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TOM TAT
~Nghién ctru nay duoc thHC hién nham danh gia anh nuéng cta nhiét do va th(‘)i’ gian sy
dén chat luong cam sanh cat miéng. Thi nghiém duoc bo tri voi ba mirc nhiét d6 say (50, 60
va 70°C) va ba muc thoi gian say (8, 16 va 24 gio). Chat luong san pham dugc danh gia
thong qua cac chi tiéu d6 am, chat lugng cam quan mau sac ham lugng vitamin C va ham
luong acid tong. Két qua cho thy nhiét do va thoi gian sdy c6 anh huong o rét dén cac chi
tiéu chat lugng cua san pham. Trgng cac diéu kién khao sat, sy & nhi§t d6 70°C trong thoi
gian 16 gio cho san pham dat d6 &m 16,87 + 0,15%, dugc xem la mirc &m thap, dong thoi co

gia tri cam quan mau sac cao (5,00 + 0,00) va duy tri tuong dbi 6n dinh ham luong vitamin C
va acid tong so v&i cac diéu kién say khéc.

T khoa: cam sanh cdt miéng, nhiét g sdy, thoi gian sdy.
ABSTRACT

This study aimed to determine suitable drying conditions for sliced Sanh orange by
evaluating the effects of drying temperature and time on product quality. The investigated
parameters included moisture content, color sensory quality, vitamin C content, and total
acid content. The results indicated that drying at 70°C for 16 hours resulted in a moisture
content of 16.87 + 0.15%, which is considered a relatively low moisture level. Under this
condition, the product exhibited high color sensory scores (5.00 = 0.00), while vitamin C and
total acid contents were relatively well retained compared to other drying conditions.

Keywords: Sliced Sanh orange, drying temperature, drying time.
1. GIOI THIEU

Cam sanh 1a mdt trong nhung loai cay an qua dugc trong pho bién tai tinh Vlnh Long va
nhiéu dia phuong & khu vuc Dong bang song Cuu Long. Cam sanh mang lai nguon thu nhap
dang ké cho nguoi nong dan trong thoi gian dai. Tuy nhién, trong nhirng ndm gan day, san
lugng cam tuoi trén thi truong c6 xu hudng ting nhanh, dan dén tinh trang cung vuot cau, lam
gia cam glam manh va gay kho khan trong khau tiéu thu. Ben canh do, cam tuoi co6 thoi gian
bao quan ngan, dé hu hong trong qua trinh van chuyen va ton trit, lam han ché gia tri thuong
mai cua san pham Do d6, viéc nghién ctru va phat trién cac san pham ché blen tir cam, dac
biét 1a cac san pham c6 thoi gian bao quan dai hon, dugc xem 1a hudng di can thiét nham
nang cao gia tri gia tang va gop ph?m 6n dinh dau ra cho san phém cam sanh.

Trong sb cac san pham ché bién tir cam, cam sdy 13 san phim c6 tiém ning phat trién nhd
tinh tién loi, d& bao quan va phu hop véi nhu cau tiéu dung hién nay. Qua trinh say giup giam
ham lugng nude trong nguyén liéu, han ché hoat dong cua vi sinh vat va enzyme, tir do kéo
dai thoi gian bao quan san pham, dong thoi van giit lai phan 16n cac hop chat dinh dudng va
gia tri cam quan néu diéu kién say duoc lya chon phu hop [1]. Nhiéu nghién ctru cho thy
chat luong san pham trai cdy sdy chiu anh hudng déng ké boi cac thong sé cong nghé, trong
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d6 nhiét @6 va thoi gian sdy 1a hai yéu té quan trong quyét dinh dén cAu tric, mau sic, ham
lugng cac hop chat sinh hoc va chét lugng cam quan cia san phém [2]. Cac nghién ctru trén
trai cay sy noi chung ciing chi ra rang viéc lya chon diéu kién sy phu hop gitip han ché suy
giam gia tri dinh dudng va cai thién chat lu:(mg cam quan cua san pham [3].

