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TOM TAT

Nghién ciru da tién hanh phan tich va do dac cac ddac tinh hinh thdi,
tinh chat héa Iy co ban cia 5 logi qua ¢ miii dwoc trong phé bién &
Pong bang song Ciru Long, bao gom budi da xanh, bugi Nam Roi,
cam sanh, cam xoan va chanh khéng hat; ngodi ra, sw phdan bé thanh
phan chit xo tir phu phdam 5 logi qud c6 mii ndy dé dwoc xdc dinh.
Két qua nghién cieu cho thdy 6 sy twong quan gilka cdc thong 6 vé
dac tinh hinh thai nhw khoi heong, khéi hrong riéng, dwong kinh qua
va mau sdc. PG am ciia thit qud luén cao hon phan vo. Cd vo xanh, vo
trdng va thit qua déu giau carbohydrate, ké dén la lipid va tro, ham
leong protein rdt thap. Xét vé co cau thanh phan chdt xo, tong ham
heong xo cao nhat ¢ vo trang (67,0342,61%) va cii qud
(70,0243,06%) cam sanh, nguoc lai, chdt xo trong vé xanh cia cam
sanh (45,2842,89%) va cam xoan (29,30+1,08%) déu thap. C6 sw
twong quan ty ¢ thugn giita chdt xo tong sé6 (TDF) va chat xo khéng
tan (IDF) ¢ tat ca phan phu pham ¢ 5 logi qua.

Tir khéa: Chat xo, hinh thdi, mau sdc, qua cé mii, twong quan

ABSTRACT

The study analyzed and measured the morphological characteristics
and basic physicochemical properties of 5 types of citrus fruits
commonly grown in the Mekong Delta, including da xanh pomelo, Nam
Roi pomelo, and sanh orange, xoan orange, and seedless lemons. In
addition, the distribution of fiber composition from by-products of these
5 citrus fruits was determined. Research results showed that there was
a correlation between morphological characteristic parameters, such as
weight, density, fruit diameter, and color. The moisture content of the
flesh of these fruits is always higher than that of the peel. Both green
peel, white peel and flesh were rich in carbohydrates, followed by lipids
and ash, and a very low protein content. In terms of fiber composition,
the total fiber content was highest in the white peel (67.0342.61%) and
Sfruit flesh (70.0243.06%) of sanh orange, on the contrary, the fiber in
green peel of sanh orange (45.2842.89%) and xoan orange
(29.3021.08%) were both low. There was a positive correlation between
insoluble dietary fiber (IDF) and total dietary fiber (TDF) in all by-
products in 5 citrus fruit types.

Keywords: Citrus fruits, color, correlation, fiber, morphological
characteristics
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1. GIOI THIEU

Theo General statistics office (2023), tinh dén
cudi ndm 2022, dién tich hién c6 cua cdy an qua &
Viét Nam 1a 1221,4 nghin ha. Trong 7 loai cay &n
qua 1au nam chu yéu déu c6 su hién dién cua budi
(110,5 nghin ha), nhém cam, quyt (109,7 nghin ha)
v6i san luong budi ting dan tir nam 2018 (tir 653,7
nghin tin) dén nam 2022 (1142,6 nghin tan); san
luong cam, quyt ting tir 1100,8 nghin tan 1én 2009,3
nghin tin, 90% 1a cam (1807,9 nghin tin). Trong sd
nay, san lugng cam dong bang séng Ciru Long
(PBSCL) 1a 1148,1 nghin tan, chiém 63,5% san
lugng cam ca nude. Vinh Long 1a dia phuong co
dién tich trong cam tap trung va phat trién manh, san
luong cam ctia Vinh Long dat 822 nghin tan, chiém
41% tong san luong cam ciia ca nudc, ting gén 8 lan
sau 5 nam. Ving PBSCL dd bat dau hinh thanh
vung chuyén canh cay c6 mui, dac biét 1a buoi da
xanh & Bén Tre, buéi Nam Roi va cam Vinh Long.
Riéng cdy chanh ciing dugc phat trién manh &
DPBSCL, dién tich tréng chanh nam 2022 chiém
69% ca nudc (29,7 nghin ha trén tong s6 42,9 nghin
ha ctia ca nudc) nhung san lugng thu hoach lai
chiém dén 81%), tap trung & Long An, Tién Giang
va Hau Giang, cha yéu 1a chanh khong hat. Chi cam
quyt thudc loai ciy dn qua quan trong dugc trong
trén thé gidi, trong d6 cam chiém 56%, quyt: 17%,
chanh: 11%, va cudi clng & budi: 6% trong tong
san lwong hang nam cua Citrus (Makni et al., 2018).
Tréai cay c6 mui ngoai viée tiéu thu tuoi, 1a ngudn
cung cap vitamin C cao, ting cuong hé thong mién
dich, con dong thoi gitip 1am cham qua trinh 130 hoa
do chira nhiéu khoang chit, hoat chat khang oxi hoa
va chét xo. Dic biét, vo 1a thanh phéin chinh cua chét
thai tir nganh cong nghiép thuc pham, chiém khoang
50% khéi luong qua, 13 noi tap trung cac phan tur
hoat tinh sinh hoc nhur chat chdng oxy hoa ty nhién,
phenolic, flavonoid va chit xo (Fava et al., 2013;
Makni et al., 2018).

Mic du qua c6 mii ho cam quyt 1a ngudn nguyén
lidu co vai tro chi lyc trong nganh cy trong néi
chung va nganh ché bién nudc ép noi riéng, nhung
it dugc quan tim dén thanh phan chét xo va chua co
dir liéu thong ké vé tinh chat héa 1y co ban giira cac
vi tri chinh trong vo qua, nhit 1a cam, chanh con
chua dugc quan tim nhiéu. Nghién ciru nay duoc
thuc hién véi muc tiéu xac dinh cac dac tinh hoa ly
va sy phan bd chét xo cua 5 loai qua c¢6 mui dugc
trong nhiéu & khu vue PBSCL goém budi da xanh,
buoi Nam Roi, cam sanh, cam xoan va chanh khong
hat, gitip xdy dung co s dir lidu va lam tién dé cho
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su dinh huéng khai thac t6t hon gia tri kinh té vé qua
¢6 mui.
2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén liéu

Buoi Nam Roi (Citrus grandis L.) va budi da
xanh (Citrus maxima) déu c6 d6 tudi thu hoach 1a 8
thang sau khi ra hoa, chon dong nhit cay budi 5 dén
8 nam tudi. Trong d6, budi Nam Roi duoc thu hai
tryc tiép tir vuedn budi ¢ thi xa Binh Minh, tinh Vinh
Long; trong theo tiéu chuan VietGap. Budi da xanh
thu hai tir vuron trong theo chi din dia 1y ¢ xa Phudc
Thanh, huyén Chau Thanh, tinh Bén Tre.

