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Ngay nhdn bai sva: (Prunus salicina L.) - chanh day (Passiflora edulis) bao gom ham lwong
14/5/2024 anthocyanin, vitamin C va gid tvi cam quan cua san phcfm. Bén canh do,
Neay duyét diing: dé dam bdo tinh an todn cho san pham mwéc ép man Hgu - chanh day,
22/5/2024 gia tri PU (Pasteurisation Unit) ciing dwoc tinh toan. Thi nghiém dwoc
khdo sat tai cac nhiét d thanh trung la 60°C, 65°C, 70°C vdi thoi gian
giit nhiét lan lwot 1a 5 phit, 10 phit, 15 phit. Két qua thi nghiém cho
Tir khoa:

thdy nhiét dp thanh trimg ¢ 65°C véi thoi gian giur nhiét la 10 phut, gia
tri ’thanh trifng PU dat 1 55’,49 phut, khéng co sw xuat hién cua vi sinh vat
hiéu khi, nam moc va nam men; ham lwong anthocyanin (7,36 mg%,) va

anthocyanin, chanh day,
man Hau, thanh trung,

vitamin C

vitamin C (17,85 mg%) con lai twong doi cao.

1. PAT VAN DE

Mian Hau (Prunus salicina L.) thudc ho
Rosaceae, 12 10i cdy bui hay cdy gd than nho
dugc trong phd bién ¢ cic nudc ving nhiét
d6i va can nhiét d6i. O Viét Nam, man Hau
thudng dugc trong tap trung cha yéu & nhiing
vung nui cao cua cac tinh nhu Lao Cai, Son
La, Lai Chau, Ha Giang, Cao Bing, Lang Son
(Thanh va Khanh, 2013). Qua man Hau la qua
hach ¢6 hinh tron, thuén dai hoac det, duoc
bao phu boi mét 16p sap mau trang (pruina),
qua co6 mau vang, dé hodc tim, c6 cubng vira
phai. Khi qua chin, thit qua c6 thé tich rdi hay
dinh mot phan, hodc dinh toan phin véi hat
(Lim, 2012). Man la ngudn cung cap vitamin
bao gdm vitamin A, vitamin C va cac vitamin
nhém B (B, By, Bs, By) mang lai nhiéu loi
ich ddi voi stc khoe. Bén canh d6, qua man
gidu cac khoang chit nhu phosphor, calci, kali

va 1a ngudn cung cap chit xo (1,4 g/100g) t6t
cho co thé ngudi (Igwe va Charlton, 2016).
Theo Lim (2012), qua man chta lugng 16n
anthocyanin 1a mot sdc to mang lai mau sdc tu
nhién cho san pham, vira 1a hop chét c6 nhiéu
hoat tinh sinh hoc. Hwang (2020), da phat
hién duogc hai sic t6 anthocyanin chinh trong
qua man Prunus salicina L. 1a cyanidin 3-O-
glucoside va cyanidin 3-O-rutinoside c6 nhiéu
loi ich déi véi stc khoe con ngudi nhu hd tro
cac hoat dong chéng oxy héa, chdng viém,
chéng béo phi.

Chanh day 12 ngudn cung cép céc vitamin
bao gdm vitamin A, vitamin B,, vitamin Bs,
vitamin C; ngoai ra chanh day con chura calci,
phosphor, sat, magie; trong khi chit béo va
calo thap. Bén canh d6, chanh ddy dugc danh
gia cao vi co6 huong vi thom ngon, mui thom
dac trung (Thokchom va Mandal, 2017).
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Hién nay chua c6 nghién ctru ndo vé san
phim nuéc ép tir qua man Hau. Tuy nhién
viéc bo sung chanh diy vao san pham nudc ép
d3a duoc nghién ctru boi nhiéu tac gia. Thay va
cong sy (2013) da chimg minh ring viéc bd
sung chanh day vao nudc khoém gitp ting
cuong huong vi va vitamin, dic biét Ia
vitamin C. Do d6, viéc két hop gitta man Hau
va chanh day vao ché bién nudc ép gitp da
dang hoa san phim nudc giai khat, tao ra san
pham c6 gia tri dinh dudng, dép tng nhu cau
clia ngudi tiéu dung vé san pham co ngudn
gbc ty nhién, ning cao dugc gia tri cua qua
man Hau va chanh day.