Trong linh vuc nghién ciru cam sanh sdy, Tran Bach Long va cong sy (2023) cho thay do
day lat cam va ché do tlen xtr Iy nhiét anh huong dang ké den mau sic, cAu trac va chit luong
cam quan ciia cam sanh sdy déo dang khoanh; trong d0, 1at cit c6 d6 day 4,5 mm cho 14t cam
c6 @6 déo dat yéu cau [4]. Cac nghién ctru vé 1at cam sdy bang khong khi nong cua Roppolo
va cong su (2025) cho thdy sy thay d6i nhiét do va thoi gian siy tac dong dang ké dén mau
sdc, cAu trac mo, ham luong hop chit phenolic, flavonoid va hoat tinh chong oxy hoa cuia san
pham [5]. Tuong ty, cac nghién ciru trén trai cay sdy noi chung ciing chi ra rang viéc lwa chon
diéu kién sdy phu hop gitip han ché suy giam gia tri dinh dudng va cai thién chat luong cam
quan cua san pham [6].

Cac nghién ctru trude day cha yéu tap trung vao cic bién phap tién xir 1y, hodc khao sat
qua trinh say trén vo cam hodc lat cam con giir 16p vo xanh, trong khi nhiing cong bb danh gia
anh huong cua nhiét d6 va thoi gian sdy d6i voi cam sanh d loai bo vo xanh va dugce xur ly
siéu am trude khi cit miéng con kha han ché. Viéc két hop loai b vo xanh va tién xir 1y siéu
am c6 thé anh huong dén qua trinh sdy va chét luong san pham sau siy. Do d6, khao sat anh
huong cia nhiét do va thoi gian siy dén cht luong cam sanh cit miéng khong v6 xanh 1a can
thiét, nhdm gop phan nang cao chét lugng san phdm va cung cip co s¢ khoa hoc cho viéc tng
dung trong ché bién va bao quan cam sanh.

2.NOI DUNG

2.1. Nguyén vit li¢u

Nguyén liéu str dung la cam sanh dugc mua 6 tai vuon (Tra On, Vinh Long). Déi véi
nguyén liéu can chon qua chin c6 khdi luong khoang 200g moi qua, khong bi dép, c6 mau
xanh vang. Sau khi thu hoach, nguyén li¢u duoc van chuyen vé phong thi nghiém trong vong
2-3 gid bang thung xdp co 16t gidy hut a am khong xép chong qua cao nham han ché va dap co
hoc. Trong qua trinh vén chuyen mau duoc bao quan & nhiét d6 moi truong (khoang
25-30°C), tranh 4nh ning truc tiép dé dam bao chat lugng va tinh ddng nhat ciia nguyén licu
truge khi tién hanh thi nghi¢m. Cac nghién ctru dugc thuc hién tai cdc phong thi nghi¢m khoa
Sinh hoa Thuc phém thudc truong Pai hoc Su Pham K§ thuat Vinh Long.

2.2. B6 tri thi nghiém

Thi nghiém duoc b tri theo mé hinh ngau nhién hoan toan (CRD) v&i hai nhan t6 khao
sat, bao g6m nhiét do séy va thoi gian séy. Trong do, nhiét do séy duoc khao sat & ba murc 50,
60 va 70°C. Viéc lua chon khoang nhi¢t do 50-70°C dugc ké thira tir céc nghién clru vé séy
trai cdy c6 mui, cong bd cia Liang va cong su (2025) cho thdy nhiét do trong khoang nay
gitip dam bao kha ning tach am hiéu qua dong thoi han ché suy giam chat luong cam quan va
dinh dudng. Thoi gian sdy twong ing v6i ba mirc 13 8, 16 va 24 gid [7]. Mirc thoi gian 8-24
gio dugc xac dinh dya trén thi nghiém thim do ban dau nham dam bao san pham dat d6 am
muc ti€u ma khong xay ra hién tuong chay xém hodc bién d6i mau sic qua muec. Su két hop
giita cac muc cuia hai nhan t6 tao thanh 9 nghiém thire thi nghiém. Moi nghiém thirc dugc lap
lai 3 1an dé dam bao do tin cdy cua s6 lidu. Sb liu thu thap duoc xur 1y bang chuong trinh
Excel va thong ké bang Statgraphics XVI.