Cam sanh (Citrus reticulata X sinensis) va cam
xoan (Citrus nobilis) déu duoc thu mua tai nha vuon
dugc trong theo tidu chuan VIETGAP (huyén Tra
On, tinh Vinh Long) véi thoi diém tir khi ra hoa dén
thu hoach 1a 8 thang (cam sanh), 9 thang (cam xoan),
chon vudn cam 5 nam tudi.

Chanh khéng hat (Citrus limon (L.) Burm.f)
ciing dugc thu hai tir cay chanh 4-5 nam tudi dugc
trong tai Nong trai chanh khong hat theo tiéu chuan
Global GAP cua Cong ty c6 phan thwong mai va dau
tu Chanh Viét (huyén Bén Lirc, tinh Long An). Thoi
gian tir khi ra hoa dén thu hoach 1 100 ngay.

Ca nam loai qua duoc chon daé nghién ctru chi
thu hoach vao budi sang, dé nguyén cudng, bao gbi
trai bang gidy bao va van chuyén vé phong thi
nghiém bang thung glay carton. Qua trinh thu hai va
véan chuyén dam bao két thiic trudc 10 gio sang.

2.2. Phwong phap nghién ciru
2.2.1. Chudn bj mdu

Cac loai qua c6 mui sau khi thu nhan duoc loai
b6 tap chat bam bén ngoai. Khéi lugng qua dugc
can, do duong kinh (noi rong nhét cia qua), boc vo
va tach riéng timg phan ciia qua (vo xanh, vo trang,
thit qua, cac phan phu khac), sau d6 xac dinh khoi
lugng cua timg phan; cit nhd hodc nghlen ting
thanh phan riéng biét (thit qua, phan phy pham can
khao sat) cho cac phan tich tiép theo.

vChué”in bi miu dé phan tich xo: Cac phan phu
pham da tich riéng, sau khi nghién nho dugc say dén
khdi lwgng khong ddi (46 am thap hon 10%) bang
thiét bi say déi luu khong khi néng ¢ nhiét do
70+3°C. Nguyén li¢u sau say duoc xay thanh bot,
dong riéng thanh cac goi 5 g, trir trong binh hut & 4m
dé > phén tich thanh phéan chat xo. Thoi gian sir dung
mau da chuan bi khong qua 2 tuan.
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2.2.2. Phuong phap phan tich

— Khdi lugng, ty 1& cc thanh phan: s dung
can phan tich, d6 chinh xac 0,001 g (Ohaus, Hoa
Ky);

— DPuong kinh (cm): dung thude kep dién tir, do
chinh xac 0,02 mm (Mitutoyo, Nhat Ban);

— Khdi lugng riéng (kg/m’): St dung phuong
phap thay thé chét long dua trén 1y thuyét
Archimedes (Mohsenin, 1970, trich din b&i Sahin &
Sumnu, 2006).

- Mau sdc: Xac dinh‘d(f) sang L*(d0 sang), su
chuyén mau a* va b* bang may do mau FRU-
WR10QC (Trung Qudc).

— Chi ti€u héa ly (chi xdc dinh dbi voi thit qua) :
pH duge do trye tiép tur dich ép, su dung pH ké
(HM-41X, Nhat Ban), ham luong chat kho héa tan
TSS (Atago, 0-35, Nhat Ban), acid toan phan TA
duoc phan tich theo phuong phép chuan d¢ bang
NaOH 0,IN (Pham & Bui, 1991).

— Céc chi tiéu hoa hoc co ban: (i) P 4m (%):
phuong phap say dén khéi lwong khong d6i (AOAC
950.46); (ii) Tro (%): nung chay céac chat hiru co &
550 - 600°C (AOAC 923.03); (iii) Protein tong sd
(%): phuong phap Kjeldahl (AOAC 960.52);
(iv) Lipid (%): phuong phap Soxhlet (AOAC
920.39); (v) Carbohydrate (%): theo phuong phap
cua Ani & Abel (2018).

— Chét xo thanh phén: Can 1 g bt nguyén licu,
thém 50 mL d&€m phosphate, lan luot thém céc loai
enzyme khac nhau tr bg kit phan tich chét X0, cu thé
12 100 pL a-amylase (pH 6,040,1) 0 100°C trong 15
phit, 100 pL protease (pH 7,5%0,1, diéu chinh bing
NaOH 0,275 M) u 60°C 30 phat, 300 pL
amyloglucosidase (pH 4,0-4,6, di¢u chinh bang HCI
0,325 M) 11 60°C 30 phut. Sau do, loc va rira lan lugt
véi nudce, ethanol va acetone thu duge xo khong tan
(IDF) theo AOAC 991.42. Phan dich thu nhan duoc
két tha voi ethanol 96° (ty 1¢ dich/ethanol 14 1:2) &
nhiét do phong trong 1 gio va rira lan lugt véi
ethanol va acetone thu dugc xo tan (SDF) theo
AOAC 993.19. Chét xo téng so (TDF) dugc tinh
theo cong thirc: TDF = SDF + IDF.

