KHOA HOC CONG NGHE

KHADO SAT SU BIEN D01 THANH PHAN HOA HOC
CUA TRAI LEKIMA (Pouteria campechiana)
THEO THO1 GIAN BAO QUAN
Tran Xuan Hién!, Huynh Lién Huong? Nguyén Trung Thanh?

TOM TAT

Trai lekima (Pouteria campechiana) chira nhiéu thanh phan dinh duong c6 loi cho stic khée nhu carotenoid,
tannin, polyphenol,... Do d¢, viéc bdo quan trai lékima sau thu hoach dé duy tri thanh phan hoéa hoc ctia trai
c6 vy nghia quan trong d6i véi thi truong tiéu thu trai tuoi va cung cdp nguyén liéu phuc vu ché bién. Nghién
ctru duoc thue hién nham xac dinh anh huéng ctia do chin sau thu hoach dén thanh phan héa hoc ctia trai
lékima bao quan & nhiét do tir 30-32°C. Két qua nghién ctru cho thay ham lugng chat kho hoa tan, duong
kht, carotenoid, phenolic tdng s6, flavonoid tdng s6 déu cé chiéu huéng ting theo thoi gian bao quan. Cu
thé & ngay bao quan thir 10 ham luong chét kho hoa tan dat 20,89-1,66°brix; ham luong duong khir dat cao
nhat vao ngay tht 8 (13,10+0,38%); ham luong carotenoid va TPC dat cuc dai 1a 124,27-3,05 pg/g va 7,11-0,11
mgGAE/g & ngay bao quan thit 10. Tuy nhién ham luong acid téng s6, tinh bot, tannin lai ¢6 khuynh huéng
giam trong suét qua trinh bdo quan, twong tng véi ham luong ctia acid téng s6 1a 0,11+0,003%, tinh bot 1a
5,17+1,85% va tannin 1a 66,87+2,83 mgTAE/g & ngay bao quan that 10. Két qua nay 1a co sé cho cac nha ché
bién lua chon thoi gian thu hoach va bao quan phu hop dé dam bao chat luong cta trai lékima truéc khi ché

bién.

T khoéa: Lékima, thanh phan hoa hoc, sau thu hoach, thoi gian bdo quan.

1. AT VAN BE

Trai lekima (Pouteria campechiana) 1a loai cay
an trai duoc tréong nhiéu & cac nuéc Peru, Ecuador,
Chile va Mexico va 1a mot phan quan trong cta ché
do an uong truoc day cta nguoi Tay Ban Nha
(Duarte et al,, 2015). O Viet Nam, mua thu hoach trai
léekima bat dau tir thang 7 dén thang 11. Thit trai c6
mau vang cam, huong thom dic trung va vi ngot tu
nhién. Trai lékima thuong duoc an tuoi hoac st dung
dudi dang bot dong lanh hay trong cac san phim
kem, keo, mut (Apostolidis et al, 2009). Thanh phan
cau tao cla trai lekima gom vo (7-17%), thit trai (64-
82%), 16p mang (2-3%), hat (8-15%) (Riky & Alcedo,
2006). Thit trai c6 chta nhiéu thanh phan dinh
duong, dac biét 1a nhimg thanh phan chong oxy héa
can thiét cho hoat dong ctia co thé nén trai lékima
giup tang ty lé hdéng cau trong mau, kich thich hoat
dong ctia hé than kinh, chéng trim cam, gidm
cholesterol va triglyceride trong mau, ngan ngira cac
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bénh tim mach va béo phi, han ché nhéi mau co tim,
ting hiéu qua cta hé mién nhiém va ting cudng
ning luong rat tot (Apostolidis et al, 2009). Tuy
nhién, trai lékima chi méi duoc st dung nhiéu cho
nhu cau an tuoi, chua da dang héa duoc cac loai san
phém, thi truong chua 6n dinh, chua c6 nhiéu nghién
ctru cing nhu chua phat trién tai cac tinh viing Nam
bo. Chinh vi li do trén, viéc khdo sat su bién ddi
thanh phan hoa hoc ctia trai lékima sau thu hoach
trong qua trinh bao quan duoc thuc hién nhim muc
dich ho tro qua trinh thu hoach & ting thoi diém
khac nhau, giap nha vuon thu hoach trai lékima
dang thoi diém, chat luong cao, giip nha san xuat co
thé lwa chon ngudn nguyén liéu phu hop cho qua
trinh ché bién. Bén canh d6 tao tién dé cho cac
nghién ctu tiép theo vé trai lékima, thuc ddy phat
trién kinh té cta dia phuong dang c6 dién tich trong
léekima, dac biét & mot so tinh dong bang song Clru
Long.
2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyeén lieu

