ANOVA 1 yéu t6 v&i mire y nghia a=5%.
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3. Két qua va ban luan

3.1. Nghién ciru xdc dinh ham lwong chdt xi ly va
thoi gian xir Iy hat dé twoi

Xdc dinh chdt xir ly cho hat dé trwéc bdo qudn: Két
qua xac dinh anh hwdéng cia dung dich ngdm t&i tong s6
ndm men, nAm md&c va mau sac hat dé dwoc trinh bay &
bang 2.

Bang 2. Anh hwéng cla dung dich ngam t&i tdng sé ndm men,
nam méc va mau séac hat dé.

Tén Tong s6 nAim  DPiém
mi Dung dich ngdim  men, nim mau  Nhan xét
u 2 E
mdc (CFU/g) sac
. Mau nau
bC Khoéng 6,91+0,252 4,29 N
tw nhién
Mau nau
CT1 Javel 500 ppm 5,66+0,17° 4,88 ,
sang, dep
0,2% NaCl + 0,19 Mau né
CT2 HNaCl+0.1% ) o) 0,12 373 o
Na,CO3 hoi sam
0,2% NaCl + 0,1% Mau nau
CT3 CeHgO5 (axit 3,86+0,08¢ 4,67 sang ty
citric) nhién
0,2% NaCl + 0,1% S
. ) Mau nau
CT4 C,He05 (axit 4,84+0,15¢ 3,94 o
hoi sam

salicylic)

Diém mau sac theo thang 5 diém TCVN 3215:1979. Gia tri duoc biéu
thi trong bang la trung binh (CFU/g) + d0¢ léch chuan. Céf: chi cai khac
nhau biéu thj sy khac biét dang ké (p<0,05) gitra cac mau.

Két qua bang 2 cho thiy, cic cong thirc xr Iy déu
cho két qua diét nAm men, nAim mdc t6t hon mau déi
chitng, & CT1 nwéc Javel (500 ppm) it hiéu lwc véi tong
s6 nAim men, nAm mdc chu yéu 1a ndm mdéc, mic du cho
thay hiéu qua chdng bién mau t6t hon cac miu khéc, tuy
nhién do thoi gian ngin nén lwong vi sinh vat (dic biét
la nim moc) an siu vao bén trong 16p vo chwa thé bi
loai bé. Mot nhan xét nira la cac loai axit c6 kha nang
ngam vao trong vo hat dé t6t hon dich Clo nén hiéu qua
diét méc kha hon. Gitra cc loai axit, thi axit citric c6 kha
nang diét mdc t6t nhit, hon nita axit citric chdng bién
mau ciing rit tét, vi vay deé tai chon céng thirc CT3: ngadm
hat dé trong dung dich hén hop gom 0,2% mudi va 0,1%
axit citric.

Xac dinh ham lwong chat xt 1y cho hat dé trwéc bdo
qudn: Két qua xac dinh &nh hwdng ctia ndng do axit citric
téi tdng s6 ndm men, ndm mdc cta hat dé dwoc trinh bay
& bang 3.

KHOA
BCONGHI\?GCI:-IE

68(8) 8.2026

s Khoa hoc Ky thuét va Cong nghé | Ky thuét thuc phdm va dé uong; Khoa hoc Néng nghiép | Trong trot

Bang 3. Anh hwéng clia ham lwong axit citric t&i tbng sé6 nam
men, ndm méc cha hat dé.

Tén Axit citric NaCl Téng s6 nAm men, nAm mdc
mau (%) (%) (CFU/g)

CM1 0,10 0,20 3,870,072

CM2 0,15 0,20 2,74+0,14°

CM3 0,20 0,20 2,37+0,15°

CM4 0,25 0,20 2,32+0,22°

CM5 0,30 0,20 2,27+0,06°

Gia tri dwoc b,iéu thj trong bang la trung,binh (CFU/g) £SD. Cé~c chir cai
khac nhau biéu thj sy khac biét dang ke (p<0,05) gitra cac mau.