2.2.3. Bo tri thi nghiém

a. Khdo sat dic tinh hinh thdi, tinh chdt vt Iy
va ty I¢ phan bo thanh phan khoi lwong qua
c6 mui ho cam quyt pho bien tai DPBSCL

Khéo sat duogc thuc hién trén 5 loai qua c6 mui
ho cam quyt (budi Nam Roi, buoi da xanh, cam
sanh, cam xoan, chanh khong hat). Céac dac tinh hinh
thai nhur hinh dang qua, mau sic vé qua dugc ghi
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nhan trude khi can khéi lvong, do duong kinh. Qua
sau d6 dugc boc tach riéng timg phan: vo xanh, vo
trang, thit qua, cdc phan phu. Khdi lugng ciia timg
phan dugc xac dinh. Riéng phan thit qui, vé xanh
va vo tring duoc xac dinh chi s mau sic (L*, a*,
b*). Phan loai sy thay ddi tinh chat vat 1y cia qua
theo duong kinh va xdc dinh tuong quan gitra dudng
kinh, khdi Iugng, khéi luong riéng va mau sic cia
qua.

b. Khdo sdt thanh phan héa hoc co ban cua
thit qua co6 mui ho cam quyt pho bien
tai DBSCL

Céc thanh phan co ban cua thit qua dugc phan
tich, bao gém d6 Brix, pH, acid chuin d6, 46 am,
protein, lipid, tro, carbohydrate (%) dé d4nh gi4 chat
lugng an va dinh hudng Gng dung thit qua cé mui.

c. Khdo sdt co cau chit xo & phu pham ciia 5

logi qua

Dua trén két qua phan tich ty 1& thanh phan cua
5 loai qua c6 mui, phu phém duoc chon loc dé danh
gi4 co cdu thanh phan chat xo (chat xo tong sd, X0
khong tan va xo tan), xdy dung twong quan cta co
cAu chit xo va x4c dinh nhém phy phim phu hop
cho nghién ciru thu nhan chat xo.

2.2.4. Phurong phdp xir Iy 56 liéu

Thi nghiém duoc bé tri vi 3 1an 13p lai, s6 luong
quéa cho mdi lan thi nghiém la 30 qua cho mdi loai.
Céc két qua dugc thé hién dudi dang trung binh cua
3 14n lap lai + do 1éch chudn. Két qua dwoc thong ké,
phan tich phwong sai, kiém dinh LSD ¢ mirc y nghia
5% bang chuong trinh Statgraphics Centurion 16.1.

3. KET QUA VA THAO LUAN

3.1. Dic tinh hinh thdi, tinh chat vat 1y va ty
1¢ phian bo thanh phan khoi lugng cua
qui c6 muai ho cam quyt phé bién
& PBSCL

Phia ngoai ca 5 loai qua c6 mui dugc khao sat
déu cho thay c6 hinh dang tuong ty nhau (Hinh 1),
¢ dang hinh cau (Rosales & Suwonsichon, 2015;
Ladaniya, 2022), trir budi Nam Roi ¢6 hinh qua 1é.
Dic diém hinh thai clia budi da xanh gidng budi
Tubtim Siam va Thong Dee ctia Thai Lan. Ngugc
lai, budi Nam Roi lai giéng budi Kao Numpueng,
Kao Tangkwa va Kao Yai ctia Thai Lan, thit qud c6
mau vang (Rosales & Suwonsichon, 2015). O do
tudi thu hoach phé bién dé thuong mai hoéa, ca 5 loai
qua déu co thé phan thanh 3 nhom chinh ¢6 sy khac
biét vé duong kinh ciing nhu khéi luong trung binh
va khdi luong riéng cua qua (Bang 1). Viéc phan
nhom duong kinh dugc dua theo ti€u chuan Viét



Tap chi Khoa hoc Pai hoc Can Tho Tdp 61, S6 1B (2025): 82-93

Nam vé budi qua tuoi (TCVN 10746:2015), cam khong hat déu c6 khéi lugng riéng 16n hon. Dac biét,
qua tuoi (TCVN 1873:2014) va chanh khéng hat cam sanh va chanh khong hat ¢ ¢& trai nho déu c6
qua twoi (TCVN 12095:2017). Buéi Nam Roi thugc khdi luong riéng cao hon khéi luong riéng ciia nude
nhém c6 khdi lugng riéng nho nhét, ké dén 1a busi (qua chim trong nuéc).

da xanh, trong khi cam sanh, cam xoan va chanh

Buoi da xanh Budi Nam Roi Cam sanh Cam xoan Chanh khong hat
Hinh 1. Hinh thai v mau sic ngoai quan ciia nim loai qua ¢é mui ho cam quyt dwgc trong & PBSCL

Bing 1. Su thay déi tinh chit vat Iy ciia 5 loai qua cé mii & PBSCL

Phan nhém dwong kinh Khoi lwong trung Duwong kinh trung binh  Khoi lwgong riéng trung

binh (g) (cm) binh (kg/m’)
Budi da xanh
120-136 mm 899,16+47,32% 12,90+0,62° 803,93+£77,62°
130-145 mm 1079,07+56,79° 13,66+0,72° 813,47+85,91°
139-154 mm 1320,86+69,52° 15,09+0,62° 736,58+66,46°
Budi Nam Roi
114-124 mm 655,98+34,53* 12,16+0,76° 704,44+110,677
122-135 mm 874,24+46,01° 13,0840,21% 748,02+68,39?
131-145 mm 1095,97+57,68° 13,86+0,63" 789,82+65,10°
Cam sanh
58-65 mm 118,21£7,592 6,03+0,17* 1027,09+38,62°
64-73 mm 142,73+6,42° 6,57+0,11° 960,09+28,372
87-100 mm 328,15+19,22° 8,82+0,25° 916,90+£81,02°
Cam xoan
64-73 mm 153,55+4,10° 6,88+0,12* 903,23+53,11°
67-76 mm 205,47+6,99° 7,37+0,20° 981,86+67,56*
74-81 mm 256,2242,08° 7,92+0,17° 088,76+68,712
Chanh khong hat
45-51 mm 77,06+2,64* 5,22+0,19* 1038,36+89,39*
48-56 mm 90,73+5,01° 5,60+0,10° 991,04+89,932
53-62 mm 104,76+5,51° 5,98+0,17¢ 936,65+48,79?

Gid tri duoc bidu thi bﬁng trung binh + d¢ léch chudn cia phép do 3’ lan. Ty rong cung mét cot va cung logi mau, cdc gid
tri o chit cdi theo sau giong nhau thi khac biét khong co y nghia thong ké ¢ p<0,05.