Trai lékima duoc thu hoach vao thang 9-10, thu
nhan truc tiép vao budi sang (7-9 gid) tai vuon & xa
My Khanh, huyén Phong Dién, thanh phé Can Tho.
Do tudi trai lékima khi thu hoach trong khoang 120-
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125 ngay sau khi dau trai (da duoc theo doi danh
dau). Khoi luong trai dao dong 200-250 gram (thu
hoach 20 trai/cay). Trai lékima sau khi thu hoach
duoc bao goi bang gidy xop, dat trong thiing carton
van chuyén vé phong thi nghiém trong ngay va luu
mau & diéu kién nhiét do phong (30-32°C).

2.2. B6 tri thi nghiém

Trai lékima sau khi thu hoach, van chuyén vé
phong thi nghiém va chia lam 3 nhém (moéi nhom 30
trai c6 khoi luong tuong duwong nhau). Méi lan lay

mau 5 tradi/nhém va thi nghiém tién hanh lip lai 3
lan. Su bién d6i ham luwong chat kho hoa tan, acid
téng so0, tinh bot, duong kht, carotenoid, tannin,
phenolic téng s6 (TPC), flavonoid tdng s6 (TFC) cta
trai lékima tai thoi diém moi thu hoach va cit cach
hai ngay tinh tir sau khi dua vao bao quan sé duoc
kiém tra va xac dinh cac chi tiéu héa hoc trong su6t
qua trinh bao quan.

2.3. Phurong phap x4c dinh cac chi tiéu héa hoc

Bang 1. Cac chi titu hoa hoc can x4c dinh

Chi tiéu

Phuong phap xac dinh

Ham luong chat kho hoa tan (°brix)

Str dung chiét quang ké Refractometer: 0-32°Brix do truc tiép
(Atago, Nhat Ban)

Ham luong acid tong s6 (%)

TCVN 4589:1988

Ham luong tinh bot (%)

Str dung phuong phap Lane-Eynon phat trién tir phuong phap
Bertrand

Stt dung phuong phap so mau dung dich phan tng voi Nitro

Ham Iuvong duong khir (%)

Salicylic acid (Mao et al., 2013)

Ham luong carotenoid (ug/g)

AOAC 941.15.

Ham luong tannin (mgTAE/g)

Stt dung phuwong phap Folin-Denis (Laitonjam et al., 2013).

TPC (mgGAE/g) 2013)

St dung phuong phap Folin-Ciocalteu (Susu Jiang et al,,

TFC (mgQE/g)

Stt dung phuong phap so mau phic véi clorua nhom (Ozsoy
et al., 2008)

2.4. Phuong phap xtt Iy sd liéu

Céc s6 liéu thu thap duoc xt ly bang phan mém
théng ké Statgraphics. Dé thi dugc vé bang phan
mém Sigma Plot 10.0.54.2 v6i do léch chudn (STD).
Mbi khao nghiém duoc lap lai ba lan, phuong phap
phan tich phuong sai (ANOVA) duoc thuc hién dé
xac dinh sy khac biét y nghia (P<0,05) gitta cac trung
binh nghiém thirc.

