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TOM TAT

Trai so ri (Malpighia glabra L.) rit giau hoat tinh sinh hoc 12 mot loai trai cay dwoc
trong phd bién tai Viét Nam. Trong nghién ciru nay chung toi khao sat dac diém hoa 1y cia
trai so ri tai 3 vung trong khac nhau (Pong Thap, Long An, Tay Ninh) cu thé: Do pH, ham
luong chat kho (°Bx), ham lugng duong téng (%), ham luong vitamin C, polyphenol,
flavonoid, kha nang chdng oxy héa. Két qua cho thay do pH, ham lugng chat kho (°Bx), ham
lugng duong tong (%) trong trai so ri c6 xu hudng tang dan theo do chin cua trai (thap nhat
d6i v6i trai con xanh va cao nhat ddi véi trai chin do). Ham lugng vitamin C, polyphenol va
kha nang chong oxy héa c6 xu huéng giam dan theo d6 chin clia trai (cao nhat doi voi trai
con xanh va thap nhat di véi trai chin do). Trai so ri & ving Pong Thap c6 ham lugng
vitamin C, polyphenol va flavonoid cao hon so v&i ving trong Long An va Ty Ninh.

Tir khoa: So ri, vitamin C, polyphenol, oxy hoa, flavonoid.

1. MO DAU

So ri ¢ tén khoa hoc Malpighia emarginata DC. Syn hay Malpighia punicifolia, L
thuoc ho Malpighiacear. Loai ciy dn qua ndy c6 ngudn goc tr Nam My va mién nam
Mexico. Da mong c6 mau xanh luc trong giai doan phat trién dau tién nhung chuyén sang
cam dén do cam ¢ giai doan chin trung gian va trg thanh d6 twoi vao ldc hoan toan [1].

Tréi so ri dugc nhiéu nguoi biét dén c6 ham luong cao vitamin C, céc hop chat phenol
goém cac dan xuét cua acid benzoic, phenylpropamod flavonoid, anthocyanin va carotenoid.
Trong nhung nam gan day, co mot mébi quan tdm ngay cang cao vé vai trd cua tri so ri. Chat
chiét xuat va cac hop chét trao doi thir cap dugc phan Iap tir trai so ri dugc nghién ciu vé tac
dung cuia cac hoat tinh tang cuong sic khoe va hoat tinh sinh hoc khac nhu chat chdng oxy
héa, chdng ung thu, ha dwong huyét, khang nguyén va hoat tinh bao vé gan [2].

Nghién ctu nay str dung phurong phap phan tich hoa 1y dé phan tich cac chi tiéu nhu: do
pH, ham luong chat khd (°Bx), ham luong duong tong (%), ham lugng vitamin C, ham
lwong polyphenol, ham lwong flavonoid, kha ning chéng oxy héa cua trai so ri & ba giai
doan chin khac nhau (trdi xanh, trai vang va tri do) va ¢ ba ving trong khac nhau (Pong
Thap, Long An va Tay Ninh). Két qua cua nghién ciu gop phan 1am co s danh gia tinh dac
thi vé& mat héa ly cua san pham, gép phan xay dung nhitng san phim néng nghiép c6 gia tri
gia tang cao.
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2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén li¢u

Nguyén liéu: so ri dwoc mua & 3 viing khac nhau: Dong Thap, Long An va Tay Ninh va
thu hai cing thoi vu duoc chon nhiing qua tuoi, khong bi dap nat, cudng con xanh va dugc
thu mua & ba giai doan phat trién khac nhau cta qua so ri (qua chua truong thanh, qua
truong thanh, qua chin). Sau do, dem ép, ly tdm tiép theo dem loc, cudi cung dich ép trai so
ri duoc xac dinh cac dac diém hoa ly.