K&t qua bang 3 cho thiy, ham lwong dich ngdm thich
hop nhatla 0,20% axit citric va 0,20% mudi dn, virot qua
nong dé dé khong cé tac dung ting thém dang ké. biéu
nay c6 thé la dung dich ngdm chi méi tac dong & bén
ngoai vo, phan vi sinh vat (dic biét 1a nim mdoc) da an
sau vao lép vé van con ton tai tét. Mudn tiéu diét dwoc
ching phai tang thoi gian xt Iy (ngdm) dé€ chit xi 1y ¢
thé ngdm sau vao hon nita.

Xdc dinh thoi gian xit Iy cho hat dé trwdc bdo quadn:
K&t qua xac dinh anh hwdng cta thoi gian x ly toi
tong s6 nAm men, nAim mdc cda hat dé dwoc trinh bay
& bang 4.

Bang 4. Anh hwéng clia thei gian xtv ly t&i tbng s ndm men, ndm
méc cua hat dé.

Tén Thoigianxirly  Téng s6 nAm men, nAm méc
mau (phut) (CFU/g)

TG1 5 2,32+0,172

TG2 10 2,12+0,222

TG3 15 1,90+0,072

TG4 20 1,64+0,13°

TG5 25 1,28+0,15°

TG6 30 0

Gia trj dwoc biéu thj trong bang la trung binh (CFU/g) +SD. Céc chir cai
khac nhau biéu thj sy khac biét dang ké& (p<0,05) gitra cac mau.

V&i két qua thi nghiém thu dwoc, muc tiéu loai bo cac
vi sinh vat chil yéu nim men, ndm mdc cho hat dé truéc
bao quan, chiing tdi chon mau TG6, thoi gian ngdm (x
1y) 1a 30 phat.

Tt nghién ctru trén, ching tbi rut ra mot két luan
chung 1 dé han ché sy 6 nhiém vi sinh vat bé mat hat dé
trwdre khi bdo quan can ngadm hat dé trong dung dich axit
citric 0,2% + mudi dn 0,2% trong thoi gian 30 phit, sau
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dé sdy kho 20 phut & 37°C. Phwong phap nay vira hiéu
qua vira khong gay hai cho sttc khée nguwoi tiéu dung,
bdo ddm vé sinh an toan thwc pham.

Xdc dinh ham dm thich hop bdo qudn hat dé: Két qua
xac dinh anh hwdng cla thoi gian siy téi ham am va chi
tiéu cAm quan cta hat dé dwoc thé hién & bang 5.

Bang 5 Anh hwéng cua thoi gian say t&i ham dm va chi tiéu cam
quan cua hat dé.

Tén Theoi gian sdy Ham am o .

miu ) %) biém cam quan
bC 0 55,00+0,85° 15,47+0,06¢

S1 3,0 45,80+0,23" 18,00+0,20¢

S2 3,5 43,60+0,63¢ 18,75+0,15¢

S3 4,0 42,60+0,02° 19,82+0,08°

S4 4,5 40,250,404 19,78+0,09°

S5 5,0 39,90+0,78¢ 19,25+0,05°

S6 55 37,30+0,25¢ 18,13+0,15¢

S7 6,0 35,20+0,30f 16,00+0,10¢

Cac gia tri trinh bay dwdi dang trung binh +SD. Cac chiv cai khac nhau
biéu thi sw khac biét dang ké (p<0,05) gitra cac mau.

Ham lwgng nwéce 1a yéu t6 ¢ dnh hudng truc tiép
dén chit lwong va kha nang bao quan cta hat dé. Ham
lwong nwére qua cao tao diéu kién cho cac phan ng sinh
héa sau thu hoach tiép tuc dién ra, dong thoi lam ting
nguy co phat trién cda vi sinh vat, dic biét la nAm mdc,
dan dén gidm chit lwgng sdn phdm trong qua trinh bao
quan. Ngwoc lai, khi ham lwgng nwéc qua thap, hat dé bi
mat nwéc manh, lam két ciu tré nén cirng, gidm doé bd

va hwong vi dac trung, ttr d6 lam giam gia tri cdm quan.

