TNU Journal of Science and Technology 228(05): 393 - 401

USING FRUIT PEEL EXTRACT
IN PITAYA JAM MAKING (Hylocereus undatus)
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Pitaya (Hylocereus undatus), also known as dragon fruit, is the most
popular species cultured in Vietnam. The fruit is a fleshy berry with a
mild sweet taste blended and touch of sourness, white pulp embedded
with many edible black seeds, and reddish-purple peels whose extract
could be used as a natural food colorant. Extraction of pitaya fruit
peels is an alternative to using food waste. This study aims to
determine the effects of fruit peels on the pitaya jam process. Herein,
the peels were extracted by two methods including blending and
extraction, then optimized along with other conditions such as the
extract contents (10, 30, 50%), pectin concentrations (0,9, 1,2, 1,5%),
sugar contents (60, 64, and 68°Bx), temperatures (50, 60, 70°C), and
heating times (5, 10, and 15 min). The results showed that, peel
extraction in water at 100°C produced a red jam with a high
concentration of betacyanin. Pitaya fruit jam was successfully
obtained in the optimized conditions of 30% fruit peel extract, 1.2%
pectin, 64°Bx, 60°C, and 10 minutes of heating time. The dragon fruit
jam has good quality viscosity, with the reddish-purple color of the
fruit peels, natural aroma, and taste.
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Thanh long rudt trang (Hylocereus undatus) 1a mot loai trai cdy dugc
trong phd bién tai Viét Nam. Thit tréi mau trang, vi ngot, nhiéu hat
mau den an duoc, vo mau tim do chta sic té betacyanin ¢ thé dung
lam chit tao mau thuc pham tu nhién. Nghlen ctru ndy nhiam muc
dich tan dung vo thanh long, dic biét sic t6 ctia vo trai nhu mot chat
tao mau tu nhién cho san pham. Hai phwong phap xay va ly trich vo
trai bang nhiét cung vai ty 1& dich v qua bé sung lan luot 14 10, 30
va 50% da duoc khao sat. Bén canh d6, cac diéu kién can thiét trong
ché bién mit dong bao gdm ham lwong pectin (0,9, 1,2, va 1,5%),
ham luong dudng (60, 64, va 68°Bx), nhiét do (50, 60, 70°C) va thdi
gian (5, 10 va 15 phut) ciing dugc thuc hién. Két qua cho thay,
phuong phap ly trich vo thanh long trong nuéc ¢ 100°C cho san
phim c6 mau d6 tim nhd ham lwong betacyanin cao. San pham mut
ddng duoc bd sung 30% dich vo qua co mau sic dep, bit mat va dat
chat lwong tét nhat so véi cac ty 1é con lai. Cac diéu kién ché bién
bao gdm 1,2% pectin, 64°Bx, 60°C, trong 10 phut Ia t6i wu nhit cho
qué trinh ché bién mut dong thanh long trong nghién ciru nay.
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1. Giéi thiéu

Thanh long la loai thuc vat than leo, thugc chi Hylocereus nam trong bo Caryophyllales, co
nguon gbc tir Chau My nhiét déi va can nhiét doi, va la nhém hoa qua duoc coi co trién vong dé
trong tai Brazil [1], [2]. Ngay nay, thanh long duoc trong nhiéu ¢ Indonesia, Mexico, Okinawa
(Nhat Ban), cac nuéc khu vue Pong Nam A nhu Viét Nam, Pai Loan, Théi Lan, ... Loai tréi cay nay
cang duoc biét dén nhidu hon va duoc danh gia cao vé gia tri cam quan khi an séng hodc dwa vao 4m
thuc [3]. Theo théng ké, Viét Nam la quoc gia san xuat thanh long lon nhat Chau A va dan dau vé
xuét khau thanh long trén thé gisi [4]. La mot trong nhiing loai tréi cay chinh cua Viét Nam, thanh
long chiém 32% tong gié tri xuat khau cac loai rau qua. Tong san luong thanh long dat gan 701,1
nghin tin vao nam 2022 [5]. Hylocereus undatus c6 rudt tring, véi 16p vo ngoai day chiém hon 20%
trong luong qua tuoi va ddc trung bai mau do tim do chira sic to betacyanin. Betacyanin tir vo thanh
long ¢4 thé dugc chiét xuat 1am chat tao mau tw nhién trong nganh ché bién thyc pham [6].