Truge khi thyc hién thi nghiém say, nguyén liéu cam sanh dugc phan tich mot so chi tiéu
thanh phan co ban gom ham lugng 4m, ham lugng vitamin C va ham luong acid tong nham
danh gia dic tinh ban diu cua nguyén lidu.



Cdch tién hanh: Cam sanh chin dugc got b vo xanh, sau d6 chan trong thoi gian 1 phut 30
gidy va xur ly séng siéu 4m & nhiét d6 50°C trong 10 phiit bang thiét bi siéu am IDS 2415/SM
(Crest Ultrasonic, M¥). Viéc xur 1y siéu 4m c6 muyc dich lam giam bét vi ddng & phan vo tring
clia trai cam sanh, hd tro ting gia tri cdm quan san pham sau sdy. Mau tiép tuc duoc cat lat
voi do day khoang 3 mm va loai bo hoan toan hat. Do day nay nham gitp 1at cit mong hon,
rit ngin thot gian sdy. Cac mau sau xu ly duoc siy & ‘cac murc nhiét do 50, 60 va 70°C véi
thoi gian sdy twong tng 13 8, 16 va 24 gio. Két thiic mdi diéu kién sdy, miu duogc ldy ra, lam
ngudi vé nhiét d6 phong va tién hanh phan tich cac chi tiéu chét luong.

Céc chi tiéu phan tich bao gdbm ham luong am, ham luong vitamin C, ham lugng acid tong
va danh gia cam quan, nham xac dinh diéu kién nhiét do va thoi gian sdy thich hop nhét cho
san phdm cam sanh say.

Ham luong a 4m duoc xé4c dinh béng can phan tich do 4m MOC63U (Shimadzu, Nhat). Ham
lvong vitamin C dugc xac dinh theo phuong phép chuan d6 iod, phu hop véi TCVN
5516:2009. Ham luong acid tong duoc xac dinh bang phuwong phap chuin d6 acid-base voi
dung dich NaOH 0,1 N, pht hop v6i TCVN 4589:1988, duoc biéu dién dudi dang Y%(w/w).
Ham luong chit kho hoa tan duge danh gia béng khtic xa ké (Atago, Nhat). Mau sic duoc xac
dinh bang thiét bi do mau Hunterlab MiniScan EZ (Hoa Ky) théng qua cac thong sb L*, a* va
b*. Cam quan duoc danh gia theo phuong phap ban dinh lugng dwa trén chi tiéu mau sic
trang thai, dugc mo ta & bang 1 va quy dbi theo diém 5.

Bdng 1. Bang mé td mau sdc, trang thai cam cdt miéng sau khi sdy

Bac chit lwgng Piém Mo ta
Rt tot 5 Mau vang cam tuoi sang, dac trung, trang thai kho rao
Tt 4 Mau vang cam kha tuoi; trang thai kho rédo
Kha 3 Mau vang cam hoi sam; trang thai hoi kho
Trung binh 2 Mau vang sim rd; trang thai 4m nhe
Kém 1 Mau sam rd rét, ndu hodc xin; trang thai am cao
R4t kém 0 Mau nau ddm; mat hoan toan mau dic trung clia cam, Am rt cao

2.3 Két qua va thao luin
2.3.1 Két qua phan tich thanh phan nguyén liéu
Thanh pbﬁn hoa hoc cua qua cam phan anh truc tiép gia tri cam quan va gia tri dinh dudng
cia san pham cam sdy. Trong nghién ciru nay, cac thong s6 hoa hoc co ban cua cam sanh
dugc xac dinh, bao gom: ham lugng am, vitamin C, ham lugng chat kho hoa tan va acid tong.
Két qua phan tich dugc trinh bay ¢ bang 2.
Bdng 2. Thanh phdn hod hoc trong thit qua cam sanh

