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Tém tit: Trai cay dang tr6 thanh mat hang xuat khau quan trong. Dé nang cao gia tri cho cac
san phdm nay cin cac nghién ciru phat trién k¥ thuat, tién hanh nhiéu giai phap dong bod cong
nghé sau thu hoach, trong d6 bao gém céc k¥ thuat danh gia chit lugng va phén loai trai cay.
Dira sap hién nay da tré thanh dic san cia Viét Nam. Chét lugng dira sap 1a mot trong yéu to
hang dau thanh cong trong thuong mai va xuét khau. Béo cao sau trinh bay so bd vé kha ning
mg dung cong nghé chup anh buc xa cho thdy cdu triic bén trong trai dira sap. Qua hinh anh
c6 thé biét duoc do dic sap (phan com dira) dé tir 46 phan chung thanh ting loai dwa trén nhu
ciu cua ngudi tiéu dung va tiéu chi xuat khau. Pé tai dang dugc nhom tac gia thuc hién bude
dau da thu duoc mot sb két qua kha quan.

T Khéa: Dera sap, chup anh birc xa, X-ray, NDT.

1. MO PAU (Ti€u dé 16n: Times New Roman chit in, ddm, ¢& chit 12 va can 1& trai)

Ngay nay, cong nghé kiém tra khong pha huy (NDT) dugc tmg dung rong rii trong moi nganh
cong nghiép nhu hang khong, ché tao may, dau khi, dong tau, giao thong, ning lugng. Trong
nhitng nim gan day, & mot sd nude phat trién bat ddu quan tdm nghién ciru NDT trién khai phuc
vu cho linh virc néng nghiép. Mot s6 két qua da dat dugc chi yéu vé cac nghién ctru phat hién hu
hong cua trai cAy va rau qua bang cach dénh gia chat luong bén ngoai (kich thude, mau sic, hinh
dang...) va bén trong (ham luong duong, ham lugng axit, 6 cing, do chin, d6 v& bén trong...).
Nghién ctru vé& d6 chin, d6 truéng thanh cua qua trén ciy, trong phong thi nghiém cho muc dich
ldy mau. Nghién ciru giam sat chat luong ap dung hé thong truc tuyén trong nganh thyc pham ché
bién, thuc phém dong goi, thuc phém dong hop... dé phuc vu cho nhu cau an toan thuc phém. Va
cac nghién ctru vé kiém dich thue vatt), phat hién nhidm vi khuén sdu bénh, khoang bén trong, 13i
nudc, bi hong do lanh théi, cac thuong ton bén trong cac loai trai cay kho tiép can béng thi giac,
do d6 can c6 cong nghé dé xac dinh chét lugng bén trong san pham.

Cac k¥ thuat kiém tra khong pha huy da cho thiy c6 nhitng wu thé trong xac dinh danh gia chét
luong san pham thong qua dic tinh cta chﬁngm Trong d6, su phat trién ctua phuong phap chup
anh birc xa v6i phim truyén thong dén cac phuong phap chup anh birc xa k¥ thuat s moi nhat c6
nhiing loi thé riéng biét so véi cac k¥ thuat phat hién khac. CAc béo cdo di cong bd (bang 1) cho
thiy tam quan trong ctia viéc ap dung tia X cho cac san phdm noéng nghiép chu yéu tip trung vao

kiém tra chat lugng cac san pham vat li¢u kho hoac cac vat li¢u chira it nudc. Cac két qua chung
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minh ring k¥ thuat kiém tra khong pha huy 13 céng cu hitu ich cho viéc danh gia chit luong bén
trong ctia san pham.
Bang 1. Liét k& mot sb san phdm duoc ing dung cho danh gia chét luong bang st dung phan

tich anh chup btrc xa tia X

San phim Ung dung Tham khio
Qua xoai Dic tinh chat lugng Eufemio va cong su (1999),
Jha et al. (2010)
Qua dao Phat hién chit luong bén trong Yuichi et al.(2003)
Qua tao Phat hién hién tugng watercore Kim and Scatzki (2000)
Quad hanh nhan Phat hi¢n pinholes Kim and Scatzki (2001)
Qua ho dao Xac dinh cht luong Kotwaliwale et al.(2007)
Khoai tay Phat hién cac sau bénh Barnes et al.(2010)
LGa mi Sy nhiém mot Karunakaran C (2003)
Qua 61 Sy nhiém sau hai Thomas P (2000)
Qua 1€, qua dao, | Phat hién mac do hu hong bén trong | Jiang JA, Chang HY, Wu KH,
téo, ca chua, cam... | sau khi cdu sdu bénh B. dorsalis Ouyang CS, Yang MM (2008)