Céc nghién ciru trude day chi ra rang, thanh long 12 mét trong nhitng thanh phan phan b6 rong
rdi nhat cua ho xwong rong, véi ba loai thudc chi Hylocereus nhu Hylocereus megalanthus (da
vang va thit trang), Hylocereus polyrhizus (da do va thit d6) va Hylocereus undatus (da dé va thit
trang) [7]. L6p vo do bao quanh qua thanh long cé sy hién dién cua sic té betacyanin. Bén canh
hoat tinh chdng oxy héa ndi bat, sic td ndy con ¢ tiém ning 16n dé sir dung lam chat tao mau ty
nhién [3]. Theo Nur lzalin, chiét xuat pectin c6 trong vé thanh long c6 tiém ning trg thanh mot
hydrocolloid hiru ich trong nganh céng nghiép thuc phdm. D6 dan hdi va tinh két dinh cua pectin
c6 trong vo thanh long dugce cho la trong tw nhu pectin cia cam va tao [8]. Nghién ctru nay duoc
thuc hién nham muc dich tan dung ngudn vo qua ngoai dugc thai ra trong qua trinh san Xuat thyuc
phdm néi chung va mut ndi riéng, tir d6 hoan thién quy trinh ché bién mut dong thanh long bd
sung dich vo qua.

2. Vit liéu va phwong phap nghién ctru
2.1. Nguyén ligu va hoa chat

Nguyén liéu: Thanh long loai rudt tring dwoc thu mua tai chg diu méi thanh phd Soc Tring.
Qua dugc lya chon ¢6 vo mau do trén 80% dién tich qua, cac vay vo mau xanh, cubng con tuoi,
qua khong bi dap nat. Nguyén liéu sau d6 duoc van chuyén vé phong thi nghiém ché bién, khoa
Coéng nghé sinh hoa va thuc pham. Thanh long dwoc rira sach, tach riéng phan vé qua ngoai va
thit qua mau trang. Phan thit qua s& duoc xay nhuyén bang may xay (Philips HR2118, Ha Lan),
phan vo qua duoc loai bo I6p ngoai cung va thu phan 16p vo gitra mau do tim.

Hoé chat: Puong succrose dugc cung cap bai cong ty Bién Hoa, Pong Nai. Pectin dugc mua
tai Cong ty TNHH Cemaco, Viét Nam. DNS (acid 3,5-dinitrosalicylic), phenol, acid sulfuric,
acid citric va iod dugc cung cép bai Xilong, Trung Quéc.

2.2. Phwong phdp nghién cuu
2.2.1. Phuong phap do lwong cac chi tiéu hod ly

Céc chi tiéu hoa 1y nhu do am dugc do theo phuong phéap siy kho dén khdi lugng khong doi
bang ta sdy (Memmert, Duc). Gié tri pH duoc do bang may do pH (Hanna, M¥) va ham lugng
chat kho hoa tan do bang chiét quang ké (°Brix, ATAGO, 0 — 33 °Brix, Phap). Ham luong
duong khtr dugc xac dinh theo phuong phap DNS (acid 3,5-dinitrosalicylic), ham lugng duong
tong dugc xac dinh theo phuong phap phenol-acid sulfuric. Him lugng vitamin C dugc do bang
phuorng phap str dung dung dich khw iod, ham lugng betacyanin duoc do theo phuong phap do
mau. Mau sic dugc do bang may do mau sic (Colorlite sph870, D), ciu trac (do cing) duoc
xac dinh bang méy do cau triic TMS-Pro (Trung Quéc) theo phurong phap mét nén chu ky.

2.2.2. Khdo sat phwong phdp chiét xuat dich vé qua thanh long

http://jst.tnu.edu.vn 394 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 228(05): 393 - 401

Hai phuong phap chiét xuat dich vé qua duoc khao sat 1a xay va ly trich trong nudc cat. Poi
véi phuong phép xay, vo qua duge bam nhuyén sau dé6 dem xay nhuy&n bang may xay. i véi
phuong phap ly trich, vo qua cat soi duge ly trich trong nuéc cat pH 5 & 100°C trong 5 ph(t véi ti
1€ v va nuédce la 1: 3 kg/L.