Thanh phin Ham lwong Pon vi
Do am 87,56+0,92 (%)
Vitamin C 20,11+3,11 (mg%)
Ham luong chat kho hoa tan 9,61+0,42 (%)
Acid téng 1,24+0,03 (%)

Theo két qua ¢ bang 1 do am cua cam sanh dao dong 87,56+0,92% cho théy cam sanh co
d6 am cao. Day 1a diéu thuong thay ¢ cac loai qua mong nude. Gia tri nay phu hop voi cac
nghién ctru trude day vé cam quyt, ham lugng nude dao dong tir 85-90%. Ham lugng vitamin
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C ¢ murc trung binh 20,1143,11 mg/100g. Ham luong chat kho hoa tan 13 9,61+0,42 (%) gan
tuong dwong voi nghién ctru cia Qué va ctv (2021) véi gia tri 8,56 + 0,61%. Piéu nay cho
théy cam sanh c6 vi ngot hai hoa, dugc thu hoach & d6 chin thich hop cho ché bién. Ham
luong acid tong ctia cam 1a 1,24+0,03% cao hon so v6i mirc 0,43 + 0,06% tir nghién ctru cua
Phan Thi Thanh Qué va ctv (2021) [8]. Két qua nay cho thay cam sanh ¢6 vi chua nhe. B9
chua ciing déng vai trd quan trong v6i huong vi san phim cam sy va thoi gian bao quan san
pham.

2.3.2 Két qua khio sat anh huéng thoi gian va nhiét d§ siy dén chat lwong cam sanh
cit miéng

Chat lwong cua cam sanh sau siy duoc danh gia thong qua cac chi tiéu ham luong vitamin
C, d6 4m va gia tri cam quan mau sac Két qua phan tich ANOVA cho thdy c6 su twong tac
dang ké giira nhiét d6 va thoi gian sdy (p-value < 0,05). Do dé, cac chi tiéu chit luong dugc
danh gia dya trén su két hop dong thoi giita nhiét do va thoi gian sdy. Su khac biét gita cac
nghiém thirc dwoc kiém dinh bang phép thir LSD ¢ mirc ¥ nghia 5% va két qua duoc trinh bay
o bang 3.

Bang 3. Ham lwong vitamin C, @6 am, acid tong cam sanh cdt miéng sau khi sdy

Thoi gian nhiét 6 sdy | Vitamin C (mg%) | Do dm (%) Acid tong (%)

8 gidr 50 d6 16,1342 .21 46,25"+1,43 1,21°+£0,04

16 gid 50 46 15,84+0,88 38,69¢+0,90 1,13%+0,01
24 gidy 50 46 14,67°412 69 25,74°+0,23 1,10%+0,01
8 gid 60 d6 15,844+2 33 36,0340,28 1,16%+0,04
16 gior 60 do 16,72+ 34 27,09%+0,79 1,05+0,05

24 gid 60 46 11,73°+2,22 24,90°+0,81 0,98%+0,04

8 gior 70 do 14,08%410,88 31,25°+0,80 1,179+0,06
16 gio 70 46 13,2%4+0,88 16,87°+0,15 1,16%4+0,02
24 gid 70 do 7,33%+2,54 9,23%+0,65 1,10+£0,02

(Ghi chii: Nhitng mdu cé cdc chit cdi giong nhau trén ciing mot cot thi khdc biét khéng y nghia & mirc 95%
(a=0,05))