(A

Hinh 1. Trai so ri nguyén liéu (A) chua truéng thanh, (B) qua truéng thanh, (C) qua chin
2.2. Hoa chit

Céc héa chat ding lam chét chuan va phan tich bao gom: 2,4-dinitrophenylhydrazine
(CsHsN4O4) 98%, nudc brom 3%, acid ascorbic (CeHsOs) (Xilong, Trung QUOC) thiourea
(H2NCSNH,) 99% (Xilong, Trung QUOC) Folin-Cioalteur (Xilong, Trung Quéc), sodium
carbonate (Na2CO3) (Xilong, Trung Quéc), sodium nitrite (NaNO2) (Xilong, Trung Qudc),
aluminium chloride (AICl;. 6H,0) (Xilong, Trung Qudc), sodium hydroxide (NaOH)
(Xilong, Trung Quéc), methanol (Xilong, Trung Quéc), HCI (36- 37%) (Xilong, Trung
Quéc), Fehling A (Xilong, Trung Quéc), Feling B (Xilong, Trung Quéc), Fex(S04)s 5%
(Xilong, Trung Qudc), KMnO, (Xilong, Trung Qudc); quercetin (CisHi07) (Sigma
Aldrich), DPPH (2,2-diphenyl-1 picryhydrazyl) (Sigma Aldrich).

2.3. Phuong phap
2.3.1. Xac dinh chi tiéu hoa ly

Xac dinh d6 pH bang méay do pH dién cuc thay tinh cia Sianalytics (D)

Xac dinh ham lugng chat khd hoa tan (°Bx) bang chiét quang ké cia ATAGO (Nhat Ban).

Xac dinh duong tong sO trong tri so ri bang phuong phap Bertrand, theo TCVN
4594:1988 (chiét dudng tong sb tir mau bang nudc nong, ding axit clohydrlc thiy phan

thanh dudng glucoza, lugng glucoza duge xdc dinh qua cac phan tmg v6i dung dich pheling,
sat (ITT) sunfat va kali pemanganat) [3].

Khdo sat cac hoat tinh sinh hoc

Ham luong vitamin C: Phuwong phap phén tich dwoc tham chiéu theo Bhandari et al.
(1992) [4]. Mot mL dich miu dwoc cho vao trong dng nghiém; sau d6 230 uL bromie 3%,
130 pL thiourea 10% va 1 mL hdn hop dung dich 2,4 DNPH lan lugt dugc cho vao dng
nghiém. Mau duoc lic déu va dem di u & 37 °C trong 3 gio. Sau d6, mau duoc thém 5 mL
H,SO4 85% va lic déu; phan ang dién ra trong didu kién chin sang. Sau 30 phat, mau dugc
xac dinh d¢ hap thu quang phd ¢ budc séng 521 nm. Dya vao phuong trinh duong chuan
ascorbic acid, ham lwong vitamin C duoc thé hién theo mg AAE/100 g mau.
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Phuong phép xac dinh ham luong flavonoid tong duoc thuc hién duwa trén phuong phap
ctia (Mati¢, 2017) [5] c6 diéu chinh cho phl hop véi thi nghiém thyc té. Dung dich mau
(dich trich ly da dugc pha loéng thich hgp) 1 mL dugc thém vao 0,06 mL NaNO- 5%, sau 6
phut duoc thém vao 0,06 mL AICI310%, sau 5 phat dugc thém vao 0,4 mL NaOH 1 mol/lit,
0,48 mL nudc cat duoc thém vao. Cac gié tri do hap thu cia hdn hop phan tng duoc do bing
may quang phd UV-Vis & budc song 510 nm. St dung quercetin 1am chat chudn, ham lugng
flavonoid tong cua cac chat chiét xuat dugc biéu thi bang s6 miligam quercetin twong dwong
trén 1 g chat kho nguyén liéu (mgQUE/g chat khd). Sb liéu dugc thyc hién lap lai 3 1an va
thé hién dudi dang gia tri trung binh + SD.