3. KET QUA VA THAO LUAN
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3.1. Ham luong chat kho hoa tan (CKHT) va acid
téng s6

Ham luong chat kho hoa tan (°brix) quyét dinh
huong vi téng thé cta trai cay, vi vay chi s6 °brix 1a
mot trong nhitng chi tiéu quan trong dé danh gia
chat luong cua trai trong qua trinh bdo quan. Ham
lwong chat kho cang cao, do ngot trai cang tang. Su
gia taing ham luong chat kho hoa tan trong tréai cé
lien quan truc tiép dén nhimg phan tmg thiy phan
tinh bot va sy chuyén héa tinh bot thanh duong.
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Hinh 1. Thay d6i ham lrong CKHT (A) va acid t8ng s (B) ciia trai lékima theo thoi gian bao quan
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Hinh 1A cho thdy ham luong chat kho hoa tan
trong trai lekima c6 xu huéng ting theo thoi gian bao
quan. Ham luwong chat kho hoa tan sau 6 ngay bao
quan do duoc 19,76+1,27°brix (ting 24,51%) va sang
dén ngay tht 10 1a 20,89+1,66°brix (tang 34,28%), qua
d6 cho thady ham luong chat kho hoa tan tang trong
suodt qua trinh bao quan. Sy gia ting ham luong chat
kho hoa tan 1a do tinh bot trong trai duoc chuyén hoa
thanh duong hoac su thay phéan cta polysaccharide &
thanh té bao (Kishore ef al, 2011); do su ting toc do
ho hép va mat nuoc (Petriccione et al, 2015a). Két
qua trén hoan toan phu hop do trai lékima duwoc thu
hoach vao giai doan thuan thuc, trai dang buoc vao
giai doan chin, khi d6 dud6i tic dung ctia enzyme
protopectinase, protopectin bi thity phan chuyén hoa
thanh pectin hoa tan. Bén canh do, & giai doan nay
ham luwong nudc trong trai con nhiéu, su thoat hoi
nuoc ty nhién xay ra kha manh da lam cho ham
luong chat kho hoa tan ting lén dang ké va cac thanh
phan hoa tan trong trai lékima ciing duoc tong hop
nén lam gia ting ham luong chat kho hoa tan trong
trai (Zhong et al, 2006). Tuy nhién dén ngay thit 12
ham Iuwong chat kho hoa tan gidm nhe
(20,72+1,53°brix), khong khac biét théng ké so voi
ngay thit 10, ndong do chat kho hoa tan cé xu huéng
ting cho dén khi dat duoc muc t6i da & giai doan
chin hoan toan va c6 biéu hién gidm nhe & giai doan
cudi Lemma et al (2012) va sy gidm nay la do cac
chét ran hoa tan nhu duong, acid va cac san phiam
trao ddi chat trung gian van tham gia vao chu trinh
Krebs @é cung cdp nang luong nhdm duy tri hoat
dong song binh thuong cua trai (Clark e al, 2003).
Bén canh d6, sau khi thu hoach ham luong acid tong
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giam trong sudt qua trinh chin cta trai cay, sy gidm
ham luong acid téng cé lién quan dén su gia tang
hoat tinh clia enzyme succinate dehydrogenase,
citrate dehydrogenase va giam hoat tinh ctia enzyme
citrate synthase. Két qua thé hién & hinh 1B cho thay
ham luong acid téng so cia trai lékima gidm trong
qua trinh bido quan tr 0,18£0,004% xudéng
0,11+0,003% tuong tmg tir ngay dau tien bat dau bao
quan sang ngay 12 (chi con lai 63,63%). Theo Clark et
al. (2003), acid hitu co ciing 12 nguyén liéu ho hap, vi
vay trong qua trinh bdo quan acid hitu co bi giam
xudng va acid téng s6 gidm do anh huéng boi toc do
trao ddi chat, dic biet str dung acid hiru co lam chat
nén cho qua trinh ho hap. Ngoai ra acid hitu co con
tac dung véi ruou sinh ra trong trai dé tao thanh cac
ester lam cho trai c6 mui thom dic trung khi chin
nén ham luong acid tdng so gidm cling véi su trudng
thanh ciing nhu qua trinh chin cta trai ciy (Albertini
et al, 2006). Ngoai ra, ham luong acid téng s6 giam
con do khi bat dau giai doan thuan thuc va chin, acid
tham gia vao qua trinh sinh hoa, téng hop cac hop
chat mui nén 1am gidm nhanh gia tri nay (Srinivasa
etal, 2002).