Trong san xuat nude ép, dac biét ddi voi
san pham co luong acid cao (pH < 4,5), qua
trinh thanh trung dugc thyc hién dé kéo dai
thoi han sir dung bang cach tiéu diét cac vi
sinh vat gay hu hong (chu yéu 1a ndm men
hodc ndm mdc) va lam bat hoat hoat dong
ciia enzyme gop phan thay ddi chat luong
cta san pham (Fellows, 2017). Hai thong s&
quan trong nhat cin quan tim trong qué
trinh thanh trung la nhi¢t d¢ thanh trung va
thoi gian giit nhiét nham dam bao an toan vé
sinh thyc phdm dong thoi han ché ton that
gia tri dinh dudng va gia tri cdm quan cua
san phdm (Man va cong su, 2011). Myc tiéu
ctia nghién ctru nay 1a xac dinh cac thong sd
thich hop cho qua trinh thanh trung nudc ép
man Hau - chanh ddy nham duy tri gia tri
cam quan, han ché ton thit anthocyanin va
vitamin C ma van dam bao an toan vé sinh
thyc pham.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Qua man Hau va chanh day tim duogc
thu mua tai Thanh phd Cén Tho. Qua man
Hau duogc chon ¢6 vo mau do tim déng déu,

cd cdu truc con cung khong bi mém va
khong dap nat; chanh day tim dugc chon c6
kich thuéc dong déu, tuoi va c6 mau tim
dac trung.

Hoa chit, phu gia: Enzyme pectinase dugc
st dung 1a ché phdm Pectinex Ultra SP-L
duoc san xudt boi tip doan Novozymes (Dan
Mach); moi truong Plate count agar (PCA)
bao gdm enzymatic digest of casein/tryptone
5,0 g/L, yeast extract 2,5 g/L, glucose 1,0 g/L,
agar 15 g/L; duong saccharose va citric acid.

2.2. Phwong phap ché bién nwéc ép man
Hau - chanh day

Qua man Hau sau khi thu mua vé duoc rira
sach nham loai bo nhiing tap chit bam trén vo
qua, dam bao chit luong cho san pham; sau
d6 tién hanh got vo va tach hat. Thit qua mén
dugc xay voi nudc theo ty 1€ 1:2 (w/v) thu
dugc hdn hop dich méan (bao gdm phin ba va
dich qua). Chanh day duoc cat doi thu duoc
hdn hop dich qua (bao gdm phan bd va dich
qua). Tién hanh phdi trén hdn hop dich qua
man va dich chanh day theo ty I¢ 8:2 (v/v), xu
1y 1am trong hdn hop bang enzyme pectinase
v6i nong d6 0,3% & nhiét d6 50°C va thoi
gian 120 phut, dich loc sau thily phan dugc bo
sung 22% duong va 0,03% citric acid (% trén
tong khdi lugng hdn hop dich qua), gia nhiét
hdén hop & 90°C trong 5 phut, rét chai, ghép
nap va thanh tring.

San pham duogc chira dung trong chai thity
tinh dung tich 250 ml. Qua trinh thanh trung
duogc thue hién trong bé didu nhiét, khi bé dat
nhiét d6 thanh trung, san phém cO nhiét do
ban diu 1a khoang 40°C duogc dat vao bé va
ghi nhan sy thay d6i nhiét do tdm cua san
pham theo thoi gian thanh tring (ndng nhiét,
gitt nhiét), san phém duoc ha nhiét dén nhiét
d6 ban diu bang nudc ngudi (khoang 30°C)
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dudi voi nude chdy tran va ghi nhén su thay
d6i nhiét d6 tim cuia san pham theo thoi gian
ha nhiét.

Khéo sat anh hudng cua nhiét 36 va thoi
gian thanh tring dén chét lugng cua san pham
dugc tién hanh bang cach bd tri ngiu nhién
v6i 2 nhén t6 thay d6i 1a nhiét d6 thanh tring
(60°C, 65°C, 70°C) va thoi gian giit nhiét (5,
10, 15 phat). San phim dwoc lam ngudi va
bao quan & nhiét do thap (4 - 8°C) trong thoi
gian bao 6n dé theo ddi chi tiéu vi sinh.