Xac dinh ham lugng polyphenol tong (TPC) Ham luong polyphenol tong (TPC) dugc
xéc dinh theo phwong phap duoc md ta bai Siddiqui et al. (2017) [6] c6 mot sé didu chinh dé
phu hop voi diéu kién thi nghiém. Mau trich ly dwuoc pha lodng véi do pha lodng thich hop,
sau d6 thém vao 5,0 mL thudc thir Folin Ciocalteu, dé 5 phit sau d6 thém vao 4 mL dung
dich Na,COsz 20%. Bé mau & chd t6i 30 phut va do do hap thu ¢ budc séng 765 nm. Phan
ung tao thanh mau xanh lam bai phac hop phosphotungstic-phosphomolypden, trong dé su
hap thu tdi da cua céc té bao mang mau phu thudc vao dung dich kiém va néng do cua céac
hop chit phenolic (Blainski et al., 2013). Str dung gallic acid 1am chit chudn, ham lugng
polyphenol tong cua céc chat chiét xuat dugc biéu thi bang sb miligam gallic acid twong
duong trén 1 g chat khd nguyén liu (MgGAE/g chat khd). Sé liéu dugc thuc hién lap lai 3
1an va thé hién duéi dang gia tri trung binh + SD.

Xac dinh hoat tinh chéng oxy héa DPPH [7]. Nguyén tic caa phuong phap nay dua vao
gdc tu do on dinh dién hinh trén phan ter DPPH, trong cau tric héa hoc cua phan tir DPPH
ton tai mot electron ty do & nguyén tir nito, gdc tu do ndy bén va 6n dinh dong thoi khi chat
nay ton tai & dang géc tu do hop chit c6 mau tim ddm va dung dich vaoi dung mdi ethanol c6
dd héap thu cuc dai ¢ budc séng anh sang tim 517 nm [8]. Dung dich goc duoc chuan bi bang
céch hoa tan 24 mg DPPH vai 100 mL methanol. Dich gdc duoc pha lodng theo ty 18 1:4 voi
methanol va duoc hiéu chinh vé& d6 hap thu 1,1 véi sai s6 0,02. Ly 1 mL dung dich mau da
pha lodng vai hé sb pha lodng thich hop cho thém vao 3 mL DPPH. Cac gia tri d6 hap thu
ciia hon hop phan g sau 30 phit duoc do bang may quang phd UV-Vis & budc séng
515 nm. Hoat tinh chéng oxy héa DPPH duoc thé hién bang phan trim tc ché géc tu do
DPPH cua dich trich can xac dinh. Két qua thi nghiém duoc thuc hién 3 1an va thé hién dudi
dang gia tri trung binh + SD.

2.3.2. Xir Iy s liéu

Dir liéu dugc xu ly bang phan mém JMP 10.0. Phén tich phuong sai 2 chiéu (ANOVA,
a = 0,05), dugc thyc hién dé tim ra sy khac biét c6 y nghia giita cac ving nguyén liéu. Mai nghigm
thuc 1ap lai 3 1an va thé hién s6 liéu dudi dang trung binh cong (M) + d6 Iéch chuan (SD).

Do thi duoc vé bﬁng chuong trinh Microsoft Office Excel 2010 va JMP 10.0.
3. KET QUA VA THAO LUAN
3.1. Két qua x4c dinh chi tiéu hoa ly

Céc chi tiéu héa ly cia 3 miu so ri theo 3 giai doan chin dugc liy & 3 viing khéc nhau
duoc trinh bay ¢ Bang 1.

Theo két qua thé hién trén Bang 1, d6 pH cua qua so ri & Bdng Thap, Long An va Tay
Ninh ¢6 xu huéng ting dan trong qué trinh chin, trong khoang 3,65-3,91, trong d6 d6 pH
thip nhat ghi nhan & qua chua truéng thanh (qua mau xanh) ¢ Tay Ninh (pH 3,65) va cao
nhat d6i véi qua so ri chin d6 & Long An (pH 3,9). Ham luong chat khd (°Bx) c6 xu huéng
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tang dan trong qua trinh chin, tir 8,6-9.8, ham luong chat khd thip nhat d6i véi qua chua
truong thanh dugc thu nhan ¢ Tay Ninh (8,6 °Bx) va cao nhat dbi véi qua truong thanh chin
do o Bong Thap (9,8 °Bx). Ham lugng duong tong (%) ting dan trong qua trinh chinh trong
khoang 8,64-11,49%, trong d6 ham lwong duong tong qua chua truong thanh & Tay Ninh co
gia tri thap nhat (8,64 %) va cao nhat ddi vai qua chin d6 & Long An (11,49%).

Bang 1. Cac chi tiéu hoa Iy cia 3 mau so ri theo 3 giai doan chin

Giai doan chin

Dbdng Thap Long An Tay Ninh
Chua . Chua . Chua .