Ham luwong vitamin C c6 xu huéng giam khi ting nhiét d6 va thoi gian sdy, tuy nhién su
bién d6i khong hoan toan tuyén tinh. G 50°C va 60°C, vitamin C chi giam nhe trong giai doan
8—16 gid va dao dong trong khoang 15—-17 mg%, nhung giam rd rét khi kéo dai thoi gian siy
dén 24 gio, dic biét & 70°C (con 7,33 mg%). Su suy giam ndy chi yéu do vitamin C 1a hop
chat nhay nhiét, d& bi phan hity va oxy hoa trong qué trinh gia nhiét kéo dai. Két qua tuong tu
v6i cong bd ctia Nguyén Minh Thay va ctv (2015). Nhém téc gia ndy ciing nhan thiy vitamin
C trong cam sanh rat nhay cam va d& bi pha huy bai tac dong nhiét kéo dai [9]. Bén canh do,
két qua vé 6 am dat mirc 16,87% tai 16 gio & 70°C nam trong khoang t6i uu cho san pham
sdy déo, tuong duong voi cac quan sat vé dong hoc qua trinh sdy cua Lé Van Viét Man va
Nguyén Thi H1en (2011) [10]. O muc nhiét do say 50-60°C, ham lugng vitamin C c6 xu
huong duy tri t6t hon, dleu nay phu hop véi khang dinh cta Santos va Silva (2018) rang nhiét
do say thap gitip bao ton tét hon cac hop chit sinh hoc nhay cam nhiét [11].

D6 am cua san pham giam dan khi nhiét d6 va thoi gian say tang, dat gia tri thip nhat
9,23% tai nghiém thirc say 24 gio ¢ 70°C. Xu huong nay cho thiy d6 am giam ti 1¢ nghich voi
sy gia ting cua nhiét do va thoi gian siy. Theo Korese & Achaglinkame (2024), nhiét do say
cao trong qua trinh sy dél lwu 1am ting hiéu sudt truyén khéi va hé sé khuéch tan am, tir d6
thiic day qué trinh thoat & am dién ra nhanh hon, phu hop véi két qua thuc nghiém cia nghién
ctru [12]. Mtrc do am 16,87% khi sdy 16 gio & 70°C twong dong v6i san pham cam sdy déo
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thuong mai, vira dam bao cdu tric mém déo va gia tri cam quan, vira nam trong ngudng an
toan (aw < 0,6), gop phan kéo dai thoi gian bao quan.

Ham luong acid tong c6 su bién dong tir 0,98% (w/w) dén 1,21% (w/w). Viéc say & nhiét
dd cao kéo dai lam giam nhe ham luong acid. Theo Lee va ctv (2021), hién tugng nay c6 thé
do cac acid hiru co tham gia vao phan (mg Maillard hodc bi phan huy nhiét [13]. So voi
nghién ctru cia Qué va ctv (2021), ham luong acid trong miu cam sdy ndy van gitr duge ¢
murc cao, gitp tao hau vi thanh va kéo dai thoi gian bao quan ty nhién cho san pham nhd moi
truong pH thap.

Mau séc 1a chi tiéu cam quan quan trong nhat tac dong truc tiép dén su chap nhan san
pham cua ngudi tiéu dung. Sy bién doi mau sac cua cam sanh trong qua trinh say khong chi
dugc danh gia dinh luong qua cac chi s6 mau sic hé L*, a*, b* ma con duoc xac dinh thong
qua diém cam quan. Két qua thong sé do mau va diém sb cam quan dudi tac dong cua nhiét
d6 va thoi gian say duoc trinh bay ¢ bang 4. Bang 4 thé hién két qua danh gia theo t6 hop cua
c4 hai nhan t6 nhiét do va thoi gian do két qua phén tich bang Anova c6 p-value<0,05 cho
thdy thoi gian va nhiét do c6 tuong tac véi nhau.