Quy trinh ché bién mut dong thanh long: Thit qua sau khi xu ly xay nhuyén dugc diéu chinh
vé pH 4,5, dich vo qua chiét xuat theo phuong phap xay hoic ly trich dwoc thém vao thit qua véi
ty 1¢ 1:1 theo khdi luong. Gia nhiét hdn hop dén khi dat 40°C, sau d6 hdn hop 1,2% pectin,
duong duoc thém vao. Tiép tuc khudy déu hdn hop cho dén khi nhiét do dat 60°C, sau do tiép tuc
gia nhiét trong 10 phat, b6 sung acid citric (0,9%, theo khéi luong) vao hdn hop két thic quy
trinh gia nhiét, &é nguoi va rét vao keo ¢ nhiét ¢6 50°C. Cac gié tri vé céu trac, do sang duoc
thuc hién theo md ta & muyc 2.2.1, gia tri cam quan vé mau sic, mii, vi dugc danh gia theo
phwong phap cho diém [9].

2.2.3. Khdo sat cac thong sé trong ché bién mizt dong thanh long
Khdo sét ty Ié bo sung dich vé qud

_ Dich v6 qua thanh long ly trich theo phuong phap dugc lya chon ¢ thi nghiém 2.2.2. Sau d6
b6 sung vao thit qua vai ty 1€ lan luot 1a 10, 20 va 30% (v/v) va tién hanh gia nhiét tao mirc déng
theo quy trinh dugc mo ta & muc 2.2.2.

Khdo sdt ham liwong pectin va ham lirong dirong bé sung

B6 sung dich vo vao thit qua thanh long theo ty 1¢ Iya chon & thi nghi¢m trén. Tién hanh gia
nhiét, khi nhiét do dat 40°C, cho tir tir hon hop pectin va duong dugc phdi tron vao. Ty 1é pectin
lan luot 12 0,9; 1,2 va 1,5%; lugng dudng twong ng can b sung lan luot 13 60; 64 va 68°BXx.

Khdo sat nhiér do va thoi gian gia nhiét

Ché bién mut dong thanh long véi b sung ty 18 pectin va @6 Brix duoc lya chon theo thi
nghiém trén. Nhiét do khao st lan luot 1a 50, 60, 70°C trong thoi gian tuong ung lan luot 14 5, 10
va 15 phut dé lya chon nhiét d6 va thoi gian thich hop cho cong doan nau trong quy trinh.

Theo ddi cac chr tiéu do luong

Céc gia tri vé ciu trac, d6 sang duoc thuc hién theo md ta & myc 2.2.1, gia tri cam quan vé
mau sac, mui, vi dugc danh gia theo phuong phap cho diém [9].

2.2.4. Pdnh gid chdt lwong san pham

Phan tich cac chi tiéu ham lugng duong khur, duong tong, vitamin C, betacyanin, mau Sic va
dd ciing cua san pham. Gia tri cam quan vé mui, vi, va trang thai cua san pham duoc xac dinh
theo phuong phap cho diém [9]. Ngoai ra, CaC‘Chl tiéu vé vi sinh cling dugc xac dinh boi Trung
tam Chat lugng Néng 1am Thuy san Vung 6, Can Tho.
2.2.5. Phuong phap xit 1y sé liéu

(Tt ca cac thi nghiém duwoc b6 tri 13p lai 3 1an. S6 ligu dwoc phan tich ANOVA bing phan

mém Statgraphics XV va xu ly, v& biéu d6 bang phan mém Microsoft Excel 2013.
3. Két qua va thao luan
3.1. Cac chi sé hoa ly ciia thanh long

Qua thanh long dugc sir dung trong thi nghiém co trong lugng khoang 600 g, phan thit qua

bao gom cac hat nho Ian bén trong chiém khoang 75% trong lugng qua, con lai phan vo la
khoang 25%. CAc chi sb hoa ly caa thanh long duoc trinh bay & bang 1.
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Bang 1. Thanh phan héa Iy cia thanh long rugt trang

Chi tiéu Ham lwgng
Do am (%) 88,79
Do Brix (°Bx) 11,00
pH 4,51
Vitamin C (mg/100 g) 5,90
Ham luong duong tong (%) 7,78
Ham lugng duong khir (%) 6,62
Ham lugng betacyanin trong vé (mg/100 g) 13,20