STT Chi tiéu ] Truong . . Truong R Truong .
Huong | gy | RN uong | Spanh | chin | M99 | g | ChID
thanh . (qua thanh . . <. | thanh . (qua

qua | @ 1 gy | (qua | Qua |(uado) | (qua do)
vang) vang) vang)
xanh) xanh) xanh)
1 [b6pH 3,76°¢ 3,78 | 3,822 3,81¢ 3,840 3,908 3,65¢ 3,77° 3,842
o |Hamluongehatl g gy | gon | ggi | gg | 8o | 9 | 86> | 88 | 911
kho (°Bx)

3 Ham luong

1R 9,14¢ 9,65° |11,06%| 9,58¢ 11,13 | 11,49* | 8,64° 9,44b 10,722
duong tong (%)

Két qua chi tiéu nay tuong duong véi két qua ciia nhom téc gia Vendramini va Trugo
(2000) [9]. S¢ di c6 su khac nhau vé chi tiéu hoa Iy cua trai so ri tai cac dia phuong khéc
nhau nguyén nhan chu yéu thudc vé diéu kign tho nhudng, khi hau, diéu kién canh tac khac
nhau dan dén ham luong cac hoat chit ciing khac nhau. Bén canh d6 tac gia cling cho rang,
trong qua trinh truéng thanh cé sy hinh thanh axit hitu co, d6 axit gan nhu ting gip doi &
giai doan chua trudng thanh (trai mau xanh) dén khi giai doan truong thanh (trai mau do).
Tuy nhién, d6 pH lai c6 xu huéng ting dan theo d6 chin, nguyén nhan 1a do mic do su phan
ly gitra axit ascorbic giam (ty I€ nghich vai d6 chin cua qua) [9].

3.2. Két qua xac dinh ham lwgng vitamin C bing phwong phap quang phdé UV-Vis

Ham lwong vitamin C & qua so ri trong qua trinh chin dugc thé hién ¢ Hinh 2.
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Hinh 2. Ham lugng vitamin C trong qua so ri theo ttrng giai doan chin ¢ 3 ving khac nhau.

Dt liéu dugc trinh bay dudi dang M+SD, cac chq cai khac nhau (a-c) trén céc cot thé hién
su khéac biét c6 y nghia thong ké (P < 0,05).
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Trong qué trinh chin caa qua, dudi tac dung cua cac acid hiru co va xuc tac cia enzyme
protopectinase, protopectin bi thiy phan thanh cac san pham nhu acid pectin, glucose, acid
polygalacturonic, galactose, arabinose, methanol,... lam giam cuong luyc lién két giira cac té
bao, vo té bao tro nén mong, té bao mém dan ra, 1am cho trai bj nhiin ra va cau tric bi pha
hay [5]. Ham luong vitamin C ¢6 xu huéng giam dan theo d6 cing ¢ qua do céc qué trinh
khtr trong c&c mo bi pha huy khi khéng khi xdm nhap vao. Qua trinh oxy hoa va cuong do ho
hap ciing 14 nguyén nhan chi yéu lam giam ham luong vitamin C theo muc do chin cua qua.
Theo d6 thi, ham luong vitamin C & 3 viing giam dan theo do chin cua trai so ri, dat cao nhat
la trai xanh (1451,76 + 6,20 mgAA/100g), thap hon 1a trai vang (1043,2 + 4,987
mgAA/100g) va thip nhét 1a trai chin do (879,55+ 23,66 mgAA/100g). Theo nhu két qua
nay thi vitamin C trong trai chua truong thanh ¢ Dong Thap 1a cao nhat.

Céc gia tri nay ciing twong ty nhu két qua cia nhom tac gia Vendramini va Trugo
(2000) khi nghién ciru xac dinh ham lugng vitamin C & giéng so ri trong tai ving Marica,
Rio de Janeiro State, Brazil ciing thay ham luong vitamin C cta so ri mau xanh 1a 2164
mgAA/100g, qua vang la 1065 mgAA/100g va qua do la 1074 mgAA/100 g [9].

