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Phan tich sw khac biét vé thanh phan dong vi bén 6°H va 60
trong mau nudc chiet tir qua dau tay o Pa Lat va Moc Chau
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Tom tit:

Céc miu dau tay thu thip tai Moc Chéau (Son La) va Pa Lat (Lam DPdng) dwoc chiét nwéc bang phwong phap chan
khéng - dong lanh va phén tich thanh phin déng vi bén trong nwéc trén hé phan tich déng vi trong nwéec LWIA-24D.
Két qua cho thiy, & mirc y nghia thong ké 0=0,05, c6 s khac biét rd rang giira thanh phan dong vi bén 52H va %0
trong « cac miu tai Moc Chau va Pa Lat véi cac gia tri p<0,001. Cu thé, gla tri 62H trung binh trong nuwéc chiét tir dau
tay trong 6 Mgc Chau (-42,83%o0) cao hon so voi gia tri thu duwgc trong mau trong & Da Lat (-53,99%o). Nguge lai, gla
tri "0 trung binh trong nwéc dau tiy thu ¢ Moc Chau (-9, 25%0) lai thap hon so v0’1 gia tri ghi nhan dwge voi mau
thu & Pa Lat (-5,67%o). Ngoai ra, cac gia tri 6°H va 5'30 clia miu diu tay thu tai mdi ving cé moi tuong quan chat
ché va c6 thé phén biét duwgc dwa vao vi tri ciia dwong twong quan so voi dwong nwdce khi twgng toan cau (GMWL).

Tir khéa: dau tay, Pa Lat, Moc Chéu, thanh phin dong vi bén.

Chi s6 phén logi: 1.4
M6 dau

Dau tay la céy lau nam, than thao thudc chi Fragaria
trong ho Hoa hong (Rosaceae). Qua dau tay thuong c6 mau
d6 khi chin, nhung ciing c¢6 thé la mau xanh 14 cdy, tring
hodc hoi vang & cac loai hodc gidng khac nhau. C6 hon
20 loai dugc dat tén va nhidu giéng lai khac nhau. Dau tay
phd bién nhit dugc trong thuong mai 1a gidng dau tdy vuon
(Fragaria x ananassa). Hién nay, dau tiy duoc trong rong rai
trén khap thé giGi chi yéu & cac ving 6n déi [1].

Dau tay chira it calo, thom ngon va tét cho sirc khoe.
Chiing 14 ngudn cung cap nhiéu vitamin, khoang chat va
cac hop chit chéng 0xy hoda nhu polyphenol, anythocyanin,
quercetin, catechin. Cac nghién ctru khoa hoc da ching
minh dau tay la loai hoa qua c6 191 cho stc khoe nhu giam
cholesterol, huyét ap, khang viém, tot cho stc khoe tim
mach. Hon nira, qua dau tay c6 thé giup ngin ngira sy dot
bién 16n vé luong duong trong méau va lugng insulin. Tac
dung bao vé strc khoe ctia dau tay co thé dugce thic day boi
axit ellagic va ellagitannin da dugc chung minh la c6 kha
nang ngin chan sy phét trién cua té bao ung thu. Vi vay, dau
tay 1a mot bd sung tuyét voi cho ché do an udng lanh manh
[2-5].

Tai Viét Nam, dau tdy dugc biét dén 1a mot loai qua dic
san ciia Da Lat, tinh Lam Dong. Ngudi Phap di mang giéng
dau tay dén trong ¢ Pa Lat tir nhitng ndm 1940. Thanh phd
cao nguyén nay c6 diéu kién thd nhudng va khi hau thich
hop nhét dé trong dau tay. C6 thé ndi rang, dau tdy Pa Lat
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ndi tiéng nhit trong cac loai dau tiy trong ¢ Viét Nam.
Trong khoang 10 nim gan déy, dau tiy duoc trong, phat
trién va 1a loai cdy mang lai hiéu qua kinh té cao & huyén
Moc Chau, tinh Son La. Véi thoi tiét mat mé quanh nam,
dau tay trong tai Moc Chau c6 san luong 16n va chét lugng
cao, ¢6 vi thom ngon va ngot d4m da. Ngoai Moc Chéu, cac
tinh Lao Cai, Hoa Binh cting dang dp dung m6 hinh trong
dau tdy. M6 hinh nay c6 thé giup cai thién cudc song nguoi
néng dan, cung cap cho thi truong nhitng san phim nong
san chat lugng, déng thoi dap img nhu cau sir dung trai cay
sach cua nguoi ti€u dung Viét Nam [6].