O nudc ta, viéc kiém tra danh gia khong pha hiy (NDT) khong con gi6i han ¢ linh vyc cong
nghiép ma c6 thé xem nhu 1a mot céng cu dua vao linh vuc nong nghiép. Tuy nhién, Gtng dung
NDT cho kiém tra phan loai chét lugng cac san pham nong nghiép néi riéng va cac trai cay 1a mot
linh vyc hoan toan méi & nude ta chua duge quan tdm, chua cé cac nghién ctru thir nghiém dugc
bao cao.

Dira 1a mot trong nhitng cdy cong nghiép lau niam cta Viét Nam voi dién tich gieo trong trén ca
nudc trong nim khoang 220 nghin ha (2017) dimg thi tu sau cao su, ca phé, va diéu. Trong do,
dura sap la mdt loai dura ddc biét: dira dac rudt hay con goi 1a dira sap. Pay 1a mot loai dira dac san
ctia Viét nam c6 gia tri dinh dudng va xuit khau cao. Hién nay viéc phén loai chat lugng theo
cam quan va cam nhén, hoan toan phu thudc vao kinh nghiém cia nguoi danh gia, do chinh xéc
khong 6n dinh va kho thuc hién danh gia hang loat tai nhiéu thoi diém va dia diém khac nhau.
Nguoi nong dan phan loai trai dira sap theo hinh dang, mau sic cua chdng. Tuy nhién, du c6
nhiéu kinh nghiém lau ndm, nhung van kho doan duoc do dic sap cua trai dua, day maéi chinh 1a
nhu cau thiét yéu cua nguoi tidu dfmg[z]‘. Trong nhiing ndm gan day, ching ta chii yéu tap trung
vé cong nghé nudi ciy phdi gidng dira sap nghién ctiru kha ning sinh truong va phat trién cac
gidng dira sap. Pén nay, cac ung dung cong nghé chup anh btic xa cho phan loai trai cdy hoan

toan chua c6 ¢ Viét Nam.

2. NOQI DUNG

2.1. Péi twong va Phwong phap

Phuong phéap chup anh buc xa ki thuat sb cho phép sir dung birc xa tia X hodc tia Gamma xuyén
qua ddi tuong can chup, khi truyén qua vat chat, birc xa s& bi hap thy, luong hip thu thay d6i phu

thudc vao bé day va mat do cua dbi tuong tai diém di qua, su thay ddi cuong do buc xa truyén




qua nay duoc phat hién va ghi nhan s& tao ra hinh anh ciu triic bén trong vat liéu ma khong thé
nhin thiy bang mét thuong va khong can phai pha huy mau.
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Hinh 1. Co s6 nguyén ly phuong phap chup anh buc xa

Co s vat 1y ciia phuong phap: Dua trén nguyén 1y su suy giam cta btrc xa khi truyén qua d6i
tuong duge mo ta nhu trong hinh 1 va duge biéu dién boi phuong trinh co ban cta vat 1y hat nhan
theo dinh luat hép thu:
I=],,.e e

Trong do:

I : cuong d0 burc xa tia X to1

I: cuong d6 cua btrc xa tia X truyén qua vat liéu

i hé s6 1am yéu birc xa tuyén tinh cud vét ligu kiém tra

d: bé day vat liéu noi birc xa truyén qua
Theo nguyén 1y hap thu, cuong d6 buc xa chiéu chup qua ddi tuong s& suy giam thay doi tuy
thudc vao dac tinh (day mong, mat d¢ khac nhau) va cho két qua thé hién trén anh.
Dura sép la dbi tuong nghién ctu chinh trong dé tai nay. Nhitng quéa dwra sdp st dung trong thi
nghiém déu duoc chon lya tir nhitg qua gia (trén 10 thang tudi) da tao sap. Qua khao sat dira sap

c6 nhiing qua c6 nudc va khong co nude, tap trung chu yéu ¢ 3 loai dic trung co ban sau:

Loai 3 Loai 2 Loai 1

Hinh 2. Hinh anh céc loai dira sap khac nhau
e Dira sép loai 1: day la loai dira sap dic rudt nhat, phan com dira dic, x6p gan kin hét
khoang dira, phan nuéc dira hau nhu khong c6 va dugc thay thé bing com dira dic keo

trong, dé lai mot 16 nho ¢ ntra phan qua dira sap.



e Dira sap loai 2: thudng co kich thuéc nho hon loai 1. Mot s6 trai c¢6 kich thude 16n nhung
lwrong nude nhidu hon va com dira mong hon loai 1. Phan com dira thudng thiy cé hai
16p, mot 16p tiép giap voi phan gao dira co cu tric gidng dira thudng, com dira mém; va
tiép d6 1a 16p com dira bén trong gidp véi phan nudce rat mém va bong xdp 1én.

e Dira sap loai 3: phin com dira c6 ciu traic mém, déo gin giéng dira thuong; dd day cua
com dira loai 3 day hon mot chut so véi dira thuong. Phan nuée dira nhiéu va hoi sét.

2. 2. Két qua

Trong béo c4o ndy, nhém thyc hién trén hé may phat tia X-65MF4, str dung tam IP — dau doc
CRx25P duoc cung cip boi hing GE, phan mém thu dnh V2 va phin mém phan tich anh cua
BAM.

Hinh anh btrc xa cta dira sap dugc lya chon nghién ctru thong qua phan tich mat cat do hép thu
chat long — khdng khi va mat d6 phan bd giita cac mé mém trong khoang dira dugc thé hién trén
anh chup btrc xa.

Nhom da tép trung khao sat cac thong sé vé dién ap (40kV-120kV), dong (80mA-120mA) va thoi
gian chiéu (15ms—75ms), nhan théy su két hop & muc dién 4p tu 80kV, dong 100mA va thoi gian
chiéu 25ms thu dugc anh buc xa (dwong ban) c6 do sic nét, do twong phan va do xac dinh anh
tdt. Dua vao anh buc xa c6 thé phan biét dugc cac 16p vo dura, com dura va phﬁn khoang khong
(tam goi 1a phan khong khi) bén trong khoang dira.
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Hinh 3. Profile thé hién mrc x4m khac nhau ctia anh birc xa dira sap
Bang 2. Bang do mirc xam trung binh (Gv) va ti sb tin hiéu trén nhiu (SNR) trén cic ving cia

qua dura sap

Vung quan tam Vung 1 (Vung a,b)

Vung 2 Vung 3 Vung 4
(so dtra) (com dura)

Gv 61.28 175.1 220.3 193.4




| SNR | 879 | 381 | 454 | 297 |

Ngoai ra, viéc chiéu chup chum tia theo huéng doc (A), hudéng 1éch goc 45 dp (D) va hudng
ngang (C & B) so véi vi tri dat dira cd dinh thing dimg (hinh 4) 14n luot cho hinh anh birc xa

khac nhau.
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Hinh 4. B4 tri chiéu chup & céc vi tri khac nhau
Tién hanh chup voi diéu kién & trén v6i miu dira sap c6 nudc va khong co nude ¢ Cac vi tri theo
hinh 4. Trong d6, hinh 5(b)(c) c6 thé thdy r& mat cit hap thuc gitta mirc chat long (com dira va
nuéc dira) va khoang khong khi (mau den), thé hién dugc pham vi mic nude trong trai dira; hinh

6(a) cho thay su phan b tong quat mat do com dira, hinh 6(b)(c)(d) cho thdy mirc com dira va

(b) (d)

phan réng bén trong khoang dira.

(c)

Hinh 5. Anh chup birc xa cta qua dira sap c6 nude theo vi tri chiéu chup A,B,C,D
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@ (b) (©) @
Hinh 6. Anh chup btrc xa ctuia qua dtra sap khong cé nude theo vi tri chiéu chup A,B,C,D

2.3. Ban lujn

bé tai dang dugc nhom tac gia tiép tuc thuc hién, muc tiéu cta dé tai can xéac 1ap co so khoa hoc
vé k¥ thuat kiém tra chup anh btrc xa hd tro phan loai dira sap dya vao mirc do sap (d6 day phan
com dtra) trén trai dira sap.

Viéc chiéu chup ¢ 80kV - 100mA — 2.5ms cho két qua anh btic xa c6 do turong phan, do xac dinh
anh t6t gitra 10p vo dira, com dira va phan rdng trong khoang dira. Tuy nhién sy twong phan giira
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16p com dira va nudc dira con han ché. Ddi voi nhitng két qua chup qua dira sap c6 nuée cho do
tuong phan kém hon so véi nhitng qua dira sap khong c6 nude.

