KHOA HOC CONG NGHE

BIEN BG1 HOP CHAT CHONG 0XY HOA VA MAU SAC
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Dich qua buéi c6 chira nhiéu hop chat c6 loi cho sttc khée nhu vitamin C va polyphenol. Hién nay, van chua
c6 nhiéu san phidm ché bién tir qua budi trén thi truong. Trong nghién ctru trude, nhom tac gia da xay dung
duoc quy trinh ché bién Marmalade (mtt) budi c6 hwong vi thom ngon, duy tri t6t ham lwong cac hop co loi
cho stic khoe. Dudi tac dong clia cac yéu to ngoai canh trong qua trinh bao quan c6 thé dan dén gay hao hut
ham lwong polyphenol va vitamin trong san pham, néu diéu kién bdo quan duoc lga chon khong phu hop,
diéu nay gay kho khan khi 4p dung san phdm vao quy moé san xuat thuc tién. Muc tiéu cta nghién ctru 1a
danh gia sy thay déi cia hai nhom hop chat khang oxi hoa tr nhién ndy trong qua trinh bdo quan
marmalade budi dudi tac dong ctia loai bao bi, nhiét do va ham lwong natri bisulfite b6 sung. Két qua nghién
cttu cho thdy, san phdam c6 bd sung natri bisulfite voi ham luwong 100 ppm va dugc bao géi bang hii thiy tinh
6 ty 1é polyphenol téng con lai 1a 91,68% va ty 1é vitamin C con lai 1a 71,74% sau 180 ngay bao quan tai nhiét

d6 phong.

Tirkhoéa: Bdo qudn, marmalade buoi, polyphenol, vitamin C.

1. BAT VAN BE

Dich qua budi cé chita nhiéu hop chat c6 loi cho
sttc khoe nhu vitamin C (Cheong et al, 2012)
polyphenol (Pichaiyongvongdee ef al, 2014; Toh va
ctv., 2013). Maramlade (mit tr qua c6 mui) 1a san
pham thu duoc tir mot hodc mot hon hop cta cac loai
qua c6 mui va co do dac phu hop. San phidm co thé
duoc ché bién tir nguyén qua hoiac miéng, puree,
nuoc qud, duoc tron lan voi chat tao ngot (TCVN
7161-1:2009). Marmalade thuong dwoc ding chung
v6i banh mi, banh ngot, sita chua hoac pha ché nuéc
trai cay. Trong qua trinh bdo quan, san pham luon
chiu tac dong ctia cac yéu t6 ngoai canh nhu anh
sang, nhiét do, oxy; day la nhiing nguyén nhan co
anh huong khong tot dén su bién d6i ham luong
vitamin C va polyphenol (Ali ef al, 2018; Sun et al,
2017) diéu nay dan dén thay déi chat luong ctia san
pham. Hién nay, tai Viet Nam cac nghién cttu vé mut
trai cay cht yéu moi dimg lai & buoc xay dung quy
trinh ché bién san phim, cac nghién cttu lién quan vé
bao quan san phdm van con kha han ché va chua c6
nhiéu cong bo. Bién déi vé chat luong san phdm van
chua duoc 1am sang to; diéu nay gay kho khan cho
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viéc 4p dung san phdm vao trong thuc tién san xuat.
Mot s6 nghién ctu cho thay cac hop chat c6 chia
sulfit c6 kha nang tot trong duy tri mau sic san phdm
(Le et al, 2017; Chaethong et al, 2015; Galvez et al,
2013). Bao bi 1a mot trong nhitng yéu t6 anh huéng
dén chat luong san pham, gitp bao vé thuyc phidm
khoi cac yéu t6 gay hu hong (nhu: vat ly, hoa hoc, vi
sinh) qua d6 giup duy tri tot chat luong san phadm
trong qua trinh bao quan. Ham luong vitamin C hoac
polyphenol trong san phdm c6 thé duoc duy tri tot
néu san phidm duoc bao goéi bang loai vat liéu thich
hop (Tamuno ef al, 2015; Mgaya-Kilima et al, 2015;
Shahnawaz et al, 2013). Nghién ctu nay da duogc
thuc hién nham danh gia su bién déi ctia ham luong
vitamin C va polyphenol trong marmalade budi trong
thoi gian bao quan dudi tac dong ctia cac loai bao bi,
nhiét do bao quan va ham luwong natri bisulfite; tix d6
dua ra phuong phap bao quan giup duy tri tot chat
luong san pham.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat liéu va héa chat