Thanh long c¢6 ham lugng am cao (88,79%), tuy nhién ham luong vitamin C chi dat 5,9
mg/100g. Glucose la loai dudng chu yéu c6 trong thanh long véi ham lugng duong tong s6 la
7,78% va duong khir 12 6,62%, két qua do dugc twong tu voi nghién ciru da duoc cong bé [10].
Ham luong betacyanin, flavonoid va acid phenolic dugc tim thay trong thit trai va vo qua thanh
long [11]. Trong nghién ctru nay, ham lugng betacyanin dwgc xac dinh 1a 13,2 mg/100g, thap hon
so véi ham lugng betacyanin duoc tim thay trong nghién ciu cua Jalgaonk 1a 41,55 mg/g [12].
Vitamin C déng vai tro quan trong gitip ting cuong hé théng mién dich va kich thich hoat dong
chbng oxy héa trong co thé, ham lwong nay dwogc tim thdy cao nhat trong tréi thanh long & mic
24 mg [13]. Sy hi¢n di¢n cua Vitamin C trong thit qua cling giup gitr mau betacyanin [14], vi vay
mau sic cua mut dong thanh long s& 6n dinh lau dai khi dugc bd sung dich vé qua.

3.2. Phwong phap ly trich vé qud thanh long

V6 qua dugc xu ly bang hai phuong phap xay va ly trich v6i nuéc cit & 100°C, san pham c6
su khéc biét vé do sang, chat lugng cam quan ve mau sac, mui vi va do cung. DB sang duge danh
gia thong qua cac chi s6 bao gom gia tri L chi vé do sang tdi, gia tri a biéu thi sy thay doi mau tur
xanh 14 dén do6, gia tri b biéu thi sy thay doi mau tir xanh duong dén vang. Cau trac duoc Xac
dinh bang viéc do d6 cing luc N (bang 2). V& do séng téi, mau xay co gia tri L 1a 10,88 thap hon
so véi mau ly trich ¢6 L 1a 12,15. Gia tri L cang cao thi dich qua c6 d sang cang cao, nguoc lai
gia tri a s& cang giam. Diéu nay c6 thé thay gia tri a 12 4,14 & mau ly trich, thap hon so véi mau
xay la 4,86. Dich qua thu dugc tir phuong phéap ly trich ¢6 mau do tim, theo bang so mau cua
may do mau Colorlite Sph870. Theo d6, mut dong thanh long duoc bd sung dich trich theo
phuong phép ly trich ¢ nhiét d6 100°C c¢6 mau dé tim (hinh 1A), trong khi san pham c6 mau cam
theo phwong phap xay (hinh 1B). Diéu nay cho thiy, phuong phép ly trich ¢ nhiét d6 100°C giai
phong ham lugng betacyanin cao hon tao mau do hon so voi phuong phap xay. Ham luong sac td
betacyanin ciing da dugc cong bd ly trich theo phuong phép dun néng twong ddi cao hon so véi
nhiing phuong phap khac [15].

Hinh 1. Mt thanh long bé sung dich trich vé qud
A: Djch ly trich trong nuéc cdt 6 nhiét @é 100°C; B: Dich Iy trich theo phwong phdp xay.

Bén canh do, phuong phap xu ly dich vé qua bd sung vao ciing anh huéng dén chét lwong
cam quan cua san pham. Cu thé, san phdm duogc bd sung véi dich qua ly trich véi nhiét c6 gid tri
d6 cing 12 0,29 N cao hon so véi mau xay 1a 0,22 (bang 2). Nguyén nhan dan dén sy khac biét vé
ciu tric gitra hai nghiém thirc ¢6 thé do lwong pectin thu duoc tir qué trinh ly trich. Vo qua khi
dugc ly trich bang nudc ¢ 75°C giai phong 15,37% luong pectin [16].
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Phuong phép ly trich ¢ 100°C ngoai viéc thu dugc betacyanin Vi sac t6 cao con gilp thu
dugc luong pectin tét hon so véi phuong phap xay, san pham tao gel tot hon nén c6 ciu tric chic
hon. Ngoai ra, trong vo thanh long con chira mét luong 16n chéat nhay nén khi ap dung phuong
phap xay vo 1am cho san pham bj nhét giam tinh cam quan san pham [17], mui caa vé thanh long
l4n 4t mui thom dic trung ciia thanh long trong san pham mut. Viéc bé sung chiét xuat vo vao
dich qua thanh long trong thuc phiam va san phim mut dong da duoc chip nhan véi diém danh
gia cam quan tét tir nguoi tiéu dang [18].