3.3. Xdc dinh ham lwong polyphenol biang phwong phap do mau dung thudc thir Folin-
Ciocalteu

Nhiing thay d6i vé ham luong hop chét phenolic trong trai cay va rau qua c6 thé bi anh
huong boi cac yeu to bén ngoai, chang han nhu anh sang va nhiét do trung binh, tuy nhién di
truyén van la yéu t6 chinh [10].
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Hinh 3. Ham luong polyphenol trong qua so ri trong giai cac doan chin ¢ 3 ving khac nhau.
Céc ky tu (a-c) chi ra sy khac biét c¢6 y nghia thong ké (P < 0,05) gitra cac nghiém thic khac nhau

Theo biéu do, ham luong polyphenol cia trai so ri giai doan chwa truong thanh (qua
xanh) & tinh Dng Thap la cao nhit (8934,09 + 127,94 mgGAE/Kg), qua vang & Bong Thap
va Long An c6 ham luong polyphenol gan bing nhau khéng c6 su khac biét vé mit thong ké
lan luot la 5911,36 + 68,18 mgGAE/kg va 5900 + 35,48 mgGAE/Kg; qua d6 co ham luong
polyphenol thip nhat & tinh Tay Ninh (4149,95 + 136,77mgGAE/kg).

Két qua nay cing tuong tu két qua nghién clru cua Oliveira va cac cong su (2012) [11].
Tac gia cho rang nguyén nhén chinh dan t6i ham luong polyphenol giam trong qua trinh chin
chi y€u 1a do qua trinh trung hop cac phenol hoa tan hodc qua trinh oxy hdéa ham lugng
phenolic bdi enzyme polyphenol oxydase.
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3.4. Két qua xac dinh ham lweng flavonoid

Két qua nghién ciu thé hién trén Hinh 4 cho thay, ham lugng Flavonoid trong trai so ri
¢6 xu hudng ting trong qué trinh chin. Cu thé nhu sau: ¢ trai con xanh ham lugng flavonoid
cao nhét 1a 1a (21,73 + 0,61 mgQE/g), & qua mau vang ham luong flavonoid (23,73 + 0,42
mgQE/g) tang dan dén khi qua chin do (28,03 0,06 mgQE/g).

Két qua nghién ctru nay ciing tuong tu két qua nghién ciru caa Oliveira va cac cong su
(2012) [11]. Ham luong flavonoid mau vang va tong anthocyanin gia ting rd rét khi qua so ri
chin c6 lién quan dén mau sic cua qua. Flavonoid dai dién cho mot nhém 16n céc hop chat
phenolic ¢6 vai tro sinh ly trong sinh san thuc vat va co ché bao vé chéng lai vi sinh vat va
qua trinh oxy héa. Trong s cac flavonoid, anthocyanin va flavonoid mau vang chiu trach
nhiém chinh tao ra sic t6 hoa va qua dé thu hat céc loai thy phan va phét tan hat [12].
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Hinh 4. Ham lugng flavonoid trong qua so ri ¢ cc giai doan chin tai 3 vung khéc nhau.

Dt liéu dugc trinh bay dusi dang M+SD, cac chir cai khac nhau (a-c) trén cac cot
thé hién su khéc biét c6 y nghia thong ké (P < 0,05).

Theo Kalt va cong su [13], trong qua trinh chin ¢ sy thay d6i trong nhom phenolic
téng sd theo hudng tong hop anthocyanin va sy suy giam tong thé v& ham lugng cac thanh
phan phenolic khac. Hon nita, sy giam tong lugng phenolic c6 thé gop phan vao qua trinh
sinh tong hop vong flavylium cta anthocyanin.

3.5. Két qua xac dinh hoat tinh chéng oxy hda trong qua trinh chin

Két qua dugc thé hién trén Hinh 5 va Bang 2 thé cho thay & 3 giai doan chin khac nhau c6
su khac nhau vé hoat tinh chéng oxy hoa. O giai doan qua chua truéng thanh (qua mau xanh)
hoat tinh chéng oxy hoa cao nhat (5251,61 mgAA/100g), qua do c6 hoat tinh chéng oxy hoa
thép nhat (3817,12 mgAA/100g) (P < 0,05). Pong thoi c6 su khac nhau vé ham luong hoat
tinh khang oxy hoa giita ba ving khao sat (Long An, Dong Thap, Tay Ninh). Hoat tinh khang
oxi héa cao nhat d6i voi so ri viing Long An va thap nhat dbi véi trai so ri trong & Tay Ninh.