Trong nhitng nim gin day, nguoi tiéu diung hudéng dén
c6 mot ché do an lanh manh. Pic biét, nguoi tiéu ding
ngdy cang c6 nhu cau tim hiéu, theo ddi nhin thuc pham.
Theo nghién ciru vé danh gia s thich clia nguoi tiéu ding
cho thdy, trong mot sd trudng hop ho sin sang tra tién cho
céc nhan bao vé theo ngudn gdc (Protected designation of
origin - PDO) va nhin bao vé theo chi dan dia 1y (Protected
geographical indications - PGI). Ngudi tiéu dung luén mudn
biét thuc pham cua ho dén tir dau va bao gdm nhiing gi [7].

Trén thé gi6i di c6 nhiu nghién ctru cong bd vé chét
lwong, loi ich vé sirc khoe ciing nhu x4c thue ngudn gdc cia
qué dau tay bang cac k¥ thuét phan tich hoa va dong vi bén
[5, 8-11]. Tuy nhién tai Viét Nam, cac nghién ctru khoa hoc
vé qua dau tdy chua ¢ nhiéu, cac cong bd chir yéu vé chon
tao giébng [12, 13]. Bén canh do6, dau tay chi trong dugc &
khu vuc khi hau mat. Gan déy, do nhu cau tiéu thu dau tay
trong nudc cao nén di xay ra mot sé vy viée gia mao ngudn



s Khoa hoc Tu nhién | Héa hoc

Differences in stable isotope
compositions 6°H and 6"*0 in water
samples extracted from strawberries

in Da Lat and Moc Chau

Lan Anh Ha"", Duc Nhan Dang',
Minh Quynh Tran?, Thi Hien Vu'

!Institute for Nuclear Science and Technology,
Vietnam Atomic Energy Institute
’Hanoi Irradiation Center, Vietnam Atomic Energy Institute

Received 20 May 2022; accepted 27 June 2022
Abstract:

Strawberry samples were collected from Dalat and
Mocchau regions and extracted by a cryogenic vacuum
method. Stable isotope compositions 6*°H va 6'30 in the
extracted water were then analysed by a Liquid Water
Isotope Analyzer (LWIA-24D). The evaluated results
showed that, at the statistical significance level 0¢=0.05,
the 5’H and "0 values obtained at Mocchau and Dalat
samples are clearly different (p<0.001). In detail, the
mean value of 8’H for strawberries grown in Mocchau
(-42.83%0) was more enriched than that in Dalat
(-53.99%o). In contrast, the value of 6'%0 for strawberries
grown in Mocchau (-9.25%o) is more depleted than in
Dalat (-5.67%o). In addition, the 6°’H and 6'30 values
in each region are strongly correlated and can be
distinguished based on the position of the correlation
line relative to the global meteoric water line.

Keywords: Dalat, Mocchau, stable isotope composition,
strawberry.
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gbc dé nang gia ban san pham [14, 15]. Cac ddng vi bén
2H, 80 va ty 1& ctia chung so voi dong vi nhe tuong Gmg 'H
va 'O da dugc chirg minh 1a ¢6 can cir khoa hoc dang tin
cdy dé danh gia xuat x{r ciia san pham. Day co thé s& 1a mot
cong cu khoa hoc ddy hira hen trong viéc truy xuit nguon
gbc thyc pham [9-11, 16-19].

Trong nghién ctru nay, chung t6i budc dau phan tich
thanh phan ddng vi bén 2H va '*O trong nudc chiét tir qua
dau tiy ¢ 2 viing trong nbi tiéng cua Viét Nam 1a Da Lat va
Moc Chau. Viéc danh gia su khac biét vé diu hi¢u dong vi
bén trong mau dau tiy cua 2 ving niy s& tao co s& hudng
dén xac thuc ngudn gbe dia 1y cua san pham dau tay, dong
thoi gop phan phat trién mot cong cu khoa hoc ¢6 d¢ tin cy
trong viéc bao vé quyén loi ciia ngudi tiéu dung.
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Doi tuong va phuony phap thuc nghiém