3.2. Ham luong tinh bot va duong khir

Trong cac loai trai cay nhiét déi, carbohydrate
tich tu trong qua trinh truong thanh dwdi dang tinh
bot, khi trai chin tinh bot thuong chuyén hoéa thanh
cac loai duong (Ahmad va Siddiqui, 2015), lam 16ng
180 cau trac té bao dan dén trai bi mém dan theo thoi
gian bao quan, cung voi d6 thi viéc tich tu duong xay
ra, tao vi ngot cho trai.
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Hinh 2. Thay d6i ham heong tinh bot (A) va dwdmg khit (B) ctia trai 1ékima theo thoi gian bado quan
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Két qua thé hién & hinh 2A cho thay, trong qua
trinh bao quan ham luong tinh bot ctia trai 1ékima
giam dang ké tir 25,30+2,2% (¢ ngay thir 2) xudng
16,33£2,66% (& thr ngay 6). Sau d6 giam nhanh
chong tr ngay 8 va ngay 10 (13,59+2,41% va
5,17+1,85%), diéu nay ciing twong tr nhu nhan dinh
cua Khawas et al. (2014): ham luong tinh bot giam
dan tir 12,36 g/100 g xudng 11,21 g/100 g & cac giai
doan phat trién truéng thanh cta chusi Musa ABB.
Nguyén nhan la do qua trinh thay phan tinh bot
thanh dextrin, maltose va glucose b6i enzyme
phosphorilase, o va B-amylase; chinh sy thay phan
nay lam cho ham luong tinh bot gidm xudng va ham
lwong duong tang lén. Sy thiy phén tinh bot thanh
duong hoa tan 12 mot trong nhitng thay déi dé thay
nhat trong trai lékima, chinh su thtly phan nay lam
cho ham luwong duong khit ting, lam thay déi vi cia
trai. Bén canh d6 sy hinh thanh duong khir trong
thoi ky chin cta trai khong chi tit qua trinh chuyén
hoa tinh bot ma con do cac hoat dong chuyén hoa
khac nhu saccharose, cellulose, hemicellulose,
pecitn va lignin,... Sau d6 céac loai duong da dan dan
bi chuyén thanh duong don, cac duong don nay tham
gia vao qua trinh ho hap dé tao nang luong duy tri su
song cua trai (Albertini et al, 2006). Két qua thé hién
& hinh 2B nhan thdy, tir ngay thit 4 ctia qua trinh ton
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trit ham lugng duong khit cta trai c6 xu huéng ting
nhanh (7,03+0,55%) va dat dinh diém cao nhit vao
ngay thit 8 (13,10+£0,38%), khong cé su khac biéet
théng ké so voi ngay thir 10. Va ham luong duong
khir giam con 12,35+0,42% vao ngay tht 12 cia qua
trinh ton trit. Him luong duong khit cta trai gidm
xudng vao nhitng ngay cudi ctia qua trinh ton trir c6
thé do lic nay duoc dung nhiéu cho hoat dong
chuyén hoa ho hap, 1én men, téng hop cac chat thom
va cac qua trinh tiéu thu ning luong khac dién ra
nhanh (Lebrun et al, 2008)

3.3. Ham luong carotenoid va tannin

Carotenoid 12 mot trong nhitng hop chat c6 hiéu
qua trong viéc choéng oxy hoa, mot chat dong vai tro
rit quan trong trong viéc ngan ngira bénh & con
nguoi va duy tri stc khée, chong lai bénh tim mach
hodc phong ngtra duc thiy tinh thé, ung thu va cac
bénh man tinh khac & nguoi (Wang et al., 2010).
Ngoai ra, carotenoid con 1a chét tao mau trong thuc
phiam. Trong qua trinh bdo quan trai cay, sic t6 diép
luc dé bi thay d6i dudi tac dung cta nhiét do ciing
nhu cac tac nhan héa hoc, trong qua trinh chin thay
d6i ro nhat thuong 1a chlorophyll gidm di, carotenoid
dan dan tang lén dé tré thanh chat mau chinh cda
trai chin.
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Hinh 3. Thay d6i ham leong carotenoid (A) va tannin (B) cda trai lékima theo thoi gian bao quan