Két qua danh gia cdAm quan sau 01 thiang bao quan &
4°C cho thdy tit cd cAc mau sau xi ly déu dat yéu cau.
Trong d6, mau S3 (ham 4m 42,60%) dat diém cdm quan
cao nhit (19,82 diém), tiép theo 1a maiu S4 (40,25%) v&i
19,78 diém. Mac du diém cam quan cta S3 cao hon S4,
nhwng mitrc chénh 1éch rit nhé (0,04 diém), trong khi
ham lwgng nuéc clia S3 van con twong ddi cao. Diéu
nay tiém an nguy co xay ra cac bién doi sinh héa va vi
sinh vat néu kéo dai thoi gian bado quan. Trong khi do,
mau S4 van duy tri chit lwong cdm quan rat t6t, dong
thoi ¢6 ham lwong &m thap hon, gép phan nang cao do
on dinh cta san phidm trong bdo quan lanh. Déi véi cac
mAu S1va S2 ¢6 ham lwgng 4m cao (45,80% va 43,60%),
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diém cam quan gidm, mau sic nhan hat c6 xu hwéng sam
hon. Nguoc lai, cdc miu S6 va S7 c6 ham lwong 4m thap
(37,30% va 35,20%) xuat hién hién twgng hat cing,
giam trang thai tw nhién va lam giam ro rét gia tri cam
quan.

Tir cAc két qua trén c6 thé thiy, ham lwong 4m khodng
40% la phu hop dé bdo quan lanh hat dé trong diéu kién
nghién ctru. M3c du miu S3 dat diém cdm quan cao
nh4t, nhung miu S4 c6 chit lwong cdm quan gan twong
dwong, déng thoi dat ham lwong 4m khoang 40%, gitp
can bang gitra viéc duy tri ch4t lwong cdm quan va nang
cao kha ning bao quan. Vi vy, ché do sdy & 60°C trong
4,5 gitr (ham lwong 4m khodng 40%) dwoc lwa chon la

diéu kién thich hop cho cac nghién ctru tiép theo.

3.2. Nghién ciru xdc dinh bao bi va nhiét doé bdo
quadn hat dé

Két qua xac dinh anh hwdéng ctia bao bi va nhiét dé t&i
téng so vi sinh vat hiéu khi va chi tiéu cdm quan cta hat
dé sau 30 ngay bao quan dwoc thé hién & bang 6.

Bang 6. Anh hwéng cua bao bi va nhiét dé t&i tdng sé vi sinh vat
hiéu khi va chi tiéu cam quan cta hat dé sau 30 ngay bao quan.

Miu Nhiét d9 Tong s6 vi Khudn hiéukhi Diém cam
(°0) (CFU/g) quan

PE1 15 248+42 13,44+0,39¢
PE2 5 104+3¢ 14,79+0,33¢
PE3 0 29+2f 15,21+0,07¢
PE4 -10 0 15,93+0,08¢
PE5 -18 0 16,43+0,17°
PP1 15 133+3° 14,87+0,38¢
PP2 5 50+2¢ 15,64+0,20¢
PP3 0 11+28 16,44+0,90°
PP4 -10 0 17,17+0,80°
PP5 -18 0 16,83+0,33"
PA1 15 73424 17,52+0,61°
PA2 5 21+2f 18,54+0,43°
PA3 0 0 18,78+0,39°
PA4 -10 0 19,17+0,202
PAS -18 0 19,35+0,90?