Bing 2. Ty 1¢ phan bo thanh phin ciia 5 loai qua cé mii

Loai qua c6 mui (%)

Vitr Bubi da Buwéi Nam Roi Cam sanh Cam xoan Chanh khong
xanh hat

V6 xanh 14,41£0,52°8¢  11,41+0,84%  18,39+4,09%  13,82+1,77°¢  11,00+1,89%°

Vo tréng 21,76£0,59%¢  24,46+0,77°¢  11,3640,42%¢  10,64+1,70%° 18,300,748

Thit qua 55,2740,90%  53,2240,25%¢  63,3544,665  70,06£2,29% 65,942,488

(Lc"fllivguz*)‘O P 687+41,84%C  7.66£1,57°C  505£0,27°B  438+]20A5 3,931,044

Hat 0,94+0,58%*  0,87+0,37%  0,25+0,14%

Vo cudng 1,70-0,4425¢ 2,31+0,75% 0,98+0,29*48 0,85+0,26* 0,84+0,33*
Gid tri dwoc biéu thi bang gid tri trung binh + dg léch chudn ciia phép do lap lai 3 ldn.

Cac gid tri c6 chit cdi theo sau gibng nhau trong cing mét cot (chit in thuong) hodc hang (chit in hoa) thi khdc biét
khong co y nghia thong ké ¢ p<0,05.
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Két qua ¢ Bang 2 cho thay ty 1é phan thit qua cua
buai lai the‘ip hon so v&i cam va chanh, cam xoan c6
ty 1& thit qua cao nhit (70,06£2,29%), khac biét
khong y nghia so voi chanh khong hat
(65,94+2,48%) dong thoi cam xo0an ¢ ty 16 vo tring
thap nhat (10,64+1,70%) va khac biét khong y nghia
dbi v6i cam sanh (11,36+0,42%), nguoc lai budi
Nam Roi ¢6 ty 1& vo tring cao nhat (24,46+0,77%)
va ty 18 thit qua thap nhat (53,22+0,25%), khac biét
khong ¥ nghia d6i voi budi da xanh (55,27+0,90%).
Tuy nhién, su twong quan nay khong ty 1¢ thuan,
dién hinh nhu chanh khong hat c6 ty 1€ thit qua thude
nhom cao, khong khéac biét c6 ¥ nghia théng ké khi
so sanh v&i cam xo0an va cam sanh, nhung lai co ty
1¢ v6 trang cao hon ca hai gidng cam. Nguoc lai,
phén v6 xanh cam sanh chiém ty 1€ cao nhét, khac
biét khong ¥ nghia d6i v6i buoi da xanh va budi
Nam Roi.

Phan 18i va bao tép chiém ty 1¢ kha 16n, tir
3,93+1,04% & chanh khong hat dén 7,66+1,57% &
budi Nam Roi. Diéu nay cho théy khi tlén hanh phén
tich co ciu xo ¢o trong phu pham, can cha y dén
thanh phan nay. Trong sd cac loai qua c6 mui, budi
12 loai qua c6 16p vo nhidu va day nhat voi khéi
luong vo thuong chiém 30% khdi lwong cia qua
(Nor et al., 2015). Theo nghién ctru cia Mahato et
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al. (2018), phan vo budi chiém 27%, voi 10% 1a vo
xanh va 17% 13 vo tring. Bén canh d6, dbi voi cac
loai qua khac thudc ho cam quyt, lvong phu pham
dugc thai ra trong qua trinh san xuit chiém khoang
5 dén 70%, trong d6 bao gém vo (60 — 65%), cac md
bén trong (30 — 35%) va hat (10%) (Fermoso et al.,
2018). Tuy nhién, c6 su khac bi€t gitra ty 1€ phan bo
céc thanh phéan trén, phu thudc vao loai qua, giéng
va mua thu hoach cua cay ho cam quyt. Trong vo
qua twoi c6 chira thanh phian chinh nhu nudc,
cellulose, hemicellulose, duong hoa tan, lipid (chu
yéula D- limonene). Viéc tan dung phu pham tir qua
ho cam quyt dé thu hoi cac hop chat tu nhién, dic
biét huéng dén thu nhan chit xo s& gop phan gia
tang gia tri cua cac loai qua nay nhu phat trién cac
loai thuc phém chirc nang, thuc phém hd tro stc
khoe (Tocmo et al., 2020). Su két hop giita két qua
do dac cac tinh chét vat Iy (Bang 1) va sy phan bo cac
thanh phan (Bang 2) cho thay gia tri thp hon vé khi
luong riéng cua 2 loai budi so v6i cam va chanh la
phu hop khi ¢6 sy khac biét rd vé ty 18 v trang. Mot
diéu ciing can luu y 1a budi Nam Roi c6 dang qua 18,
khéc véi 4 loai qua ¢6 mui con lai. Chanh khong hat
¢6 khoi Iugng riéng cao, thdm chi chanh ¢ ¢& qua nho
(dudng kinh trong khoang 45-51 mm) con c6 khéi
luong riéng 16n hon khdi luong riéng cua nudc.

Bang 3. Mau sic (L*, a*, b*) ctia cac thanh phén 5 loai qua c6 mii & PBSCL

Vi tri khio sat Gia tri L* Gia tri a* Gia tri b*
Vo xanh

Buoi da xanh 43,28+0,60° -3,96+0,22¢ 20,35+0,89°
Budi Nam Roi 46,74+0,58¢ -3,54+0,12¢ 34,04+0,70°
Cam sanh 28,92+0,63* -7,13+0,90¢ 18,07+1,72°
Cam xoan 45,85+0,87¢ -15,37+1,36° 43,39+1,82¢
Chanh khong hat 49,82+0,52¢ -13,73+1,16° 36,77+0,88¢
V6 trang

Buoi da xanh 78,68+0,80* 1,00+0,09° 21,76+0,16*
Budi Nam Roi 78,59+0,50% 0,39+0,07* 22,40+0,05°
Cam sanh 83,56+7,68* 1,3840,41° 25,59+6,05°
Cam xoan 80,37+3,32* 0,68+0,17% 21,94+2,62°
Chanh khong hat 76,84+0,06* 0,36+0,07* 24,16+0,17°
Thit qua

Buoi da xanh 30,28+0,28* 9,68+0,24¢ 13,18+0,28*
Budi Nam Roi 46,05+0,79¢ -0,25+0,03? 18,41+0,55°
Cam sanh 36,06+2,27¢ 8,27+1,01° 49,50+4,57¢
Cam xoan 33,09+1,21° 4,70+0,76° 25,18+0,84¢
Chanh khong hat 50,33+0,14° -0,26+0,03° 20,18+0,16°

Gid tri dwoc biéu thi bang trung binh + dg l1éch chudn ciia phép do 3 lan. Trong cing mét cét va ciing logi mdu, cdc gid

tri 6 chi¥ cdi theo sau giong nhau thi khac biét khong c6 y nghia thong ké ¢ p<0,05.