Nguyén liéu: Buoi Nam Roi dugc mua tit cho
d4au moi nong san thuc phdm Tha Puc, quan Tha
btc. Khoi lugng trung binh khoang 750 g/qua, thit
qué c6: ham luong tong chat ran hoa tan 7,91°Bx +
0,6; acid tong s6 0,67% + 0,06. Nguyén liéu sau khi
ti€p nhan nhanh chong duoc phan loai, loai bo nhiing
trai bi hong va dap nut hu dap do van chuyén, rira
sach va dé rdo. Phan thit trai sau dé duoc ép thu lay
dich qua. Dich qua dwgc st dung trong ngay. Vo
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budi da xtr ly gidm dang duoc cung cip tir Cong ty
TNHH Lé Trung Thién, 450 Nguyén Xién, quan 9,
TP. H6 Chi Minh.

Hoa chat. Na,CO, 99,5%, Thioure, H,SO, 98%,
Bromie 33%, DNPH, acid acetic, meta phosphoric
acid (Xilong, Trung Quéc); acid gallic 99,5%, folin
ciocalteu 99,5%, ascorbic acid 99,5% (Merck, Dic),
ethanol 99,6 % (Viét Nam).

Thiét bi Bé diéu nhiet (WNB 14, Memmert —
Dtrc), can dién tir 2 s6 1&6 (N92, A&D - Han Quéc),
may do quang phé (UV-VIS V730 — Nhat Ban), ndi co
dac 2 vo, may ép budi dong co motor dién.

2.2. B6 tri thi nghiém

221 Anh huong ctia loai bao bi bio quan dén
bién doi ham lirong polyphenol va vitamin C cua san
pham

V6 budi da xtr Iy gidm dang duoc gia nhiét &
90°C - 100°C trong 30-45 phut dé lam mém vo. Cac
nguyén lieu la vo buoi da so ché, dich budi, axit
citric, duong saccharose va 0,75% pectin LMP (tinh
theo g/100 g dich qua), 0,1% CaCl, dwoc phoi tron
déu. Hon hop duogc co dac tai nhiet do 90°C - 100°C
dén khi san phdm dat 45°Bx va acid téng s6 0,64%.
San phdm duoc rot néng vao cac loai bao bi 1a lo thay
tinh, bao bi trang nhém, bao PA (Polyamide), ly nhua
PP (Polyprobylen) va dwoc thanh trung & 80°C trong
15 phut. Tiép do, san phadm duwoc 1am nguoi nhanh
bang nudc va bdo quan & noi kho rdo, nhiét do moi
truong (29°C - 31°C). Ham luong vitamin C va
polyphenol téng ctia mau duoc phan tich 7 ngay/lan
lién tuc trong 3 thang bao quan. Thi nghiém duoc lap
lai 3 lan.

2.2.2. Anh hudng cia nhiét do bao quan dén bién
doi ham lirong polyphenol va vitamin C cua san pham

Thi nghiem 1 yéu t6 1a nhiét do bao quan san
phdm gom 2 mtec 1a 5°C (ngan mat ta lanh) va 29°C -
31°C (nhiét do moi truong). Quy trinh ché bién san
phdm duoc thuc hién twong tu muc 2.1, bao bi san
phidm 1a két qua thi nghiém muc 2.1. Him luong
vitamin C va polyphenol t6ng ctia mau duoc phan
tich 7 ngay/lan lién tuc trong 3 thang bao quan. Thi
nghiém duoc 1ap lai 3 1an.

223 Anh huong cua ham luong natri bisulfite
bo sung dén bién doi ham lrong polyphenol va
vitamin C cta san pham

Thi nghiém 1 yéu t6 1a ham luong natri bisulfite
b6 sung & 5 mitc bao gébm 0 ppm, 25 ppm, 50 ppm, 75
va 100 ppm. Quy trinh ché bién san phidm duoc thuc

hién teong tu muc 2.1, bao bi san pham la két qua thi
nghiém muc 2.1, nhiét do bao quan 1a két qua thi
nghiém muc 2.2. Ham luong vitamin C va polyphenol
téng cta mau dugc phan tich 7 ngay/lan lien tuc
trong 3 thang bao quan. Thi nghiém duoc lap lai 3
lan. Ham lwong natri bisulfite duoc st dung trong
nghién cttu nay ndm trong gi6éi han cho phép theo
TCVN 5660:2010).