Bang 2. Két qua anh hweng ciia phicong phdp xay dén mirt dong thanh long

Phuong phip Do lc\lung - Do sang _ CAu tric — zcf(a:la tri c'\a;lgiquan v
Xay 0,222 10,882 4,86° 2,972 3,632 2,702 3,27
Ly trich 0,29° 12,15° 4,142 4,93b 4,730 4,370 4,93b
P-Value 0,0000 0,0002 0,0000 0,0000 0,0000 0,0000 0,0000

Ghi chii: 6 liéu dugc trinh bay trong bang la $6 liéu trung binh ciia 3 lan 1ap lai, cdc chit cdi giong nhau
trong cung mot cot biéu thi sy khac biét khong y nghia ¢ mirc y nghia 5%.

Tir cac két qua phan tich, phuong phép ly trich & 100°C duoc lya chon la diéu kién tbi wu cho
quy trinh chiét xuat vo qua b6 sung vao qué trinh san xuat murt dong. Viéc tan dung vo qua thanh
long trong qua trinh ché bién mut khdng nhiing giam thiéu dugc ngudn chét thai thai ra trong qué
trinh ché bién san phiam, ma con lam ting ham lugng chat dinh dudng cho san pham. Hon thé
nira, nho ham luwong pectin duoc glal phéng trong qua trinh ly trich, lugng pectin thém vao tao
gel cho san pham giam di, mau sac dugc tao nén boi betacynin tir vo gilp san pham c6 mau tu
nhién, dac trung khong can bd sung cac nguon mau tong hop khéc, giam chi phi dang ké cho qua
trinh che bién. Ham luong betacyanin c6 trong san pham sau cung con gitip tang gia tri cho san
pham nho vao kha ning khang oxy hoa cta né.

3.3. Anh hwong cia ty 1é dich vé qud thanh dén chat lwong san pham

Ty 1é dich qua b6 sung duoc khao sat & ba nong do 10, 30 va 50%. San pham mut dong duoc
danh gia vé d6 cang, d6 sang mau va chat lugng cam quan san pham (bang 3).
Bang 3. Két qua dnh hwong cua ty 1¢ dich vé qud dén mitt dong thanh long

Ty 1€ P cing Do Sang Gi4 tri cdm quan
(%) N L a Cautrdc  Mausic  Mui Vi
10 0,21° 20,59¢ 2,292 3,272 2,432 3,632 3,932
30 0,25° 18,40° 3,16° 4,93° 4,73° 4,23° 4,60°
50 0,272 13,222 3,97¢ 3,57°¢ 2,90¢ 3,762 4,102
P-Value 0,0000 0,0000 0,0000 0,0000 0,0000 0,0002  0,0000

Ghi chii: 86 liéu duogc trinh bay trong bang la s6 liéu trung binh ciia 3 lan 1ap lai, cdc chiv cdi giong nhau
trong cung mot cot biéu thi su khdc biét khong y nghia ¢ murc y nghia 5%.

D6 ciing cua san pham mit dong s& ting dan tir ty 16 vo qua bd sung 1a 10 dén 50%, néu ty 1¢
V6 qua b sung cang it thi ciu triic cua mit déng cang kém chit va nguoc lai, cang nhiéu dich vo
thi san pham cang dic, kho cang do pectin c6 vai tro nhét dinh trong s tao gel ciia muc dong.
Trong do, voi 30% ty I€ dich vo qua b sung cho san pham c6 diém cam quan cao nhét vé cau
triic, mau sac, mui va vi lan luot 12 4,93, 4,73, 4,23 va 4,6 diém. Biém ciu tric gan nhu dat tuyét
dbi trong thang diém dénh gia 5 cho thdy mut déng thanh pham c6 do dic sénh tét, bé mat lang
min, ciu tric ddng nhat véi do cimg 13 0,25N. Cudng d6 mau tuong ng véi do cing khi bd sung
30% dich qua c6 gia tri L la 18,40 va a la 3,16, tao cho mit c6 mau do tim vei do sang hai hoa.
Co thé thay, ty 1€ 30% dich vo qua bd sung tao ra san pham dat duoc chi tiéu dac sanh theo yéu
cau chét luong, c6 mau sic twong d6i dong déu va dic trung cua qua thanh long.
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3.4. Anh hwong ciia ty |é pectin va ham lwong dwong ban dau dén chdt liweng sdn pham

Céc két qua phan tich v& do cimg, d6 sang va chit luong cam quan cia mut dong duoc trinh
bay & bang 4, cau trdc cua khdi gel phu thudc vao ty Ié pectin va ham lugng duong. Khi st dung
1,2% pectin va 64°Bx san pham c6 do dac tot hon so voi san pham c6 0,9% pectin va 68°Bx. Cau
trdc san pham mut dong long Iéo nhét khi bd sung 0,9% pectin ¢ 60°Bx. Ty 1¢ pectin cao s& lam
tang do bén gel cudi cung cua hé thng do su gia ting s6 lwong ving tiép giap, ting sb lugng
chudi ¢ tinh dan hoi.