2.3. Phuong phap phan tich

Trong nghién clru nay, cac chi tiéu hoa ly
dugc phan tich bao gébm ham luong
anthocyanin bang phuong phap pH vi sai (Lee
va cong su, 2005); xac dinh ham luong
vitamin C bang phuong phdp chuin do
(TCVN 8977:2011); tinh toan gia tri thanh
trung PU (Weemaes, 1997); thuc hién danh
gia cam quan bang phwong phap cho diém
(TCVN 3215-79); xac dinh tong sd vi sinh vat
hiéu khi, téng s6 ndm men, nAim méc theo
phuong phap dinh lugng vi sinh vt trén dia
thach (Wise, 2006).

Gia tri thanh trung PU (phut) dugc tinh
toan theo cong thirc:

PU=I 10
0

T-Tref

z .dt

Vo1 Tyer 12 nhiét 36 tham chiéu tuong Gng
voi qué trinh x@ 1y nhiét va T 1a nhiét do
thanh tring (°C) (Weemaes, 1997).

2.4. Phuwong phap xir 1y s6 liéu

Két qua tinh toan dugc xtr 1y thong ké theo
phuong phap phan tich phuong sai ANOVA
v6i sy kiém tra mic d6 ¥ nghia cua cac
nghiém thuc qua LSD ¢ d¢ tin cay 95%
(p<0,05) sir dung phin mém théng ké
Statgraphics Centurion XVIII.
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3. KET QUA THAO LUAN

3.1. Anh hwéng cia nhiét do thanh
trung va thoi gian giir nhi¢t dén gia tri
thanh trang PU va mat s6 vi sinh vt

Ché do thanh trung dugc chon trén co so
gia tri PU > PU, (thoi gian t6i thiéu dé tiéu
diét vi sinh vat). Tuy thudc vao pH cua thuc
pham ma cé cac gia tri PU, khac nhau, san
phim nuéc ép man Hau - chanh day cé gia tri
pH trong khoang 3,10 dén 3,18 (< 3,7) nén c6
gia tri thanh trung tham chiéu 1a PU, = 16,7
(phut) 1a gia tri thanh tring t6i thiéu dé tiéu
diét vi sinh vat, dam bao an toan cho san
pham (Tri va cong su, 2017). Tir két qua phan
tich & Bang 1 cho thdy & ché do thanh tring &
65°C, thoi gian gitr nhiét la 10 phat, 15 phut
va ¢ 70°C gilr nhiét 5 phat, 10 phut va 15 phut
déu cho gia tri PU > PU,, san pham dam bao
chit lugng v& mit vi sinh.

Theo Quy chuan K¥ thuat Qubc gia Viét
Nam (QCVN 6-2:2010/BYT) ddi véi cac
san pham d6 ubéng khong con thi tong s6 vi
khudn hiéu khi & mirc cho phép tbi da 1a 10
(cfu/ml/san pham) va tong sé bao tir nam
men, nAm mdc < 10 (cfu/ml/san phém). Két
qua kiém tra vi sinh & Bang 2 cho thiy céc
mau khong thanh trung va d3 qua thanh
tring cac nhiét do 60°C, 65°C, 70°C trong
thoi gian 5 phut, 10 phut, 15 phat ¢ ngay 0
déu khong thay c6 sy xudt hién cua vi sinh
vat. Cac mau san phidm khoéng thanh tring
va thanh trang tiép tuc dugc bao quan thém
15 ngay dé theo doi kha nang 6n dinh chit
lugng vé mat vi sinh. Ché d6 thanh trung
phu hop khi ¢6 két qua tong sé vinh sinh vat
6n dinh va nhé hon gidi han cho phép theo
QCVN 6-2:2010/BYT. Thi nghiém theo doi
s& duoc tién hanh vao ngay thir 8 va ngay
thr 15.
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Bang 1. Gia tri thanh trang PU ciia san phim & cic nhiét d9 thanh trung va thoi gian
gilr nhiét khac nhau

Nhiét do Thoi gian giir nhiét Gia tri PU

() (phut) (phut)
5 1,62
60 10 2,23
15 3,17

5 12,53

65 10 18,49
15 23,08

5 86,66

70 10 126,67

15 186,71

Ghi chii: (*) S6 liéu két qua trong bang la két qua trung binh ciia 3 lan Igp lai
Nguén: Céng bé cia tac gid, (2024).