2.3. Phuong phap phan tich

Ham lrong vitamin C: Phuong phap phan tich
duogc tham chiéu theo Kapur ef al (2012). Hut 1 mL
dich mau vao trong 6ng nghiém, thém 230 pl bromie
3%, 130 ul thiourea 10%, 1 ml hén hop dung dich 2,4
DNPH. Mau duoc lic déu va dem di a & ta 37°C
trong 3 gio, 1 gio vortex 1 lan. Sau d6, mau duoc
them 5 ml acid H,SO, 85% lac déu; phan tmg dién ra
trong diéu kién chan sang. Sau 30 phut duoc dem di
do do hap thu quang phd & budc song 521 nm. Dya
vao phuwong trinh duong chuin ascorbic acid, ham
luong vitamin C duoc thé hién theo mg AAE/100 g
mau.

Ham lrong polyphenol tong: Phuong phap phan
tich duoc tham chiéu va co6 hiéu chinh (TCVN 7161-
1:2009). Hat 0,5 mL dich mau cho vao 6ng nghiém,
thém 2,5 mL Folin Ciocalteu 10% lic déu va dé yén
trong t6i khoang 5 phuat. Sau d6 cho thém 2 mL
Na,CO, 7,5% vao 6ng nghiém va lic déu, dé toi trong
60 phut réi dem di do do hap thu quang phé & budc
song 765 nm. Dua vao phuong trinh duong chudn
gallic acid, ham luong polyphenol tong duoc thé hién
theo mg GAE/100 g mau.

Phén tich chi s6'L*, a*, b*: st dung may do mau
Konica Minotal, voi L* thé hién do sang chay tir 0 —
100; gia tri a* am thé hién mau xanh 14 cay, gia tri a*
duong thé hién mau do, gia tri b* am thé hién mau
xanh duong, gi4 tri b* duong thé hién mau vang. Chi
s6 Browning Index (BI) = [100 (x - 0,31)] / 0,17; véi
x = (@* + 1,75L*) / (5,645L* + a* — 0,3012b*) (Ding
va Ling., 2014).

2.4. Phuong phép xtt li s6 lieu

Tat ca cac thi nghiém duoc lap lai 3 1an, cac két
qua duoc thé hien dudi dang trung binh + do lech
chudn. Cac so lieu thu thap duoc tinh toan, ve do thi
bang Excel 2013. Cac phan tich phuong sai
(ANOVA) duoc thuc hién, su khac biét vé mat thong
ke ctia cac két qua duoc xit Iy bang phan mém JMP
13.0 tai p< 0,05.
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3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia loai bao bi sin phim dén
bién d6i ham lugng vitamin C va polyphenol ciia san
pham trong qua trinh bdo quin

Bién d6i ham luong polyphenol tong va vitamin
C ctia san pham trong qua trinh bao quan dudi tac
dong ctia loai bao bi duoc thé hién trong hinh 1.
Polyphenol tong trong san phdm gidm dan theo thoi
gian bao quan, dic biét giam manh trong 30 ngay
dau ctia qua trinh bao quan (ty 1é polyphenol téng
con lai trong cac mau khoang 77%81%) va dan 6n
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dinh trong 60 ngdy bao quan ti€p theo (ty lé
polyphenol téng con lai trong cac mau khoang 76%-
81%). Trong giai doan dau ctia qua trinh bao quan,
san pham c6 thé con chita nhiéu oxy do d6 cac phan
tng oxy hoa con dién ra manh. Bao bi thiy tinh va
bao bi trang nhom cho mau c¢6 ty 1é polypheol tong
sau 90 ngay bao quan lan luot 1a 81,11% va 80,58% cao
hon va khac biét c6 thong ké (p<0,05) so voi mau
duoc bao quan trong ly nhua PP va bao PA ty 1é
polyphenol téng con lai 1an luot 1a 77,55% va 76,27%.
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Hinh 1. Anh huéng ctia loai bao bi sén phdm dé&n bi€n déi tj 1& polyphenol (A) va ty 1é vitamin C (B) con lai
ctia san phdm trong qu4 trinh bao quan tai nhiét d phong