Bang 4. Két qua dnh hwong cia pectin va dé Brix dén murt dong thanh long

Thanh phan bé sung Két qua danh gia chat lwong mit dong
S, Do cirng Do sang Gi4 tri cam quan
Yopectin - “Bx N L a Chutrac Mausic MU Vi
0,9-60 0,082 25,109 1,562 2,37 3,27%® 1,202 2,37%®
0,9-64 0,13° 21,54f 1,880 3,33¢ 3,400 4,13¢ 3,23°
0,9-68 0,184 19,71° 2,22° 2,87° 3,032 1,930 2,47%®
1,2-60 0,16°¢ 21,05f 1,97° 3,00P 3,002 2,03¢ 2,63P
1,2-64 0,23¢ 18,56¢ 2,504 4,709 4,03¢ 4,43¢ 4,60¢
1,2-68 0,27f 17,19¢ 2,64¢ 2,302 3,500¢ 2,03¢ 2,40%®
1,5-60 0,26f 19,19¢% 2,45¢ 3,00P 3,27% 1,77° 2,578
1,5-64 0,309 15,03° 3,18f 3,57°¢ 3,27%® 4,23% 4,509
1,5-68 0,33" 12,812 3,379 2,302 3,73¢ 1,132 2,332
P-Value 0,0011 0,0008 0,0158 0,0000 0,0000 0,0000 0,0000

Ghi chii: 86 liéu dugc trinh bay trong bang la 6 liéu trung binh cia 3 lan Igp lai, cdc chiv cdi giong nhau
trong cung mot cot biéu thi sy khdac biét khong y nghia ¢ mirc y nghia 5%.

Vé do sang mau, gia tri cao nhat dat 25,1 va thap nhét 1a 12,81. Trong khi d6, gia trj a ting khi
luong dudng téng tr 60 dén 68°Bx (bang 4). Trén thuc té, phan ang phan hay betacyanin cd lién
quan dén nuéc va ham luong pectin. C6 thé giai thich ring luong dudng cao c6 thé lam giam
hoat tinh cua nuéc do sy két hop gitra phan tor duong va nudc qua lién két hydro, dan dén
betacyanin it bj hydrate hda [19]. Ham luong sic t6 betacyanin cho thay d6 6n dinh cao ¢ hoat do
nuéc thip va nguoc lai [20], vi vay lugng duong dugc bd sung cang nhiéu, hoat d6 nuée cang
thip, d6 6n dinh cua sic té betacyanin cang cao, sic té mau doé cang nhiéu.

Ham luong pectin va °Bx c6 anh huéng quan trong dén két qua cam quan san pham. Trong
do, khi bd sung 1,2% pectin va 64°Bx vao hon hop c6 két qua cam quan cao nhat & bén chi tiéu
Vé cau trdc, mau sic, mui, va vi (bang 4). Mau c6 dlem cam quan thap nhat la mau 1,5% pectin
va 64°Bx ¢ ba chi tiéu cau trdc, mui va vi do & mau nay c6 vi ngot hoi git va con mui duong,
ddng thoi cau trdc san pham qua dic do ¢6 ham luong pectin va °Bx cao hon nhitng mau con lai.
M3u c6 bd sung 0,9% pectin, 60°Bx c6 vi chua nhiéu hon va ciu trdc long 1éo nhit so véi hai
mau con lai. Mau bé sung 1,2% pectin & 64°Bx ¢ cau trdc thich hop, mau va mui dic trung cua
thanh long nén dugc chon 1a diéu kién tbi wu cho quy trinh ché bién mut déng. Theo nghién ctu
trude day, ham luong chat khd hoa tan & mirc 63°Bx va pH 3,9 duoc duy tri 6n dinh trong sudt
qua trinh bao quan bot vé thanh long rudt d6 [21]. Do d6, ham luogng chét tan ban diu 64°Bx
dugc lya chon cho qua trinh san xuat mirc déng bd sung dich trich vo qua giau betacyanin, tir d6
gilp mau va mui vi caa san pham duoc 6n dinh 1au dai.