V& mau sac, vo xanh cam sanh dam va bong hon
4 giong con lai, thit qua mau cam sang, tuong doi
nhiéu hat, cam xoan thi vé mau xanh nhat va mong
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hon, thit qua mau vang nhat, hat to hon. Chanh
khong hat vé xanh tron bong, thit qua cé6 mau vang
rat nhat, rat it hat hoac khong co6. Két qua do dac sy
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thay d6i mau sic cua vo xanh, vo tring va thit qua
ctia 5 loai qua nay (Bang 3) ciing cho thdy, vo xanh
cua cam sanh c6 gia tri L* (28,92+0,63) ciing nhu
gia tri b* (18,07+1,72) 14 thap nhat, khac biét khong
¥ nghia d6i voi vo budi da xanh. Sy khac biét vé chi
s0 L* va b* 1a khong c6 y nghia thong ké & vo trang,
tuy nhién gia tri a* thi c6 bién dong giita cac loai
qua. Trong khi d6, do sang L* cua thit qua dat cao
nhit ¢ chanh khong hat va thap nhat ¢ budi da xanh.
Budi Nam Roi va chanh khong hat c¢6 phan thit qua
mau kha nhat, thé hién & gia tri a* am trong khi gia
tri a* ciia cam sanh va budi da xanh cao. V4i mau
vang sam dic trung cua tép cam sanh, gia tri b* thé
hién mirc chuyén vang cua thit qua cam sanh cao
khac biét c6 ¥ nghia thong ké (49,50+4,57) so véi
04 loai qua con lai. Khong tim thiy cong bd trén
cam, chanh, tuy nhién, cac két qua nay ctng co sy
tuong dong voi két qua cong bd ciia nhom nghién
ctru Nguyen et al. (2021), Nguyen et al. (2022) trén
budi da xanh va budi Nam Roi.

banh gia tuong quan gilta cac tinh chat vat 1y
clia ting loai qué ciing nhu tong hop 5 loai qua cho
thay, c6 sy twong quan ty 1¢ thuan giita duong kinh
va khoi lugng, tuong quan nghich gitra duong kinh
va khdi lugng riéng, khdi lugng va khéi luong riéng
(Hinh 2). Mot diém kha tha vi 1a d6 mau a* (su
chuyén mau tir xanh 14 cay dén do) lai c6 xu hudng
ty 1¢ nghich v6i duong kinh va khéi lugng, trong khi
ty 18 thuan véi khoi luong riéng. Khi xét riéng timg
loai qua, déu co sy twong quan thudn giita dudng
kinh va khdi lugng, twong quan nghich gitta khoi
luong va khéi lugng riéng (trir budi Nam Roi, c6 18
do su khéc biét vé hinh dang qua). Budi da xanh ¢
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tuong quan nghich giita khéi luong va do sang L*
va d0 mau a* cua thit qua; ca budi da xanh va chanh
khong hat c6 twong quan thuan gitra L* va a*, b*
(Hinh 2b va 2f).

Nhin chung, céc két qua van cho thay, thit qua 1a
phan co gia tri cao nhat va luén chiém hon 50%,
phan phy pham con lai gdm vo6 xanh, vo trang va cui
qua (1i, bao tép) 1a nhitng phan can duoc quan tim,
dinh hudng str dung cho cic nghién ctru tiép theo.
Trong nghién ctru nay, thit qua 1a d6i tugng nghién
clru dugc quan tam dé danh gia chét lugng thong qua
cac thanh phan hoéa hoc co bén, trong khi phan phu
pham hudng dén viéc danh gia sy phan bd co cau
thanh phan chat xo — huéng nghién ciru con chura 6
nhiéu cong bd khoa hoc.

3.2. Thanh phin héa hoc co ban ciia thit qua

¢6 mui ho cam quyt ph bién tai PBSCL

Thanh phan héa hoc co ban tir thit qua ctia 5 loai
budi, cam, chanh phd bién & DPBSCL dugc phan tich
va thong ké, tong hop ¢ Bang 4; trong khi d6 cac
thong so chét luong (téng ham luong chat kho hoa
tan TSS, acid chudn d6 TA, chi s6 TSS/acid va ham
lugng vitamin C (%) dugc thé hién ¢ Bang 5.

Két qua tir Bang 4 cho thiy, thit qua budi c¢6 uu
diém v6i do am thap hon (84,46-86,05%) do d6 cac
thanh phan chat kho c6 ty 1¢ cao hon so voi cam va
chanh. Diéu nay ciing phi hop véi cach thic sir
dung pho bién cho cam va chanh 1a ép tach léy nudc,
trong khi d6 budi thuong dugc st dung dé an tuoi.
Tuy nhién, trong thanh phan co ban cta budai lai ¢6
ham lugng protein rat thap va lipid cao hon, c6 khac
biét véi cam va chanh.

Bing 4. Thanh phan héa hoc co bin ciia phén thit qua tir 5 loai qua cé mii & PBSCL

. A X Protein . Carbohydrate  Vitamin C
0, (U 0,

Loai qua P am (%) (%) Lipid (%) Tro (%) (%) (mg%)

B)l(l’;)’rll ﬁia 84,46+0,32*  0,004+0,00* 1,53+0,10¢ 0,43+0,01®  13,5840,22¢  35,23+1,32°
Bu’(ﬁi\ilam 86,05+0,61°  0,002+£0,00° 1,54+0,11¢  0,39+0,04° 12,02+0,68¢ 41,87+1,56°¢
Cam sanh 91,14+0,17¢  0,73+0,01°  0,32+0,03° 0,38+0,03° 7,44+0,17% 32,31+1,76®
Cam xoan 90,58+0,14*  0,87+0,02¢  0,15+0,02* 0,46+0,04" 7,94+0,15% 40,0443,21°¢
thAhanh 90,26+0,11¢  0,10+0,03°  0,57+0,01° 0,51+0,04¢ 8,56+0,10° 28,78+2,81°

ong hat

Gid tri dwoc biéu thi bang gid tri trung binh + dg léch chudn ciia phép do lap lai 3 ldn.