Bao trang nhom lam han ché si tiép xuc ctia anh
sang v6i mau, 1am gidm téc do phan tng oxy hoa;
truong hop lo thay tinh, tuy day la vat liéu khong
chin sang, nhung c6 thé chat liéu thay tinh da lam
han ché sy truyén dan ning luong photon ctia anh
sang vao trong mau lam han ché phan tng oxy hoa;
day c6 thé 1a nguyén nhan giai thich cho sy bién ddi
ham luong polyphenol va vitamin C ctia mau trong
qué trinh bao quan. Ham luong vitamin C trong mau
giam nhanh theo thoi gian bao quan; mau duoc bao
quan bang chai thay tinh va bao trang nhoém cé toc
do suy giam cham hon so v6i ly nhuya PP va bao PA.
Ty lé vitamin C con lai sau 90 ngay bao quan & moi
loai bao bi nay c6 su khac biét thong ke (p<0,05); gia
tri ghi nhan lan luot 1a 53,36%, 53,82%, 47,18% va
48,30%. Sau 90 ngay bao quan, ham luong vitamin C
trong cac mau thi nghiém da giam khoang 50% trong
khi @6 ham luong polyphenol tong giam 20% - 25%;
vitamin C trong san phidm dé bi hao hut hon so v6i
polyphenol. Vat lieu bao bi bang chat liéu thay tinh
hoac chan sang c6 hiéu qua tét trong duy tri vitamin
C trong cac san phdm: nudc ép diéu-tao (Tamuno et
al ., 2015), nuéc hoa hong-xoai (Mgaya-Kilima et al,
2015), nudc cam (Shahnawaz et al, 2013) va nudc
xo0ai (Alaka et al, 2003). Bao bi trang nhom va bao bi

thay tinh gitp duy tri t6t ham luwong polyphenol va
vitamin C trong san pham; tiy theo nhu cau st dung
ma nha san xuat c6 thé lua chon hinh thic bao goi
san pham thich hop. Hién nay, marmalade duoc st
dung phé bién dudi hinh thic déng goi trong hi
thiy tinh. Trong cac thi nghiém tiép theo, bao bi
thiy tinh duoc chon 1a vat liéu bao goi san pham.

3.2. Anh huong ctia nhiét d6 bao quan dén bién
d6i ham luwong vitamin C va polyphenol ciia san
phdm trong qua trinh bao quén

Su khac biét vé ham luong polyphenol tong va
vitamin C la khac nhau gitta cAc nhiét d6 bao quan
khac nhau dugc thé hién trong bang 1 va bang 2.
Nghién cttu da ghi nhan duoc mau bao quan & 29°C -
31°C va 5°C c6 ty lé polyphenol tong sau 30 ngay bao
quan lan luot 1a 86,83% va 95,02%; gitta cac mau co su
khac biét vé thong ké (p<0,05). Mau bao quan tai
nhiét do 5°C duy tri t6t ham luong polyphenol cta
san pham, ty lé polyphenol con lai trong san phdm
sau 90 ngay bao quan la 89,32%; trong khi d6 mau
béo quan tai nhiét phong c6 két qua 1a 80,95%. Nhiét
do bao quan cang thap ty lé hao hut vitamin C trong
san pham cang thap.
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Béng 1. Anh huéng ciia nhiét do dén bién déi ty 1& polyphenol tdng va vitamin C con lai clia sin phdm dugc
dung trong hii thiy tinh theo thoi gian bao quan

Nhiét 6 bao quan (°C)

Thoi 29-31 5

gian (nhiét @6 phong) (nhiét d6 ngan mat ti lanh)

(ngay) TPC Vitamin C BI TPC Vitamin C BI
4 - - - - - -
8 - - - - - -
7 96,03* + 2,28 93,02" £ 1,68 482"+ 0,06 - - -
10 - - - 96,45 + 0,87 96,52* £ 1,97 5,75"5¢ £ 0,01
12 - - - - - -
14 94,62°% + 1,28 86,85 0,86 5,05 £ 0,11 - - -
16 - - - - -
20 91,78 + 0,46 86,19 + 1,81 52140217 | 94,12*8+1,50 | 97,02*+1,30 5,918 + 0,14
24 - - - - - -
30 86,83 +0,76 | 84,23™¢+1,96 557 +0,02 | 9502*5+0,78 | 94,13%“+0,74 | 5,64 +0,05
45 84,35°P+236 | 80,24 P+ 1,70 5,94% £ 0,28 92,33 +£254 | 92,63 +0,83 5,95 + 0,21
60 82,56 +2.45 | 82,43"P+ 1,46 6,46™ £ 0,14 90,66 + 1,51 | 95,53 %+ 1,61 5,54°C + 0,24
90 80,95+ 1,16 81,66 ">+ 3,10 7,69 + 0,34 89320+ 1,53 | 94,84**B€+ 082 | 5,74 +0,30

Ghi chu: -: Khong phan tich. Cac ki tir a, b, ¢, giong nhau thé hién su khac biét vé thong ké (p<0,05) trong
cung 1 hiang ¢ cung 1 chi tiéu phan tich. Cac ki tr A, B, C, giong nhau thé hién su khdc biét vé thong ké

(p<0,09) trong cung 1 cét o cung 1 chi tiéu phan tich.