3.5. Anh hwong ciia thoi gian, nhiét dg dén chat Iweng san pham

Sy anh huéng cua thoi gian va nhiét do dén chét lugng duoc khao sét dua trén céc chi s6 bao
gom d¢ cing, do sang va chét lugng cam quan caa san pham mat dong (bang 5).

O nghiém thirc 50°C - 5 phdt thi san pham mut dong c6 cdu trdc mém nhét (0,07) va nghiém
thirc 70°C — 15 phut cho san phdm c6 cAu triic cang nhét (0,51). Cac mau c6 céu trac dat yéu cau
& céc diéu kién 50°C — 15 phut, 60°C — 10 phat va 70°C — 5 phit. Cu thé, san pham c6 cau triic
6on dinh, dat do dong tét, dac sanh theo yéu cau. Cac san pham con lai qua cing hodc qua mém
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nén khong dap tmg duoc yéu cau cam quan san pham. Két qua ciing cho thiy, thoi gian va nhiét
d6 c6 anh hudng dén mau sic caa san pham. Gia tri L cang cao chung to san phim do sam mau
hon hay téi hon, & cac nhiét @6 50, 60, 70°C va nhiét d6 cao twong tng la 15 phat. Vi du, mau
sac cua san pham giam dan khi tang nhiét do 1én 70°C, san pham bi c6 dac lai va c6 t6i mau hon
(L = 11,36 thap nhat), dong thoi gia tri a dich chuyén vé gia tri cao nhat (5,01) cho mau d6 sam
S0 v&i mau do tim ty nhién cua vo thanh long.

Bang 5. Két qua anh hwong cua thoi gian, nhiér dé d@én mirt dong thanh long

e a0 e ..« Do cing P9 sang Gid tri cam quan
Nhigt dg (°C)- Thai gian (phu) N L a Cautric Mausic Mui Vi
50-5 0,072 24,66' 1,38 1,132 3,20° 3,73 137
50-10 0,20° 20,159 1,87° 3,26° 3,80% 3,67 1,83°
50-15 0,25¢ 22,740 2,13¢  2,46° 3,53¢ 3,17¢ 2,47¢
60-5 0,19° 17,72¢  2,39¢ 1,90 3,13° 3,57%  1,70°
60-10 0,23¢ 19,27 2,58% 4,63 4,30 4,03f 4,43°
60-15 0,28f 16,839 3,397  2,30¢ 3,83¢ 3,30%  2,40°
70-5 0,21 15,19¢ 3,629 1,73° 3,10° 3,23¢ 2,40¢
70-10 0,469 13,37°  4,40" 2,36¢ 2,57° 2,50° 3,23¢
70-15 0,51" 11,36 5,070 2,03° 1,33 1,578 2,27°
P-Value 0,0000 0,0000 0,0000 0,0000 0,0000  0,0000 0,0000

Ghi chii: S6 liéu dugc trinh bdy trong bang la 6 liéu trung binh ciia 3 lan Idp lai, cdc chir cdi giong nhau
trong cung mot cot biéu thi sy khac biét khong y nghia o mirc y nghia 5%.

Diém cam quan dat cao nhat khi gia nhiét san pham & 60°C, thap nhat khi ¢ nhiét d6 70°C va
& nhiét do 50°C c6 diém cam quan vé cau tric thap nhat. Khi gia nhiét san pham ¢ 50°C, san
pham c6 cau tric long va vi kha nhat nén c6 dlem cam quan thap. Tuong tu, khi gia nhiét trong
15 phat, san pham c6 cau tric khod ciing, mau sic sam hon va khong con giit duge mui thom tu
nhién caa nguyén liéu, do thoi gian gia nhiét kéo dai va lugng nudc bdc hoi cao nén diém cam
quan khong cao. Trong khi d6, mau c6 thoi gian gia nhiét trong 10 phdt thi san pham c6 cu triic
on dinh, khong qua long ciing khong qua climg nhu hai mau con lai, san pham van giir dwoc mau
Sic va mui vi déc trung cua nguyén li¢u. Diém cam quan giira cac nghiém thuce it chénh léch
nhung van c6 su khéc biét ¥ nghia vé mit thdng ké. Trong do, san phiam duoc gia nhiét & 60°C -
10 phut c6 diém cam quan cao nhét trong cac nghiém thirc khao sat. Mot s6 nghién ciru trude day
cling cho thay, mirt dong thanh long trang san xuét véi thoi gian gia nhiét trong 10 phat 1a téi wu,
tuy nhién nhiét 6 c6 thé phu thudc vao lugng dich vo qua bé sung, lwong pectin bd sung hay sin
c6 trong nguyén liéu, ciing nhu céc yéu cau khéc vé nguyén liéu va san pham [22], [23].