Két qua nghién ctru nay tuong tu két qua nghién ctru duge cong bb trude do cua tac gia
Oliveira va cac cong sy (2012) [11]. Tac gia cho rang, nguyén nhan chinh din téi su suy
giam hoat tinh chdng oxy hoa do su suy giam ham lwong vitamin C va ham luong
polyphenol trong qua trinh chin cta trai so ri gay ra [11].
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Bdng 2. Hoat tinh chéng oxy hoa trong trai so ri

Mau IC50 AEAC mgAA/g
. Xanh 6,36 5127,36
bong .
Thap Vang 7,11 4586,50
bo 8,10 4025,93
Xanh 6,20 5251,61
Long An Vang 7,76 4195,88
bo 8,53 3817,12
Xanh 6,49 5021,55
Tay Ninh | Vang 8,05 4050,93
bo 8,42 3872,92
6000
5127.36a 3251.61a 5021.55a
5000 | 586.5b
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% 4000 | —3817.12¢ _I_%?z.azc
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==
3=
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Hinh 5. Db thi biéu din hoat tinh oxy hoda cua qua so ri theo d6 chin.
D liéu dugc trinh bay duci dang M+SD, cac chir cai khac nhau (a-c) trén cac cot
thé hién su khéc biét c6 y nghia thong ké (P < 0,05).

4. KET LUAN

Nghién ctru ndy cho thdy ham lugng vitamin C va polyphenol trong trai so ri xanh c6 ham
luong vitamin C cao hon so voi trai vang va do, dong thoi trai so ri ving Dong Thap co ham
luong vitamin C (1451,76 mgAA/100 g) va polyphenol (8934,09 + 127,94 mgGAE/kg) cao hon
so voi Long An va Tay Ninh. Ham lugng flavonoid trong trai so ri Dong Thap ciing cho két
qua cao hon so v6i hai viing khao sat con lai, tuy nhién ham lugng flavonoid c6 trong trai do
1a cao nhét (28,03 + 0,06 mgQE/g) va thap nhat 1a qua xanh (21,14 + 0,34 mgQE/kg).

Déi voi kha ning chong oxy héa trong trai giam dan theo do chin tir xanh t6i do (5251,61
mgAA/100 g di voi qua xanh va 3817,12 mgAA/100 g ddi voi qua do). Hoat tinh khang oxy
hoa cao nhét ddi véi so ri viing Long An va thap nhat d6i voi trai so ri trong ¢ Tay Ninh.
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ABSTRACT

STUDY ON THE PHYSIOCHEMICAL CHARACTERISTICS OF ABERRY FRUITS
IN DONG THAP, LONG AN, AND TAY NINH

Dang Thi Yen*, Pham Van Thinh, Nguyen Thi Phuong Mai,
Pham Thi Thanh Tuyen, Nguyen Gia Dinh
Ho Chi Minh City University of Industry and Trade
*Email: yendt@huit.edu.vn

Cherry (Malpighia glabra L.) is rich in biological activities and is a popular fruit grown
in Vietnam. In this study, we investigated the physicochemical characteristics of cherry fruit
in 3 different growing regions (Dong Thap, Long An, and Tay Ninh), specifically: pH, dry
matter content (°Bx), sugar content total (%), vitamin C content, polyphenols, flavonoids,
antioxidant capacity, and p-carotene content. The results show that the pH, dry matter
content (°Bx), and total sugar content (%) in cherry fruits tend to gradually increase with the
ripeness of the fruit (lowest for green fruits and highest for unripe fruits). The content of
vitamin C, polyphenols, and antioxidant capacity tends to decrease with the ripeness of the
fruit (highest for green fruits and lowest for ripe red fruits). Cherries in the Dong Thap
region have higher levels of vitamin C, polyphenols, and flavonoids than those in the Long
An and Tay Ninh growing regions.

Keywords: Acerola, vitamin C, polyphenols, oxidation, flavonoids.
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