Céc gid tri c6 chit cdi theo sau giong nhau trong ciing mgt cit thi khdc biét khéng co Y nghia thong ké & p<0,05.
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Bing 5. Ham lwong chét kho hoa tan, acid tong s6 va pH ciia phin thit qua tir 5 loai qua c6 mii

Loai qua TSS (°Brix)  Acid toan phin TA (%) TSS/acid pH

Buéi da xanh 11,88+0,26" 0,44+0,02* 27,00+0,14¢ 4,24+0,19¢
Budi Nam Roi 10,62+0,53% 0,52+0,17% 20,42+0,35¢ 3,85+0,10°
Cam sanh 10,80+1,86° 1,26+0,33° 9,15+2,90° 3,57+0,17°
Cam xo0an 8,48+0,87° 0,42+0,08* 20,45+2,09¢ 4,38+0,10¢
Chanh khong hat 8,20+0,57° 6,16+0,11° 1,3340,36* 3,20+0,162

Gid tri dwoc biéu thi bang gid tri trung binh + dg léch chudn ciia phép do lap lai 3 ldn.

Céc gid tri c6 chit cdi theo sau giong nhau trong ciing mgt cit thi khdc biét khéng co Y nghia thong ké & p<0,05.

Ham lugng tro trong tat ca cac mau dao dong tir
0,38 dén 0,51%, cam xoan va chanh khong hat ¢
ham lugng tro cao hon cam sanh va budi Nam Roi,
budi da xanh. Vitamin C trong chanh khong hat 1a
thip nhdt (28,78+2,81%). So sanh véi két qua
nghién ctru cia Nguyen et al. (2022), d6 4m cua
budi da xanh la 86,49% va budi Nam Roi 1a 87,38%,
nghién ctru ny ciing nhan thay sy hién dién ciia ham
lugng rat thap protein trong budi va lipid cao. Két
qué phan tich ciia Huynh et al. (2021) cho thay ham
luong vitamin C trong chanh khong hat kha cao
(32,6 mg%) trong khi chanh béng tim chi c6 gia tri
vitamin C 1a 15,2 mg%. Cong b ciia Raddatz-Mota
et al. (2019) ciing cho thiy ham lugng vitamin C
trong chanh 1a 23 mg%. Nguoc lai, cong b6 vé thanh
phan hoéa hoc cua chanh (Citrus limon) va budi
(Citrus maxima) cua Saeid & Ahmed (2021) cho
thiy, chanh c6 d¢ am trung binh 84,2% trong khi do
am clia budi 1a 87%, thanh phan carbohydrate ciia
budi cao hon chanh va ca vitamin C cua budi cling
ghi nhan kha thap (20 mg/100g) so v6i chanh 1a 37
mg/100g. Cong bd clia Phan et al. (2021) cho thiy
d6 am cam sanh 1a 87,36% va ham luong vitamin C
12 31,2 mg%. Cong bd ciia Ramful et al. (2011) cho
thdy ham Iluong vitamin C trong cam (Citrus
sinensis) thu hoach vao thang 8 1a cao hon so véi
cam thu hoach thang 2 va thang 5. Cam gi6ng
Valencia late s€ ¢c6 ham lugng vitamin C cao hon
gidng Navel. Tit ca diéu nay cho thdy, cic thanh
phan hoéa hoc clia qua c6 miii ho cam quyt nay rat
phu thudc vao giéng/loai qua, ngoai ra ¢ thé chiu
anh hudng cua tho nhudng, didu kién dia 1y, tham
chi mua vu thu hoach.

Xét vé cac chi sé chat lugng (pH, TSS, acid toan
phan va chi s6 TSS/acid), két qua & Bang 5 cho thiy
budi va cam sanh c6 gia tri TSS cao (trén 10°Bx)
trong khi cam xoan va chanh khong hat déu c6 gia
tri thap, 1an luot 1a 8,48+0,87°Bx va 8,20+0,57%.
Ham luong acid trong budi va cam xoan & miic xap
xi 0,5% trong khi cam sanh 1a 1,26% va cao dén
6,16% 0 chanh khong hat. TSS dai dién cho khoang
80% duong (chu yéu 1a glucose, fructose va
sucrose), 10% acid (cha yéu 12 citric, malic va oxalic
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acid) va 10% hop chéat nito (amino acid). Theo
Davies et al. (1994), ham lugng TSS ting nghia 1a
ham lugng dudng ting. Trong khi d6, acid toan phin
thé hién muc do chin cua qua, qua chin chua thuan
thuc ¢6 ham luong acid cao hon so véi qua thuin
thuc, trong d6 thanh phan chinh 1a acid citric (70—
90%), tiép theo 1a acid malic va oxalic (Susanto et
al., 2018). Sy bién d6i vé ham luong TA ciing ¢
tuong quan nghich véi pH. Do d6, TSS va pH luén
12 thong s6 dwoc xac dinh nhanh dé dy doan mui vi
ctia qua, ciing nhu ude luong duoc thanh phan chat
kho trong hat. Chanh khong hat 1a loai qua dac biét
hon so véi cac nhom con lai voi ham lugng acid TA
rat cao (6,16%0,11%) dan dén pH rat thap. Nghién
ciru ctia Huynh et al. (2021) ciing cho thy acid
chuan d6 TA cta chanh ludn cao (6,5+0,03%), TSS
khoang 8,0 va pH 2,10. Két qua vé cam sanh dugc
xac dinh tir nghién ctru nay cao hon khi so sanh véi
nghién ctru ciia Phan et al. (2021), ham lugng acid
trong thit qua 1a 1,26+0,33% so véi 0,4310,06% va
d6 Brix 1a 10,80+1,86 (so voi 8,56+0,61%). Trong
khi d6, cong bd clia Mai et al. (2022) thi TSS trong
cam sanh dao dong tir 9,72 dén 10,80°Bx, acid 1a
0,73-1,26% va pH 3,55-3,86%, kha tuong dong véi
két qua cua nghién ctru. Két qua nghién ciru trén
budi kha twong ddng vai cong bd ciia Nguyen et al.
(2021), Nguyen et al. (2022), tuy nhién, nghién ctru
trén budi Citrus grandis (L.) Osbeck rudt tring va
hong trong & Malaysia (Cheong et al., 2012) cho
thay c6 su khac biét rt 16n, pH thay dbi tir 3,67 (rudt
hdng) dén 6,07 (rudt tring), kém theo acid chuan do
lan luot 13 0,94 g/kg va 0,04 g/kg; tuy nhién chi sb
TSS khong khac biét 16n (10,09°Bx voi budi hong
va 10,45°Bx v6i budi tring). Diéu nay cho thay, su
thay d6i cac thanh phan chit lugng qua c6 18 phu
thudc vao thoi diém 1y mau, ving nguyén liéu.