3.6. Pdnh gid chét lieng sdn pham

Bang 6. Két qua chdt liwong san pham mut dong thanh long

Chi tiéu phan tich Két qua Giéi han cho phép
Ham luong dudng tong 25,5 % -

Ham lugng duong khir 6,62 % -

Vitamin C 5,68 mg -

Do cang 0,26 N -
Betacyanin 3,37 mg -

Téng sb vi sinh vat hiéu khi” 3,9 x102 104

Téng sb bao tir ndm men - ndm méc” <10 10?
Coliforms” <10 10

Ghi cha: (*) Két qua phdn tich dwoc thyec hién bai Trung tm Chdt hieong Nong 1am Thuiy san Ving 6

Ham luong vitamin C va betacyanin giam so véi nguyén liéu ban dau nhung khong déng ké
véi 5,68 mg/100g vitamin va 3,37 mg betacyanin trong san pham sau cung (bang 6). Chat mau
betacyanin tir chiét xuat vo thanh long giam theo thoi gian dudi tac dong cua diéu kién anh sang
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[24]. Ham lugng duong tong s6 va duong khir ting so voi ban dau do qué trinh ché bién mut bo
sung mét lugng duong nhéat dinh cho qué trinh che blen Bén canh do, ham lugng duong trong
san pham cubi cung ciling giup cho mut déng c6 cau tric 6n dinh, dong déu, 1a chat tao ngot dong
thoi 1a chat bao quan cho mut dong [25], ciing nhu phi hop vaéi cam quan vé vi cua san pham.

Sau khi hoan thién quy trinh ché bién, san pham mut dong duoc gui phan tich cac tiéu chuan vi
sinh tai Trung tim Chét lwong Néng 1am Thuy san Ving 6, Can Tho. Két qua kiém tra cho thiy, san
pham mut dong thanh long dat tiéu chuan vé chi tiéu vi sinh theo tiéu chuan Bo Y Té QCVN 6 —
3:2010/BYT quy dinh giéi han ti da 6 nhiém sinh hoc trong thuc pham (bang 6) [26].

Hinh 2. San pham muit dong thanh long c6 bé sung 30% dich vé qud
Tinh chat nguyén liéu vo thanh long b6 sung & hai dang xay va niu c6 anh huong dén cac chi
tiéu vé cau triic, mau sic va gia tri cam quan san pham V6i phuong phép nau vo thanh long va
b sung vai ty 1¢ 30% vao thit trai ciing véi cac chi s6 ban dau a1, 2% pectin va 64 °Bx tao ra
san pham c6 mau do dac trung cua vo thanh long (hinh 2), c4u tric 6n dinh, mui vi hai hoa, dat
tiéu chuan an toan thuc pham vé céc chi sé vi sinh vat.

4. Két luan

Nghién ctru da cho thiy ¥ nghia, tiém ning cua viéc tan dung vo trai thanh long vao quy trinh
ché bién mat dong thanh long. San pham tao thanh c6 mau sic dep, dic trung, co gia tri gidp ich
cho stc khoe nguoi tiéu dung. Phuong phap ly trich dun nong vo qua tao ra ham lugng
betacyanin cao, tao ra mau do dic trung cia vo thanh long, nang cao chat luong, gia tri dinh
dudng cho san pham, dat yéu cau chét luong. Diéu kién san xuat mat dong duoc lwa chon trong
nghién ciru nay 1a téi wu voi ty Ié dich vo qua phdi tron 1a 30%, ham lwong pectin b sung la
1,2%, ham luong duong 1a 64°Bx, nhiét d6 & 60°C va thoi gian trong 10 phit. San phim ciing
dugc gisi thiéu rong rai toi nguoi tiéu dung la cac giang vién, doanh nghiép ciing nhu cac ban
sinh vién... trong ngay Hoi tu van tuyén sinh, ngay Hoi viéc 1am hiang nam.
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