Tong s6 90 mau dau tay, bao gom 50 mau dugc thu tai
Moc Chau (toa do 20.8340, 104.6259) va 40 mau thu thap
& Pa Lat (toa do 11.7893, 108.4242). Cac mau duoc léy tai
3 thoi diém khac nhau tir thang 12/2021 dén thang 2/2022.
Mau thu thap theo méi dot duoc dua vé phong thi nghiém,
thuc hién chiét tach nudc va phan tich ngay. Mau duoc chiét
nude dé phan tich thanh phan dong bi bén 2H va '*0 béng
phuong phép chan khong - dong lanh. Quy trinh chuén bi
mau dugc thyc hién theo quy trinh chiét hoa qua tuoi tai
Phong Thi nghiém thiy van dong vi ctia Vién Khoa hoc va
Ky thuat Hat nhan va theo huéng dan Techdoc 1783 ciia Co
quan Ning lugng Nguyén tir Quéc té (IAEA) [20, 21]. Mau
nudce sau khi chiét duge cho vao cac lo 2 ml va phan tich
trén hé thiét bi pho ké phan tich dong vi trong nuéc LWIA-
24D cta Hang LosGatos, M§.

Thanh phan dong vi ctia cac dong vi bén 2H va '*0 ¢
trong mau dugc xac dinh dya trén ty s gitra dong vi ndng
va nhe trong mau (*H/'H va '80/'°0) so véi ty sb twong (mg
trong mau chuan VSMOW (Vienna standard of mean ocean
water), duoc ky hiéu twong tmg bang 82H va §'%0 (%o) [20].
Cac mau duogc do lip lai 3 14n va d6 1éch chuan (SD) datdugc
cho céc gia tri 6°H va 80 lan luot 1a 0,01-0,5%0 va 0,01-
0,2%o. Cac mau chuan duoc st dung dé tinh toan hiéu chinh
két qua phan tich, bao gdm cac mau chuan thyc nghiém cua
Hang LosGatos LGR 1C, LGR 2C, LGR 3C, LGR 4C va
mau chuan VSMOW?2 do TAEA cung cap. Thong tin cu thé
ctia cac mau chuan duoc trinh bay ¢ bang 1.

Bang 1. Thong tin cac mau chuén.

TT  Tén miu Vit liéu 87H, 110y (%0) 810 o (%0)
1 LGR IC Nude -1540,5 -19,49:0,15

2 LGR2C Nude -123,3+0,5 -16,24+0,15

3 LGR3C Nuée -97,3+0,5 -13,390,15

4  STD4C Nude -51,6£0,5 -7,940,15

5 VSMOW2  Nude 0+0,3 020,02
Két qua va ban luan

Gid tri thanh phén dong vi bén ciia hydro sH

Két qua phan tich thanh phin dong vi bén 8°H cta 270
phép do tir 90 mau dau tay thu @ Moc Chau va ba Lat duoc
danh gia thong ké, st dung kiém dinh ¢ va trinh bay ¢ bang
2 va hinh 1.

Bang 2. Két qua théng ké thanh phan déng vi 52H.

87H, 0y (%0) Méc Chau Pa Lat
Gia tri trung binh -42,83 -53,99
Gia tri nho nhat -68,40 77,83
Gia tri 16n nhét -30,12 -39,19
Kiém dinh ¢ .
» (@=0.05) 7,70x10
n (s6 méu) 50 40
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Hinh 1. Biéu d6 hop mo ta gia tri 52H trong mau nwéc dau tay
thu & Moéc Chau va ba Lat.

Két qua so sanh théng ké cho théy, co su khac biét gitta
gia tri 8’H cuia cac mau thudc 2 vung khac nhau (p<0,05).
Cu thé, mau dau tiy thu & Moc Chau co gia tri 82H trung
binh giau hon miu thu & Pa Lat. Trong qua trinh quang hop
ctia thyc vat, nudc 1a ngudn duy nhat cung cép hydro dé
quang hop. Do dé, d6 phan tan gia tri 8°H trong nudc chiét
tir dau tay 1a khong 16n. Dang phan bo cac gia tri ctia mau tir
ca 2 ving kha twong dong nhau (hinh 2), nhung khéc nhau
vé d6 1éch mat d6 phan bd. Diéu nay cho thdy cac yéu té anh
hudng dén gia tri H nhu khi hau, luong mua tai ca 2 ving
la twong ddng, nhung mirc do anh huong dén kha nang phan
tach dong vi 1a khac nhau do sy khac nhau vé do cao so voi
muc nudc bién ciing nhu dic tinh gidng cdy trong.
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Hinh 2. Phan b mat do cha gia tri 52H trong mau nwéc dau tay
thu & Mo6c Chau va ba Lat.