Ty 1é vitamin C con lai sau 30 ngay bao quan co
st khac biét thong ké gitta cac mau khao sat
(p<0,05); gia tri ghi nhan duoc la 84,23% va 94,13%, &
cac muc nhiét do bao quan lan luot 1a 29°C - 31°C va
5%C. Sau 90 ngay bao quan & 5°C va 29°C - 31°C mau
6 ty lé vitamin C con lai 1an luot 1a 94,84% va 81,66%.
Gia tang nhiét do trong qua trinh ché bién hodc bao
quan sé lam giam ham luong polyphenol va vitamin
C (Galani et al, 2017; Sinchaipanit ef a/ ., 2015; Ranu
et al, 2012). O tit ca méc nhiet do da khao sat, san
phdm déu bi sam mau dan trong qua trinh bao quan,
nhiét do cang cao thi toc d0 sdm mau cang nhanh.
Sau 90 ngay béo quan, chi s6 BI ctia mau bdo quan &
5°C (5,74) va 29°C - 31°C (7,69) khac biét cé y nghia
thong ke voi p<0,05, tuy nhién bang mat thuong chua
nhan thay sy khac biét nhiéu gitra 2 mau nay. Nhiét
do moi truong 1a nhiét do duoc ap dung phé bién
trong bdo quan va phan phdi marmalade, nhiét do
nay giup giam chi phi van chuyén, bado quan, giam
gia thanh san phdm. Nguoi tiéu dung sau khi st
dung c6 thé bdo quan sin phdm tai nhiét do 5°C
(ngan mat ta lanh) gitp tiép tuc duy tri chat luong
san phdm. Nhiét d0 moi truong 29°C - 31°C duoc
chon 1a két qua thi nghiém.

3.3. Anh huéng ctia ham luong natri bisulfite bd
sung dén bién d6i ham lwong vitamin C va
polyphenol ctia san phdm trong qua trinh bao quan

Anh huodng ctia ham lwong natri bisulfite b6 sung
dén bién d6i ham luwong cac hop chat sinh hoc trong
marmalade budi dugc bao quan trong ha thiy tinh,
tai nhiét do phong duoc thé hién trong hinh 2. Him
luong polyphenol téng giam dan theo thoi gian, tuy
nhién toc do suy giam gitta cAc ngay bao quan la
khac nhau néu ham luong natri bisulfite b6 sung la
khac nhau. Téc do suy gidm polyphenol ctia mau 0
ppm - 50 ppm nhanh hon so v6i mau 75 ppm-100
ppm. Sau 180 ngay bao quan, ham luong polyphenol
téng clia mau bo sung natri bisulfite 0 ppm, 25 ppm,
50 ppm, 75 ppm, 100 ppm suy giam khoang 10%, 13%,
19%, 20%, 18% so voi mau trudc bao quan. Mau b6
sung 0 ppm - 50 ppm c6 ty 1é polyphenol tong con lai
sau 180 ngay bao quan la 80% -82%, thap hon so v6i
mau st dung 75 ppm -100 ppm 1a 87%-91%. Bién ddi
vé ham luong vitamin C ctia miu trong qua trinh bao
quan ciing cho két qud tuong tw su bién doi
polyphenol tong s6. Ham lwong vitamin C trong mau
giam nhanh sau 90 ngay dau bao quan tir 100% xuong
con 75%-68%; su suy giam nay dan 6n dinh trong
khoéng thoi gian tir 90 ngay dén 180 ngay bao quan,
tai thoi diém nay ty lé vitamin C con lai 1a 71% - 66%.
Ty le vitamin C con lai sau 180 ngay bao quan & mau
st dung 100 ppm, 75 ppm, 50 ppm, 25 ppm va 0 ppm
natri bisulfite twong tng lan luot 1a 71,74%, 69,65%,
68,48%, 68,36% va 66,43%.
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Natri bisulfite 1a chat c6 khang nang chong oxy
hoa manh; do do da lam han ché su oxy hoa trong
mau. Natri bisulfite noi chung hay SO, ciing da duoc
ghi nhan cho hiéu qua tot trong duy tri vitamin C,
polyphenol trong: ruou vang (Nardini et al, 2018),
x0ai sdy (Mohamed et al, 2015), 6t sdy (Chaethong
et al, 2015). Cac mau c6 ty 1é b6 sung natri bisulfite
khac nhau da co6 su khac biét kha 16n vé chi s6 hoa
nau. O ngay tht 20, gia tri BI ghi nhan duoc & cac
mau dao dong tir 4,09 dén 5,12; tir ngay 60 trd vé sau
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gia tri BI gitta cac nghiém thic da thu hep lai so véi
nhitng ngay dau, nhung gitta ching van c6 su khac
biet & do tin cay 95%. Dén ngay thtr 180, cac mau
duoc bé sung natri bisulfite véi cac ty 1e 100 ppm, 75
ppm, 50 ppm, 25 ppm va 0 ppm thu duoc cac gia tri
BI tuong tng lan luot 1a 8,58; 8,74; 9,28; 9,53 va 9,38.
B6 sung natri bisulfite voi ham luong 100 ppm va 75
ppm giup duy tri t6t mau sac va cac chit chong oxy
hoéa ctia san pham (Bang 2).
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Hinh 2. Anh huéng ciia ham lrong natri bisulfite b sung dén bién d6i ty lé polyphenol téng con lai (A), ty 1é
vitamin C (B) con lai va chi s6 héa nau (C) ctia san phdm dugc chira trong hii thiy tinh trong qua trinh bao