Béng 2. Tong s6 vi sinh vat hiéu khi, tong s6 bao tir nAm men va nam moc cia san pham &
cac nhi¢t d§ thanh trung va thoi gian giir nhi¢t khac nhau

2 £ . P , Téng s6 bao tir
Tong so vi khuan hiéu khi < g £ t

cns A Thoi gian nam men, nam moc
N l}}ﬁé)d‘-’ giff nhigt (cfu/ml) (*) (cfu/ml) (¥)

(phit)  “Ngay  Ngay  Ngay Ngay Ngay Ngay

0 8 15 0 8 15

Mau khong . 0 36210 71,0.10° 0

thanh trung

5 0 20,4.10°  51,2.10° 0 0 0

60 10 0 16,0.10>  97,3.10 0 0 0

15 0 7.8.10"  65,4.10° 0 0 0

5 0 1,5.10"  33,3.10° 0 0 0

65 10 0 0 0 0 0 0

15 0 0 0 0 0 0

5 0 0 0 0 0 0

70 10 0 0 0 0 0 0

15 0 0 0 0 0 0

Ghi chii: (*) S6 liéu trong bang la két qua trung binh cia 3 lan lap lai
Nguon: Céng bé cua tic gia, (2024).

Két qua nhan thiy duoc ¢ ngay thtr 8 bit  tring 36,2.10% (cfu/ml), thanh trung & 60°C
d4u c6 sy xuat hién cua vi sinh vat hiéu khi  trong 5 phut 1a 20,4.10% (cfu/ml), 60°C trong
& mau khong thanh tring, cdc miu thanh 10 phat 1a 16,0.10° (cfu/ml), mat sé vi sinh
tring & 60°C va & 65°C trong 5 phat. Mat sé  vat hiéu khi cao hon muc quy dinh cho phép
vi sinh vat hiéu khi ctia miu khong thanh  téi da 1a 10% (cfu/ml/san pham). Dén ngay

42 TAP CHi KHOA HOC VA CONG NGHE CAN THO - SO 04 THANG 11/2024



thir 15 mat sd vi sinh vat hiéu khi ngay cang
ting cao, mau dugc thanh tring 60°C trong
15 phut va 65 °C trong 5 phut mat sb vi sinh
vat hiéu khi ciing d3 vuot qua muc cho phép
va khoéng an toan.

Ché do thanh tring & nhiét d6 65°C véi
thoi gian gilr nhiét 1a 10 phat va 15 phut va
nhiét do 70°C vd&i thoi gian gilt nhiét 5 pht,
10 phat, 15 phuat thi sau ngay thua 15, san
phém khong c6 su xuat hién cta vi khuén
hiéu khi. Pbi vé6i nAm men, ndm mdc hau
hét khong phat hién cé su ton tai, do san
pham c6 pH thép, vi khuin ua nhiét khong
nhimg khong phat trién duoc ma tinh chiu
nhiét giam, d& bi tiéu diét khi gia nhiét, cac
loai vi khuén c6 nha bao hay khong c¢é nha
bdo, ndm men, ndm mdc tuy cé thé phat
trién trong moi truong acid nhung kha ning
chiu nhiét kém nén c6 thé bi tiéu diét khi
thuc hién thanh trung dudi 100°C (Tiép va
cong su, 2000).

3.2. Anh huwéng cia nhiét d9 thanh
trung va thoi gian giit nhiét dén ham hrong
anthocyanin va vitamin C

KHOA HOC KY THUAT - CONG NGHE

Bén canh d6 an toan thuc phém, su thay
d6i vé& cac thanh phin dinh dudng nhu
anthocyanin, vitamin C ciing gop phan quan
trong vao chat luong san phiam. Anthocyanin
khong bén trong qua trinh ché bién nhiét,
nhiét d§ cang cao va thoi gian gilt nhiét cang
dai thi ham lugong anthocyanin gidm cang
manh. Nhi¢t do anh hudng 16n dén su 6n dinh
va tinh toan ven cia anthocyanin; khi nhiét 6
tang, tbc do6 phan huy sic td ting (Thuy,
2016). Khi thanh trung ¢ nhiét do 60°C trong
5 phit, ham lugng anthocyanin 1a cao nhét so
vOi cac mau duoc thanh trung ¢ cac nhiét do
va thoi gian gitt nhiét khac; khi tang nhiét do
thanh tring 70°C trong 15 phut, san pham c6
ham lwong anhtocyanin giam nhiéu nhat
(Hinh 1). Két qua nay twong ddng v6i nghién
ctru ctia Tan (2015), khi thanh trung san pham
nuGe giai khat tir bip cai tim & nhiét do cb
dinh 100°C thi ham luong anthocyanin giam
tir 7,77 mg% xudng con 5,90 mg% (giam
24,07%) khi tang thoi gian thanh trung tor 5
phut 1én 10 phaut.