Gid tri thanh phan dong vi bén ciia 6xy

Bang 3 va hinh 3 mé ta gid tri thong ké két qua phéan
tich 8'80 trong miu nudc chiét cua qua dau tay. Két qua cho
thiy, & mic y nghia thong ké 0=0,05, c6 su khac biét rd rang
trong gia tri thanh phan dong vi 50 giita 2 ving Mdc Chau
va Pa Lat voi gia tri p=2,48x10"%, Oxy duoc thuc vat léy tor
nhiéu nguén khac nhau, bao gé)m trong khi quyén, carbon
dioxide va nudc trong dat, vi vay do phan tan gia tri thanh
phan ddng vi ciia 6xy 16n hon so véi ddng vi hydro. Hon
nira, cac dong vi 'O va '*0 niang hon so véi 'H va 2H, do vay
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trong cac qué trinh bay hoi, kha nang phan tach dong vi oxy
s& thap hon so voi cac dong vi hydro, dan téi phan b cta
cac gia tri §'30 (hinh 4) trong mau nudc phan tich dat dang
phan bd chuan hon cac gia tri §*H (hinh 2).

Bang 3. Két qua théng ké thanh phan déng vi 5'%0.

80 110w (%0) Moc Chau Pa Lat
Gia tri trung binh SO0 -5,67
Gi4 tri nhé nhét -13,67 -10,08
Gi4 tri 16n nhét -6,18 -1,61
Kiém dinh ¢ »
p (a=0.05) 2,48x10
n (s6 mau) 50 40
0
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Hinh 3. Biéu dé mé ta gia tri 5'°0 trong cac mau nwéc dau tay
tai Moc Chau va ba Lat.
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Hinh 4. Phan bé mat do cua gia tri 3'°0 trong cac mau nwéc
dau tay thu & Moéc Chau va ba Lat.

Ty s6 dong vi bi anh huong boi cac qua trinh bién doi
vat ly, hoa hoc hay sinh hoc trong moéi truong do hi€u img
phan tach dong vi. Hiéu Ung nay la mét quy lut phan bo
trong tw nhién. Vi du nhu d01 v6i dong vi bén cua hoi am
gy mua trong khi quyen ty s6 dong vi 2H/'H, '80/'0 phan
b theo quy lut giam déan theo do cao (hiéu tmg do cao), tur
bién vao luc dia (hi¢u g luc dia), tur xich dao v& hai cuc
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(hiéu g vi d9) va theo murc tang cua luong mua (hleu ung
luong mua) Thanh phan dong vi trong nude khi quyén con
thay d6i theo mua. O vung nhiét d61, nudc mua vao mua he
thuong chira it dong vi ning hon so véi nudc mua vao mua
dong [22, 23]. Do déc tinh phu thudc cia mirc d§ phan tach
déng vi vao nhiét do, vi d, diéu kién tu nhién nhu trén ma
IAEA da tu van cho cic nudc thanh vién phuong phap st
dung cac gié tri thanh phan dong vi cua hydro va 6xy la &*H
va 880 cho viéc m6 ta dic diém ngudn gbe dia 1y cua cac
san pham thyc pham.

Phdn biét nguﬁn géc dia ly cua sdn phcfm dwa vao gida
tri 0°H va 6”0

Nhu da néu & trén, do dic diém cua su phan tach cac
ddng vi hydro va 6xy xay ra trong qua trinh boc hoi va
ngung tu ctia chu trinh nuéec ma mic do phén tach dong vi
phu thudc rit nhiéu vao nhiét do, vi do, diéu kién tu nhién,
do d6 két qua ty s6 dong vi cia nudce trong san phim sé& bi
anh hudng bai khi hau dia phuong. Gia tri 6°H va 6'%0 cua
mau nude chiét tir qua dau tay clia ca Moc Chau va Pa Lat
c6 méi twong quan chat ché (R2>0,80) va ¢ muc y nghia
thdng ké a=0,05 (p<O0, 005). Hinh 5 mo ta mbi twong quan
va su phan biét gia tri dong vi bén trong mau nudc chiét qua
dau tay tr 2 vung dia ly 1a Mdc Chau va ba Lat.

40
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Hinh 5. Méi twong quan gilra cac gia tri 8°H va 6'®0 thu dwoc
trong cac mau nwéc dau tay tai Moc Chau (MC) va Ba Lat (BL)
so véi GMWL.