Bang 4. Gid tri L* b*, a* va diém cdm quan mau sdc sau sdy ciia miéng cam sanh

Thoi gian nhiét do L* a* b* Mau sic

8 gidy 50 do 72,57446,01 17,45+552 | 41,86%¢£14,.96 | 2,00+:0,00
16 gity 50 do 69,14%£2 12 | 21,38%+635 | 51,31%48.42 3,00%£0,00
24 2id 50 do 63,04%+1,83 | 25434207 52,71°+1,56 1,33+0,58
8 2id 60 do 69,16°9+0,09 | 17,24%+0,42 36,33%+0,46 2,00°+0,00
16 gid 60 do 68,38°£0.11 | 17,44%+033 | 39,86%°+0,17 3,00%+£0,00
24 gity 60 dd 66,16*+0,30 | 25,89°+0,52 54.50°+0,87 3,67°£0,58
8 iy 70 do 72,4495 25 11,8144 80 29.10%+6,80 4,00°+0,00
16 gid 70 d6 64,43%+£0.41 14,042+736 | 37,82%+14,34 5,00%0,00
24 gity 70 dd 59.38%+0,14 27.39°£0,24 54.51°+0,83 0,00%+0,00

(Ghi chii: Nhitng mdu cé cdc chit cdi giong nhau trén ciing mot cot thi khdc biét khéng y nghia & mirc 95%
(@=0,05))

Gia tri L* dai dién cho d6 sang cua san pham. Bang 3 cho thay, khi ting thoi gian sdy tai
bat ky nhiét d6 nao, gia tri L* déu c6 xu hudng giam. O nhiét d6 70°C, d6 sang giam manh
nhat, tir 72 ;44 (8h) xudng con 59,38 (24h). Sy sut giam L* cho thdy su hinh thanh cac hop
chat mau t01 Két qua giam L* va ting a*, b* tuong dong voi nghién ciru cua Chua va ctv
(2019) khi sdy cac loai qua co mui; tac gia cho rang su suy giam do sang L* la h¢ qua tat yéu
clia qua trinh tap trung nong do chat tan va su oxy héa cac hgp chat phenolic. Sy gia ting chi
s6 a* & thoi gian sdy 24h 1a dau hiéu ddc trung cua phan ing Maillard giai doan cubi [14].
Theo Pathare va ctv (2013), chi s a* 1a théng s6 nhay cam nhat dé theo doi su hoa nau nhiét;
khi gia tri nay vugt qua mot ngudng nhat dinh san pham s& mat di mau vang cam ty nhién va
chuyén sang sac thai nau do xin, 1am giam gia tri cam quan dang ké [15].



Hinh 1. Cam khi sdy ¢ 16 gio 709C Hinh 2. Cam khi sdy ¢ 24 gio: 70°C
Két t qua diém cam quan cao nhét tai nghiém thirc 16h — 70°C mic du c6 gia trj L* thap hon
cac mau 8h. Nguoi tiéu dung thuong c6 xu huéng ua chudng cac san pham sdy déo c6 mau
sic dam da va bong muot hon so véi mau nhat cua nguyén liéu tuoi. ~Mau say 24h kha kho va
tao cam giac khét, nén mau 16h — 70°C duoc danh gia cao hon cac mau 8h va 24h.
3. KET LUAN

Trén co s& téng hop céc ch‘i tiéu do ém, ham luong vitamin C va mau sic, gié tri’L*, a*,
b*, nghién ctru da xdac dinh diéu kién say thich hop cho san phdm cam sanh cat miéng la ¢
70°C trpng 16 gio. O nghiémq thirc nay, san pham dat do ém~16,8~7%, thich hop doi véi san
pham say déo (thuong co6 d6 am tur 15%-25%). Dong thoi, mau van duy tri dugc ham luong
vitamin C & murc trong d6i 13,2 mg%, mirc chap nhan dugc dudi tdic dong cia qua trinh say.
Vé mit cam quan, san pham dat diém mau sac cao nhat (5,0 diém) cing véi gia tri do sang L*
(64,43+0,41) cho thiy d6 sang tuong d6i cao. Bén canh d6, a* (37,82 + 14,34) va b* (14,04 +
7,36) déu mang gia tri duong, biéu thi xu huong mau do va vang, dac trung cho mau vang
cam cta lat cam sdy. Két qua nay cho thiy su két hop gitra nhiét d6 70°C va thoi gian say 16
gid tao dugc sy can bang tuong dbi gitta 46 4m bao quan, gia tri dinh dudng va mau sic cam
quan ctia san pham.
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