Cac gia tri trinh bay dwéi dang trung binh £+SD. Cac chir cai khac nhau
biéu thi sy khac biét dang ké (p<0,05) gitva cac mau.
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Két qua bang 6 cho thiy, nhiét d6 bao quan va loai
bao bi déu anh hwdng ro rét dén s6 lwong vi sinh vat
va chit lwong cdm quan ctia hat dé. Khi nhiét d6 giam,
vi sinh vat bi trc ch€ manh va gin nhw khong phat trién
& nhiét do am, tuy nhién khong bi tiéu diét hoan toan.
Trong dd, bao bi PA (hut chan khong) c6 kha nang cach
ly oxy va 4m t6t nhét, nho vay han ché dwoc ca vi sinh
vat, enzym va phan &ng oxy hoa, giip hat dé gitr dwoc
mau sdc, mui vi va két cdu 6n dinh. Ngwoc lai, bao bi PE
va PP kém kin khi, dac biét PE kém hon PP, nén vi sinh
vat van ton tai va chit lwong cdm quan gidm ro rét,
nhit 1a & nhiét do 15°C. Nhin chung, diém cadm quan
dwdi 14 diém 1a chwa dat, tir 16 diém tré 1én dwoc xem
12 t6t va tong s6 vi khudn hi€u khi thdp nhat. CAc miu
dwoc lya chon: bao bi PE dugc 1 mau (PES5), bao bi PP
dwoc 2 mau (PP4 va PP5), bao bi PA dugc 3 mau (PA3,
PA4 va PAS). Phwong phap bao quan hiéu qua nhatla &
nhiét d6 -18°C cho ca 3 loai bao bi PE, PP va PA vira han
ché vi sinh vat vira duy tri chit lwong cdm quan cao,
tuy nhién thi nghiém méi chi ding cho 30 ngay bao
quan, dé lwa chon bao bi thich hgp cin theo doi thém
thoi gian bao quan.

3.3. Nghién civru anh hwdng ciia thoi gian bao
qudn t&i chdt hwong cam quan hat dé

Két qua xac dinh anh hwéng ctia bao bi va thoi gian
bao quan & nhiét d6 -18°C t&i chit lwong cdm quan hat

dé dwoc trinh bay & bang 7.
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Két qua bang 7 cho thiy, thoi gian khong anh hwdng
dén chat lwong cdm quan hat dé dong trong bao bi PA
(mAu PA12T) hat chan khéng bido quan & -18°C sau
khi hat dé da dwoc xt ly. San phadm c6 thé dé dwoc 12
thang ma gin nhw khong c6 sw bién ddi nao vé mau sic,
mui vi, két cdu. Hat dé dong trong tdi PE (mAu PE12T)
chat lwong cé chiéu hwdéng di xudng ro rét, chi c6 thé
gitr dwoc chat lwong tét trong thang dau tién, sau do vi
bao bi PE dé tham khi va thoAt Am nén mau sic, két ciu
bi xudng cap, kéo theo mui vi bi anh hwdng xau. Bao bi
PP (mAu PP12T) kh4 hon PE nhung do khong bdo dam
d6 kin nén ciing lam cho chit lwgng bi &nh hwdng, chi
c6 thé gilr dwoc chat lwong tot trong 4 thang dau tién.
Chung t6i chon bao bi PA va nhiét do -18°C cho bao
quan hat dé.

3.4. Xdc dinh cdc chi tiéu héa hoc va vi sinh vat

ctia hat dé sau 12 thang bdo qudn

MAu hat dé PA12T sau bdo quan 12 thang & nhiét do
-18°C dem xac dinh cac chi tiéu héa hoc va vi sinh vat
so sanh véi mau hat dé nguyén vé trudc bao quan, két

qua dwgc thé hién trén bang 8.

Két qua bang 8 cho thdy, cac chi tiéu hda hoc cua
hat dé khéng c6 sw thay ddi trong qué trinh bao quan.
V@ chi tiéu vi sinh vat ngoai trir chi tiéu tong vi khuin
hiéu khi ctia mau hat dé sau bdo quan c6 ting (2,6x103
CFU/g) so v&i mau trwdc bdo quan, tuy nhién chi tiéu

nay van dat gi¢i han cho phép.