Theo hinh 3A cho thdy, ham luong carotenoid
clia trai lekima tang dan theo thoi gian bao quan, tir
82,93+2,33 ng/g (ngay thi 2) lén 113,27+2,36 pg/g
(ngay tht 8 va dat cuc dai vao ngay thua 10
(124,27+3,05 pg/g), diéu nay cé thé 1a do carotenoid
nam trong té bao sic t6, thuong duoc che bdi chat
diép luc va cac mo thuc vat khong quang hop va sy
phan huy chat diép luc (chlorophyll) nén sic té vang
(carotenoid) gia tang trong qua trinh chin cta trai

124

(Charoenchongsuk et al., 2015). Vi vay téng ham
luong carotenoid theo chiéu hudéng tang trong qua
trinh chin cta trai lekima, chuyén tir mau xanh sang
mau vang. Dén ngay thit 12 trai tré& nén mém, bé mit
trai bi nut, lam cho oxy va anh sang tac dong vao,
cung thoi diém sy hién dién ctia enzyme lipoxydase
coO trong noi tai nén ham luong carotenoid cua trai
khong tang nita ma bat dau c6 khuynh huéng giam
xuéng. Hon nita trong qua trinh chin, chuyén déi
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chlorophyll thanh carotenoid, chuyén déi sinh hoéa
tinh b6t thanh duong, protopectin khong hoa tan
thanh pectin va mat acid hitu co thong qua qua trinh
oxy héa la nguyén nhan lam ting duong va
carotenoid, cho nén ham luong carotenoid chi con
119,28+3,05 pg/g. Bén canh do, tannin 1a hop chat tu
nhién thuoc nhém polyphenol phé bién c6 & thuc vat,
khi trai cay chuyén tir giai doan trai xanh sang trai
chin, enzyme polyphenol oxydase xuc tac phan tng
oxy héa hop chat polyphenol thanh quinon, khi d6
cac o-quinon duoc tao thanh két hop voi cac acid
amin tao cac hop chat mau. Cho nén nguoc lai voi
ham luong carotenoid, theo hinh 3B cho thdy ham
lwong tannin ludén c6 khuynh huéng giam dan theo
thoi gian ton trit tr ngay thit 4 dén ngay tha 8
(295,27+2,35 mgTAE/g - 211,16+2,37 mgTAE/g) va
giam nhanh vao ngay tht 10 (66,87+2,83 mgTAE/g).
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Nguyén nhan tannin gidm c6é thé do tannin (trong
qua mong, qua hach) bi thiy phan trong qua trinh
ton trir. Nhu vay, khi trai lekima chuyén tir mau xanh
sang mau vang thi ham luong tannin gidm dan ti
ngay thit 2 dén ngay thit 12 (p<0,05).

3.4. Ham luong polyphenol (TPC) va flavonoid
(TFC)

Cac hop chat phenolic va flavonoid 1a thanh phan
chat khang oxy héa chinh trong mot so loai trai cay.
Vé mit y hoc, polyphenol 1a mot trong nhitng hop
chat tu nhién c6 nhiéu tac dung nhu chéng oxy héa
manh, khang viem, chong di tng, chong ldo hoa va
mot s6 bénh nhu ung thu, tim mach, réi loan thoai
héa than kinh, cac hop chat nay ciing c6 vai tro bién
d6i he vi sinh vat duong ruét theo chiéu huong co loi
cho strc khoe.
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Hinh 4. Thay d8i TPC (A) va TFC (B) ctia tr4i lékima theo thoi gian b4o quin