Do dic diém dia 1y dac trung, Moc Chau thudc vung mién
nui Tay Béc. Cao nguyén Moc Chau véi dia hinh tuong dbi
bang phing nam trén hé théng nti d4 voi, d6 cao trung binh
so v&i muc nude bién 1a 1.050 m. Moc Chau ¢6 4 mua rd
rét, v6i dac diém ndi bat 1a vung khi hau cao nguyén 6n hoa,
mat mé quanh nam. Nhié¢t d§ trung binh/nam khoang 18-
20°C, lugng mua trung binh/nam khoang 1.500-1.600 mm
va d6 am khong khi trung binh 1a 85% [24]. Vi anh huéng
cua hé théng nbi d4 voi, nude & Moc Chau cé su trao doi
6xy v6i cacbonat. Diéu nay da dugc phan anh thong qua vi
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tri ndm bén trai cua duong nude tuong quan trong cac mau
dau tdy Moc Chau so véi GMWL (hinh 5) [25]. Nguoc lai,
ba Lat khong bi anh huong bdi cac nii da voi nhu 6 Moe
Chau. Binh son nguyén Pa Lat c6 tudi ¢6 nhat ¢ ving cao
nguyén Tay Nguyén, duoc thanh tao tir cudi ky Paleogen
dén ky Mioxen véi cac bé mat bazan duoc tich tu trong cac
thung liing, h6 c¢6 hodc pediment. Binh son nguyén Da Lat
¢6 do cao trung binh 1.500 m. Doc theo ranh gidi gitra Da
Lat va huyén Lam Ha, kéo dai tur khu vyc Mang Lin phia
béc dén tan hd Tuyén Lam & phia nam 1a cc diy ndi c6 do
cao trén 1.600 m kéo dai lién tyc theo hinh canh cung an
ngit phia tiy thanh phd. Cac khdi nti cdu tao chi yéu 1a cac
loai d4 granit, chay theo hudng dong bic - tdy nam, giita cc
day nui la cac thung lung sau. Day la vung nui cao thudc
phan ria chuyen tlep xuong cao nguyén Ptc Trong - Lam
Ha nén ddc nhidu vé phia suon tdy nam. Do anh huéng cia
do cao va qu'?m thé thue vat rung thong bao quanh, thoi tiét
0 Pa Lat mang dac tinh cua mién 6n d6i voi 2 mua 16 rét 1a
mua mua va mua khé. Lugng mua trung binh nam 1a 1.562
mm, d6 4m 82% [26]. Chinh vi su khac biét 1 rét vé vi tri
dia 1y va khi tuong, dudng nudc twong quan cua mau dau
tay & Pa Lat nam bén phai GMWL.

Trong nghién ctru nay, viéc danh giad thanh phan dong vi
bén 82H va §'%0 trong cic mau nude dau tay ldy ¢ 2 ving Da
Lat va Moc Chau da duogc thue hién. Cac két qua phan tich
va danh gia thong ké cho thiy c6 sy khac biét 16 rang vé diu
hiéu ddng vi bén cua hydro va 6xy trong cac mau nudc chiét
tir mau dau tdy tai 2 vang khao sat. Ngoai ra, mdi tuong
quan chit chg giira gid tri °H va §'%0 trong cic mau nuée
chiét tir qua dau tdy & mdi ving nghién ctru cling da duogc
chi ra. Cac gia tri nay tao thanh mét duong nudce bay hoi dac
trung cho mau & mdi vung dia Iy khac nhau. Do anh huong
ctia dic diém dia 1y ciing nhu khi hau dia phuong ma vi tri
clia cac duong dic trung clia mau & 2 ving Moc Chau va
ba Lat dugc phan biét rd rang so véi GMWL. Cac Kkét qua
nghién ctru da chimg minh rd rang dic diém dic trung cua
gia tri 82H va §'%0 trong cac mau nudc chiét tir qua dau tay
tai cac vung khac nhau cé thé dugce st dung lam can cu khoa
hoc tin cdy trong viéc truy xuat hay xac thuc ngudn gbc dia
Iy san pham dau tay noi riéng va néng san néi chung.

LGOI CAM ON

Nghién ctru dugce tai trg boi Tap doan Vingroup va hd
trg boi Chuong trinh hoc bong dao tao thac sy, tién sy trong
nuée cua Quy Pdi moi Sang tao Vingroup (VINIF), Vién
Nghién ctru Dit liéu 16n (VinBigdata). Nhom tac gia xin tran
trong cam on.
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