Theo Goldenberg et al. (2018), chi s TSS/TA
dugc sir dung nhu mét chi s6 danh gia chat luong
quéa c6 mui, day 1a chi s gian tiép gitip danh gia mirc
d6 ngot ciia qua (Ramful et al., 2011). Két qua tinh
toan va tong hop & Bang 5 cho thdy, budi da xanh,
budi Nam Roi va cam soan déu c6 chi s TSS/acid
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cao hon 20, trong khi d6 chi s6 ndy & cam sanh chi
12 9,15+0,29 va chanh khong hat 1a 1,33+0,36. Cong
bd ciia Ramful et al. (2011) ciing cho thiy, chi s6
TSS/acid dao dong rat 16m, phu thudc vao nguyén
ligu. Chi s6 nay véi chanh 1a 1,3-1,5; trong khi két
qua phan tich trén mot s0 glong cam trong & Mapou,
(Cong hoa Mauritius, Chau Phi), chi so TSS/acid
dao dong tir 9,02 dén 15,01. Két qua nghién ctru mot
lan nira khéng dinh, budi da xanh, buéi Nam Roi va
cam xoan thich hop @ an tuoi, tuy nhién hudng su
dung ciia cam sanh va chanh khong hat can chu
trong theo hu’érng thu dich qua.

3.3. Co ciu chit xo' ¢ thanh phin phu pham
ciia qua c¢6 mui hg cam quyt phé bién
tai PBSCL

Chat xo ¢6 vai tro tich cuc ddi véi dinh dudng,
ste khoe cong dong va hién tmg dung rat pho bién
trong cong nghé thuc pham - nhu mot nguyén li¢u
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chtic ning dé cai thién c4u trac thuc phim hay dugc
sir dung 1am chét thay thé m& hodc chét tao ngot
trong cac san pham it calo, giup dap ung nhu cau
ngdy cang ting ciia nguoi tidu ding vé cc san pham
an kiéng va lanh manh (Magbool et al., 2023). Chinh
vi vy, nghién ctru thu nhan chit xo tir phu phim
nong nghiép, dién hinh tir cac loai qua c6 mui ho
cam quyt duoc quan tim. Két qua xac dinh ty 1&
phan b cac thanh phan phy pham cé trong 5 loai
qua c¢6 mui ho cam quyt & PBSCL (Bang 2) cho
thay, cac phan phu pham cha yéu 1 vo xanh, vo
trang va phan 151, bao tép (goi chung la cui qua).
Riéng chanh khong hat, rit kho tach riéng timg
thanh phan nén toan bd xac qua sau khi ché dbi, ép
tach nudc dugce st dung. Vi dinh hudng thu nhan
chét xo hoa tan dé Gmg dung trong phat trién cac san
phém thuc phém, viée xé4c dinh co cdu thanh phﬁn
chét xo dwoc quan tam, tir d6 nghién ciru phuong
thirc trich ly phu hop, két qua thé hién ¢ Bang 6.

Bing 6. Ty 1¢ phan bo thanh phin chit xo tir phu phim ciia nim loai qua

Loai nguyén li¢u

Chat xo hoa tan,
SDF (%cbk)

Chit xo tong so
TDF, (% cbk)

Chit xo khong hoa
tan, IDF (% cbk)

Buoi da xanh

V6 xanh 9,65+0,64 46,71+3,06% 56,36+3,67¢
V6 tring 10,19+1,06 44,3544,509% 54,54+3,80°
Cui qua (161, bao tép) 17,06+1,76° 48,1145,07¢f 65,16+6,794
Buoi Nam Roi

V6 xanh 9,24-(,32b¢d 55,87+1,69¢ 65,11+1,814
V6 tring 10,61+1,344 53,85+6,67% 64,46+7,624
Cui qua (161, bao tép) 12,81+0,60° 44 26+1,749% 57,07£2,20¢
Cam sanh

V6 xanh 8,23+0,50 37,05+2,42% 45,28+2,89%
V6 tring 14,04+0,57¢ 52,99+2,16% 67,03+2,61¢
Cui qua (161, bao tép) 13,55+0,91°¢ 56,47+3,74¢8 70,02+4,369
Cam xoan

V6 xanh 4,05+0,532 25,25+0,60? 29,30+1,08°
V6 tring 7,13£1,11° 34,52+1,61° 41,65+1,03%
Cui qua (161, bao tép) 13,65+0,91¢ 41,6740,54 55,32+1,25¢
Chanh khong hat (xac qua) 19,43+3,248 36,29+6,10° 55,71+5,28°¢

Gid tri dirgc biéu thi bang gid tri trung binh + do léch chudn ciia phép do lgp lai 3 lan. %cbk: ty ¢ phan triam tinh trén
phan vdt chat khé cua bot phu pham sau khi say den do am khong doi (bot co dé am tir 5-8%)

Cic gid tri c6 chit cdi theo sau giong nhau trong ciing mgt cit thi khdc biét khéng co Y nghia thong ké & p<0,05.