Bang 7. Anh hwéng clia bao bi va th&i gian bao quan t&i chat lwong cam quan hat dé.

Diém cam quan theo th&i gian bao quan (thang)

Tén mau

1 2 4 6 8 10 12
PE12T 16,44+1,09° 15,80+0,192 14,92+0,97° 14,07+1,54° 13,26+1,21° 12,54+0,51° 11,88+1,35°
PP12T 17,32+1,912 16,87+1,892 16,25+1,15° 15,64+0,34° 15,07+1,95° 14,53+2,45° 13,91+0,13°
PA12T 19,47+1,01° 19,28+0,052 19,31+1,76* 19,33+1,04° 19,27+1,09? 19,28+0,73 19,28+1,102

Cac gia tri trinh bay dwéi dang trung binh +SD. Trong cling mét hang, cac cdng thirc cé cling chir mii khéng khac biét théng ké co6 y nghia.
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Bang 8. So sanh cac chi tiéu héa hoc va vi sinh vat cua hat dé nguyén vé trwéc bao quan véi hat dé nguyén vé sau bao quan 12 thang
& nhiét doé -18°C.

Két qua

TT Chi tiéu Pon vi tinh
Hat dé nguyén vo trwéc bao quan  Hat dé nguyén vé sau bdo qudn

Thanh phdn héa hoc so véi phan dn dwoc

1 Ham lwong protein (tinh theo % chitkhd) % 4,11 4,08
2 Ham lwong lipit (tinh theo % chit kho) % 2,52 2,48
3 Ham lwong gluxit (tinh theo % chit khd) % 49,05 48,97
4 Ham 4m % 40,25 40,36

Chi tiéu vi sinh vat

1 Téng vi khuin hiéu khi CFU/g KPH 2,6x103
2 E. coli CFU/g KPH KPH
3 Coliforms CFU/g KPH KPH
4 C. perfringens CFU/g KPH KPH
5 Téng s6 nim men, nim mac CFU/g KPH KPH
6 B. cereus CFU/g KPH KPH
7 S. aureus CFU/g KPH KPH
8 Faecal streptococci CFU/g KPH KPH

Ham Iwgrng doc té

1 Aflatoxin B1 ug/kg KPH KPH

Ham lwg'ng kim logi ndng

1 As mg/kg KPH KPH
2 Pb mg/kg KPH KPH
3 Cd mg/kg KPH KPH
4 Hg mg/kg KPH KPH

KPH: Khéng phat hién.

Chit lwong hat dé nguyén vé sau bao quan twong 4. Kétluan
dwong véi hat dé nguyén vé truedc bao quan cho thay Nghién ctru da xac dinh cac thong s6 ky thuat
voi cac gidi phap ky thuat bao quan hat dé Tring  qu4 trinh x& ly hat dé truéc bao quan hat dé Trung
Khénh hoan toan c6 thé bdo quan dwoc hat dé 12 Khanh. D& rc ché vi sinh vat, hat dé dwoc ngdm trong
thdng ma van gitr nguyén chat lwong dam bao theo  dung dich gbm 0,2% mudi va 0,2% axit citric trong
Quy chuin Viét Nam: QCVN 4-13:2010/BYT [7] va 30 phut, sau d6 sy & 60°C trong 4,5 gio. Ham 4m hat
QCVN 8-2:2011/BYT [8]. dé 40-41%.
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Sau khi xt¥ ly, hat dé dwgc dong tui PA (1 kg/tai) va
hiat chan khong, bdo quan & nhiét do -18°C. Vi diéu
kién nay, hat dé nguyén vo c6 thé bao quan dwgc 12
thang ma van gittr dwoc chit lwong twong dwong hat
twoi, khong bi hw héng va ddm bdo an toan vé sinh

thwe phdm.
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