quan tai nhiét d6 phong

Bang 2. Bién ddi mau sic ctia mau & cac ham lieong natri bisulfite b6 sung theo thoi gian bao quan
Thoi
gian Ty lé natri bisulfite b6 sung (ppm)
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4. KET LUAN

Ham luwong polyphenol va ham lwong vitamin C
clia san phdm giam dan theo thoi gian bao quan,
trong d6 vitamin C suy gidm nhanh hon so voéi
polyphenol. Cac yéu t6 nhu bao bi, nhiét do va ham
luong natri bisulfite b6 sung anh huéng cé y nghia
dén su bién déi ctia ham luong polyphenol va ham
luong vitamin C trong marmalde budi. San phdm co
bd sung natri bisulfite va bao goéi bang bao bi trang
nhém hoac bao bi thiy tinh, cling véi bao quan tai
nhiét 3o phong hoac nhiét d6 5°C (ngin mat ti lanh)
giup duy tri tot ham luong polyphenol va ham luong
vitamin C. Marmalade buéi b6 sung natri bisulfite voi
ham luwong 100 ppm va duoc bao géi bang hi thay
tinh c6 ty lé polyphenol téng con lai 1a 91,68% va ty lé
vitamin C con lai 1a 71,74% sau 180 ngay bao quan tai
nhiét do phong. Can tiép tuc c6 cac cac danh gia vé
bién d6i cam quan, vi sinh cia san pham trong qua
trinh bao quan.
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CHANGE OF ANTIOXIDANT AND COLORING COMPONENTS IN THE STORAGE OF
POMELO MARMALADE

Hoang Quang Binh, Tran Duc Tinh, Huynh Ngoc Lan,
Huynh Thi Truong, Katleen Raes, Le Trung Thien

Summary
Pomelo juice contains many healthy compounds like vitamin C and polyphenols. Currently, there are not
many products made from pomelo on the market. In the previous study, the authors have built a process of
processing Marmalade (jam) pomelo with delicious taste, maintaining good levels of healthy compounds.
Under the influence of external factors during storage, it can lead to loss of polyphenol and vitamin content.
In the product, if the selected storage conditions are not appropriate, which makes it difficult to apply
products to a real scale. The objective of this project is to assess the changes of these two groups of natural
antioxidant compounds in the preservation of grapefruit marmalade under the impact of packaging type,
temperature, and added sodium bisulfite. The results of the study showed that the product supplemented
with sodium bisulfite content of 100 ppm and packaged in glass jars had the remaining polyphenol ratio of
91.68% and the remaining percentage of vitamin C was 71.74% after 180 days of storage at room

temperature.

Keywords: Pomelo marmalade, polyphenol, vitamin C, storage.
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