‘ Két qua ¢ Bang 6 cho thay, ham lugng chat xo
tong sd chiém ty 1¢ cao (tir 64,46% cbk dén 70,02%
cbk) trong cui qua va vo trang ciia cam sanh, vo
xanh va vé tring buoi Nam Roi, clii qua budi da
xanh. Ham lugng TDF hién dién trong phu pham
cam xoan la thip hon tit ca cac phu pham con lai (so
sanh v6i cing nhém phy pham), ty 1¢ TDF cia
chanh khong hat cling chi & muc trung binh
(55,71+5,28) nhung c6 ty 18 chit xo hoa tan SDF
cao (19,43 + 3,24%, chiém ty 1é mot phan ba tong
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chat x0) va c6 su khac biét y nghia thong ké so véi
chc miu con lai (p<0,05). Ty 1¢ chit xo hoa tan
(SDF) trong cac phan phu pham véan kha thap, dic
biét & vo xanh, ty 18 SDF chi chiém 14-18% so v&i
tong ham luong chit xo (TDF) Ngoai ra, sy khac
biét c6 ¥ nghia thong ké con thé hién & vo tring cua
cic nhém mau va & cac phy pham khéc trong cung
mot loai qua (trir budi da xanh va cam sanh). Nhiéu
nghién ciru da chi ra ring, xo hoa tan hién dién chu
yéu & phﬁn thit qua, it hon & v6 xanh, cé thé do 16p
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mang bao chira nhidu pectin (Maphosa & Jideani,
2016) va cac acid hitu ich nhu acid citric, acid folic,
(Mahato et al., 2018) trong khi d6 & v6 xanh chi yéu
la tinh diu (naringin va limonene) (Nadeem &
Asghar, 2016; Mahato et al., 2018). Xo khong tan
(IDF) la thanh phan chu dao trong phu pham qua co
mui, do thanh & bao thuc vat cau tao chu yéu tir
cellulose, & vo xanh cam xoan tuong tng 25,25 +
0,60% (v6 xanh) gid tri nay co6 sy khac biét y nghia
thng ké so véi cac mau con lai (p<0,05).

Phan tich twong quan giita co cdu cac thanh phan
chat xo tir phu phim quéa c6 mui (Hinh 3) cho thiy,
TDF déu c6 tuong quan véi SDF va IDF. Su twong
quan cta TDF va IDF 1a cao hon (p < 0,0001) khi so
Vi twong quan gitra TDF va SDF (p < 0,01). Mbi
quan h¢ cua IDF va TDF trong phu pham qua c6 mui
¢ thé duge x4c dinh bang phwong trinh hdi quy.
Dua theo két qua phan tich & Hinh 4 cho phy pham
cam sanh, ¢ thé nhan thay 1a vo tring va cii qua co
ham lugng TDF cao va IDF ciing cao khi so sanh
v6i phan vo xanh. Piéu nay cho thdy trong cac
nghién ctru thu nhan chat xo hoa tan tir phu pham
cam, ta cn luu y dén viéc thity phan, pha v lién két
glycosidic trong céc polysaccharide, chuyén dbi
chung thanh cadc monosaccharide va oligosaccharide
hoa tan (Khanpit et al., 2021).

Dua vao két qua phan tich, hai nguon phy phim
can chu trong dé khai thac chat xo 14 budi Nam Roi
va vo trdng, clii qua cam sanh. Buoi Nam Roi ciing
1a nguyén liu c6 ty 1€ phu pham cao (phan vo xanh,
v6 tring va cii qua chiém dén 43, 53% tong khoi
luong qua), trong khi d6 ty 18 vo tring va cli qua
cam sanh chi chiém 16,41%, phan vo xanh chiém
18,39%. Chat xo tir budi Nam Roi c6 kha ning tao
gel va giit nudc tét, giup cai thién két ciu va do am
ctia cac san pham thyc pham. Tuy nhién, chat xo tir
v6 xanh c6 thé anh hudng dén gia tri cam quan cia
san pham do mau sic va ca huong vi (Khanpit et al.,
2021). Chinh vi vay, viéc thu nhan chét xo tir phan
v6 xanh 1a khong c6 tinh thyc tién vi anh hudng ciia
mau vo dén mau sic va kha ning tmg dung cua chit
x0. Hon thé nira, cac nghién ctru g dung phy pham
tir buoi trong nhiéu san pham khac van dang phat
trién tot, dién hinh nhu tinh dau vo budi (Dao et al.,
2021), thu nhdn pectin tir vo trang budi Nam Roi
(Nguyen et al., 2023), san xuat tra vo budi (To
etal., 2022).

Chat xo tir cam sanh duoc xem 1a ngudn chit xo
vu tién vi ham luong chat xo cao va khong anh
huong nhiéu dén cam quan cua san pham. Chét xo
tir cam sanh c6 kha ning cai thién két cau thuc pham
ma khong 1am thay d6i mau sic hodc huong vi qua
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nhiéu, diéu nay réat hiru ich trong san xuit cac san
pham thyc pham c6 gia tri cao (Magbool et al.,
2023).

Do d6, chit xo tir cam sanh dugc xem 1a nguén
chét xo vu tién vi ham lwong chét xo cao va 6n dinh,
dong thoi cht xo tir cam sanh it anh huong dén mau
sic va huong vi cua san pham, giup duy tri chat
lugng cam quan cua cac san phdm thyc pham
(Khanpit et al., 2021; Magbool et al., 2023).

w L
fa) w a
7 o =

SDF

IDF

TDF

Hinh 3. Twong quan giira SDF, IDF va TDF
(p**** <0,0001 sp***<0,001 sp**<0,01 p*<0,05)

R?=0,9984
R?=0,9942

o VO trAng Y =1,362°X - 5,239
—=— VO xanh Y =1.347*X-4.678
-~ CUiqua Y=09791"X + 14,62 R2=0,9908

80
60
e
fa)
=
40
20 —
20 40 60
IDF

Hinh 4. M6i quan h¢ giita IDF va TDF
cia phu pham qué cam sanh

4. KET LUAN

Nghién ctru so sanh, phan tich dac diém hinh
thai, tinh chat héa 1y va co cdu xo ciia nam loai qua
¢6 mii ph6 bién @ DPBSCL: budi da xanh, budi Nam
Roi, cam sanh, cam xoan va chanh khong hat da
dugc thyc hién. Két qua cho thiy su khac biét 15 rét
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vé khéi lugng qua va mau sic thit qua. Cam xoan co
ty 18 thit qua cao nhét, trong khi vo traing mong hon
s0 voi bdn loai qua con lai. Ca nam loai qua déu
chtra cac thanh ph?m co ban nhu do am, protein,
lipid, tro va carbohydrate; trong d6, carbohydrate 1a
thanh phan chét kho chii yéu va hién dién cao ¢ budi.
Nghién ctru ciing phan tich co cdu xo cua 13 loai
phu pham tir ndm loai qua nay, cho thay sy phan hoa
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