Do chin cta nguyén liéu ban dau 1a mot nhan t6
anh huong rat 16n dén qua trinh thu nhan polyphenol
ciing nhu cac hop chat sinh hoc khac. Két qua
nghién cttu cho thay TPC ting dan theo thoi gian bao
quan (Hinh 4A). TPC cda trai lékima tang dan ti
ngay tht 2 dén ngay thit 10 (twong tmg 1a 5,66+0,14
mgGAE/g lén 7,11+0,11 mgGAE/g), nhung dén
ngay thit 12 TPC lai ¢6 chiéu huéng giam (6,97+0,13
mgGAE/g). Diéu nay ciing tuong ty nhu nhan dinh
cua Lima et al. (2006): ham lugng TPC trong mang
cau xiém gidm vao cudi thoi gian bao quan, khi mang
cau xiém da chin hoan toan. Ngoai ra flavonoid 1a
mot nhom hop chit khang oxy héa thudc nhom
polyphenol, c6 hoat tinh khang oxy hoéa manh nho su
c6 mat ctia cic nhém hydroxyl nhan thom cta cac
flavonoid. Két qua phan tich TFC (Hinh 4B) cho
thay TFC trong thoi gian bdo quan ciing c6 su dao
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dong trong khoang 5,47+0,18 mgQE/g - 6,60+0,17
mgQE/g tir ngay tht 2 dén ngay thit 10 va sau do6 lai
c6 xu huong giam xudéng 6,55+0,10 mgQE/g vao
ngay thir 12, diéu nay ciing giong nhu két qua nghién
ctru: ham luong TFC ctia hanh tay do va tring cé xu
huéng gidm vao nhimg ngay cudi trong qua trinh bao
quan (Olusola et al, 2018). Nhu vay, khi trai lékima
chuyén tir mau vang xanh sang mau vang cam thi
TPC va TFC luoén c6 khuynh huéng tang dan theo
thoi gian bao quan (R*>>0,93) va su khac biét thong ke
nay cé y nghia & 95%.

4. KET LUAN

Tt cac két qua ctia nghién ctru cho thay trai
lékima sau thu hoach duoc bdo quan tir 8 dén 10
ngay & nhiét do tir 30-32°C duy tri duoc thanh phan
héa hoc 6n dinh. Cu thé: ham lugng chat kho hoa tan
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dat 20,89+1,66°brix; ham luong duong khir dat
13,10+0,38%; ham luong carotenoid dat 124,27+3,05
ng/g; TPC dat 7,11£0,11 mgGAE/g; ham luong acid
téng so6 1a 0,11x0,003%; ham luong tinh bot 1a
5,17+1,85% va ham luwong tannin la 66,87+2,83
mgTAE/g, thich hop dé cac nha ché bién lua chon
nguon nguyeén liéu pht hop cho qua trinh san xuat.
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STUDY ON CHANGES OF CHEMICAL COMPOSITION OF Pouteria campechiana
FRUIT IN STORAGE TIME
Tran Xuan Hien, Huynh Lien Huong, Nguyen Trung Thanh
Summary

The Pouteria campechiana compositions are good health for humans such as carotenoids, tannin,
polyphenol, etc. Therefore, the management of preserving fruit to ensure chemical compositions of fresh
fruit are important for market and processing. The objective of this study was to determine the effects of
post-harvesting maturity on the chemical composition of the fruit at room temperature storage. The results
showed that total soluble solids, reducing sugars, carotenoids, total phenolic, total flavonoid to increase the
storage time. After 10 days of storing, the total soluble solids were 20.89-1.66°brix (increasing 34.28%); the
reducing sugars were highest at the day 8" (13.10£0.38%); the carotenoid and TPC were 124.27-3.05 pg/g
and 7.11-0.11 mgGAE/g at the 10" storage day. However, total content acids, starch and tannins to decrease
during storage (such as total content acids were 0.11-0.003%, starch (5.17+1.85%) va tannins (66.87-2.83
mgTAE/g) at the 10" storage day. Pouteria campechiana has retained physical properties on day 810%™
storage time. This is the basis for choosing storage, processing time, and ensuring the quality of Pouteria
campecchiana fruit.
Keywords: Pouteria campechiana, chemical composition, postharest, storage time.
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