Vi tri chiim tia theo huéng nam ngang 1a tot nhat ¢é chimg minh muc khong khi — chat 1ong (mau
tring_com dira va nudc dira) va dé phan biét chat long véi cac ving 1an can, tir d6 ¢ thé do duogc
d6 day 16p com dira; tuy nhién, vi tri nay lai khong cho thiy dugc sy phan bé mat do com dira. Vi

vay, can két hop ca hudng chiéu doc dé hd tro phén loai dira sap chinh xac hon.

Hinh 3. Dira sap véi mie d6 sap khac nhau

Dé phuc vu cho kiém tra dira sép hang loat voi tidu chi nhanh, chi phi ré, kiém tra dugc & nhiéu
goc do ctia ddi tuong, c6 thé thuc hién voi hé thong soi trén man huynh quang thudng dugc trang
bi gdm mat container chira voi mot bang tai di chuyén di phia dudi dng phat. K§ thuat nay cho
phép hién thi trén man hinh bang cach chuyén ddi birc xa tia X thanh anh sang nhin thay dugc.

3. KET LUAN

Budc dau nghién ctru thim do kha ning tung dung céng nghé kiém tra NDT cho phén loai dira
sap. Dé tai cho thay tiém ning tmg dung NDT vao linh vye méi — linh vuc néng nghiép va thuc
pham dong goi.

San pham cta dé tai cho phép 1am chu k¥ thuat va co thé trién khai ung dung mot cach tin cay,
hiéu qua cho cac nhu ciu xuét khau cac loai san pham ndng nghiép khac dic biét 1a trai cay.

Dé tai m¢ ra nhidu hudng nghién ctru, hira hen nhiéu tng dung tiép tuc duoc mé rong vé kiém
dich kiém soat chat luong, phat hi¢n nhiém vi khuin/sau bénh/cac hu hong bén trong céc loai hat
gidng, trai cdy..., cac nghién ctru giam sat chat lugng trong qua trinh dong goi thuc pham dong

hop...hd trg phan loai nhanh chong va chinh xéc.
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RESEARCH TESTING SOLID ENDOSPERM LEVEL FOR X-RAY
IMAGING OF ‘MAKAPUNO’ COCONUT

Abstract:

Fruits are becoming an important export item. In order to enhance the value of these products,
it is necessary to develop technical research, synchronous solutions of post-harvest
technology, including quality assessment techniques and fruit classification.

Makapuno has become a specialty in Vietnam. Quality of its is one of the leading factors of
success in trade and export. The following report briefly presents the possibility of applying
radiographic technology to show internal morphology of makapuno’s solid endosperm, S0
that classified into different types based on consumers' needs and export criteria. The topic
being carried out by the author group initially obtained some positive results.

Keywords: Makapuno, coconut, X-ray, radiography testing, NDT




LUU Y: Pinh dang chung bai bao

- Bai bao dai khong qua 8 trang (ddi v6i nhimg bao c4o tai phién toan thé) va khong qué 6
trang (v6i nhitng bao cdo tai cac tiéu ban) (bao gdm ca tom tit, bang biéu, hinh v&, ghi chq, tai
li¢u tham khéo va phu luc);

- Font chit: Times New Roman; ndi dung trong bai ¢& chir: 12; khé gidy: A4 (21x29,7cm);
18 trén 2 cm, 1& duédi 2 cm, 1@ trai 3 cm, 18 phai 2 cm. Gitra cac doan van ban cach nhau 6pt, dau
doan lui vao so voi 1& 1em. Khoang cach giita cac dong 1a khoang cach don.

- Bang biéu va hinh v&: Tt ca cac hinh v& va biéu do phai co kich thudc thich hop va dit
trong kho gidy, khong vuot qua 1. Tén hinh dit phia dudi hinh v&, ¢& chit 11. Hinh v& va biéu do
phai di lién v6i phan ndi dung lién quan. Dung chir s6 thuong dé danh sb thir ty bang va hinh vé.

- Cong thire, phuong trinh: Cac cong thirc va phuong trinh dat gitra trang, cach trén va duédi
6pt, s6 thir ty cong thirc dat sat 1& phai.