25 25
%; 5 attpesene. .1- ". o 1882 | L = : Ham luong anthocyanin & 60°C
\E‘ 1;-03? 17'8_3 - “I 15.28¢ gﬂ wam Ham lugng anthocyanin & 65°C
= [ - ' @
< 15 1 12.96f { 15 . ) o
_g 3 11.24¢ g Ham lugng anthocyanin ¢ 70°C
= \ 5 eesess Ham lugng vitamin C & 60°C
o0 10| 77974757 o4 5b7.3»6‘15 76f - N %ﬁ
§ I% ! 7 ] } 5 == = Ham lugng vitamin C & 65°C
s = L= ' £
E’ ? é‘sz//=//// ._ﬁ//// ? - Ham lugng vitamin C & 70°C
0 nr= nr= 0 Chart Area
5 10 15
Thoi gian (phut)

Hinh 1. Ham lwgng anthocyamin va acid ascorbic ciia nwéc ép man Héiu - chanh day &
cac nhiét d¢ thanh triung va thoi gian giir nhiét khac nhau

Nguon: Céng bé ciia tdc gid, (2024).
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Ham lugng vitamin C con lai cua san
pham sau khi thanh tring cao nhéat ¢ nhiét
do 60°C trong thoi gian gilt nhiét 5 phut
(21,02 mg%) va thip nhat ¢ nhiét o thanh
trung 70°C trong thoi gian gilr nhiét 15 phat
(11,24 mg%). Piéu dé cho thay nhiét do
cang tdng va thoi gian cang kéo dai thi su
hao hut vitamin C cang nhiéu. Vitamin C 13
thanh phan d& bi bién d6i dudi tic dung cia
nhiét d6, sy c6 mit cia ion kim loai (Cu’,
Fe3+), anh sang, dac biét la sy xam nhap cua
O, trong qua trinh bai khi va rot nong.
Trong cung mot thoi gian gitt nhi¢t nhung
thanh tring & nhiét d0 cao hon thi ham
lugng vitamin C bi ton that nhiéu hon
(Hdng, 2019). Két qua twong dong véi bao
cao cua An va cong su (2022), nhiét do va
thoi gian thanh tring c6 anh huéng tryc tiép
dén ham luong vitamin C trong nudc ép Mat
sam, ¢ nhiét do 70°C, thoi gian gilt nhiét 5
phat va 10 phut thi ham lugng vitamin C it
bi hao hut so vdi nhiét do thanh trung &
90°C giit nhiét 15 phit, tac gia cho rang
nhiét d6 cang cao va thoi gian gilt nhiét dai
thi ham lugng vitamin C trong san pham bj
anh huong dang ké do vitamin C rit nhay
cam vo&i nhiét d6. Nhi va cong sy, (2022)
ciing cho két qua tuong ty, khi khao sat sy
thay ddi cua vitamin C trong qua trinh thanh
trung cia nudc ép qua so ri (Malpighia
glabra L.), két qua cho thidy ham lugng
vitamin C giam dan khi ting nhiét do va
thoi gian thanh trung.

Két qua caa nghién ctru ciing phu hop
voi nghién ctiu trude d6 cua Linh va cong
su, (2023) vé khao sat cac yéu t anh huong
dén quy trinh ché bién nudc giai khat dai
hoa bup gidm (Hibiscus sabdariffa L.) b6
sung chanh day (Passiflora edulis), két qua
nghién ctu chi ra rang ham lugng
anthocyanin va vitamin C cao nhat khi thanh
tring ¢ nhiét d6 thap trong thoi gian ngin 1a
60°C trong 5 phut, khi ting nhiét d6 1én dén
70°C, gitt nhiét trong thoi gian 15 pht thi
ham lugng anthocyanin va vitamin C giam,

cu thé giam 27,19% anthocyanin va 53,33%
vitamin C so v&i mau trude khi thanh trung,

3.3. Anh huong cia nhiét do thanh
tring va thoi gian giir nhiét dén gia tri cam
quan ciia san phim

Nhiét d§ thanh trung va thoi gian gitr nhiét
¢6 su twong tic véi nhau va anh hudng dén
gia tri cam quan vé mau sic va mui cia san
pham nhung khong anh huéng dén cam quan
vé trang thdi va vi cia san pham. Nhiét do
cang cao, thoi gian gilt nhiét cang kéo dai san
phim c6 diém cam quan thdp vé mau sic va
mui do sy phan hiy anthocyanin cang nhiéu
va sy xuét hién mui ndu chin (Héng, 2009;
Thity, 2016). D6i v6i san pham thanh tring &
nhiét o 70°C trong thoi gian 5, 10, 15 phut
anh hudng 10 rét dén mau séc, do thanh trung
0 nhiét d0 cao va thoi gian giltt nhiét kéo dai
thi téc do phan huy anthocyanin tang, san
pham c6 mau do sam (Hmh 2). Khi thanh
tring ¢ nhiét do 60°C, diém cam quan vé mau
sac dat diém cao tuy nhién khong dam bao an
toan v& mat vi sinh. Khi thanh tring & 65°C
trong 10 phut, tuy diém cam quan mau sac
thip hon so v6i & 60°C nhung san phim van
con luong anthocyanin khé cao, san pham van
gitt dugc mau do tuoi sang va dam bao an
toan vi sinh.

=== Mau Trang thai Mui = Vi
(-]
5 s
70; 1 ARPTRGSs L 60; 10
= 74 =
C 73 W
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Hinh 2. Gia tri cAim quan cia nwéc ép man
H3u - chanh diy & cac nhiét d¢ thanh trung
va thoi gian giit nhiét khac nhau

Nguén: Céng b6 ciia tac gid, (2024).
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Tur cac két qua thu nhan dugc, san ph?lm
nudc ép man Hau - chanh day thanh trung &
nhiét do 65°C voi thoi gian gilt nhiét 1a 10
phut duogc lya chon, gia tri thanh trung PU cua
san pham 1a 18,49 phat 16n hon gi tri thanh
trung PU, (gi4 tri thanh trung PU tham chiéu
la 16,7 phut) nén dam bao ti€u diét dugc vi
sinh vat, ham lugng anthocyanin va vitamin C
tén that twong dbi it va duy tri dugc gid tri
cam quan cta san pham.

4. KET LUAN

Nghién ctru da chi ra rang qua trinh thanh
tring ¢6 anh hudng dang ké dén gia tri cam
quan, gia tri dinh dudng va mic d¢ v¢ sinh an
toan thuc phdm cua san phdm. San phdm nudc
¢p man Hau - chanh day dugc thanh trung &
nhiét do 65°C vdi thoi gian gilt nhiét 1a 10
phut dat gié tri thanh trung PU Ia 18,49 phut,
sau thoi gian bao 6n la 15 ngdy san pham
khéng c6 su xuét hién cua vi khuan hiéu khi,
nidm men va ndm méc, dam bao an toan vé
sinh thuc phém, it ton that anthocyanin,
vitamin C va duy tri dugc mau sdc, mui vi cla
san pham.
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THE EFFECT OF PASTEURIZATION ON THE QUALITY OF HAU PLUM (Prunus
salicina 1..) - PASSION FRUIT (Passiflora edulis) JUICE

ABSTRACT

This study aims to determine the effects of pasteurization temperature and holding time on the quality
of Hau plum (Prunus salicina L.) and passion fruit (Passiflora edulis) juice, including anthocyanin
content, vitamin C content, and the sensory value of the product. Additionally, to ensure the safety of the
Hau plum and passion fruit juice, the Pasteurization Unit (PU) value was also calculated. Experiments
were conducted at pasteurization temperatures of 60°C, 65°C, and 70°C, with holding times of 5
minutes, 10 minutes, and 15 minutes, respectively. The results showed that a pasteurization temperature
of 65°C for a holding time of 10 minutes achieved a PU value of 18.49 minutes, with no presence of
aerobic bacteria, molds, or yeasts, the remaining anthocyanin (7.36 mg%) and vitamin C (17.85 mg%)

contents were relatively high.

Keywords: Anthocyanin, Hau plum, pasteurization, passion fruit, vitamin C
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