Vietnam Journal of Food Control £ i

A Scientific Journal of National Institute for Food Control S
Journal homepage: https://vjfc.nifc.gov.vn :

Study of product development as a syrup from Ha Giang oranges

Ta Minh Phuong!, Nguyen Vu Ngoc Thanh?, Nguyen Thi Minh Huyen'*
!Life science Department, University of Science and Technology of Hanoi,
Vietnam Academy of Science and Technology, Hanoi, Vietnam

2Physic Institute, Vietnam Academy of Science and Technology, Hanoi, Vietnam

(Received: 31 Aug 2025, Revised: 30 Sep 2025; Accepted: 30 Sep 2025)
Abstract

Ha Giang oranges are a local agricultural product that famous for their fresh, juicy taste and rich nutrition.
Due to the natural characteristics of the fruit, the natural preservation time is not long and depend on the season
which makes them difficult to promote, to use in long term as well as to transport them over long distances. In
this study, fresh oranges were developed into a syrup with the aim of preserving their flavor and color for a
longer time. Beside that the syrup products will help to solve the problem of short preservation time of fresh
oranges and making them more convenient to use. The experimental development process was continuously
adjusted to prioritize the preservation of color and aroma from fresh oranges. The final syrup samples were
tested for their physicochemical and microbiological properties, showing that the syrup retained the nutrients
of fresh oranges including reducing sugars, ascorbic acid and antioxidant properties. The total microbial count
of the sample after 2 months of opening the bottle was 10!! CFU/mL, however, the dominant strain was
Lactobacillus plantarum by molecular identification. Sensory evaluation on a 5-point scale with 2 ginger-
orange samples was performed with 10 trained people and received positive feedback, including the
preservation of orange juice color and fresh aroma. In addition, the preservation methods for fresh oranges to
increase the shelf life and maintain the quality of raw materials were also tested.
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Study of product development as a syrup from Ha Giang oranges
Nghién ciiu san xuat san pham siro cam tii cam Ha Giang

Ta Minh Phuong', Nguyén Vii Ngoc Thanh?, Nguyén Thi Minh Huyén'
'Khoa Khoa hoc sy séng, Trueong Pai hoc Khoa hoc va Cong nghé Ha N¢i,

Vién Han lam Khoa hoc va Cong nghé Viét Nam, Ha Noi, Viét Nam

2Vien Vit Iy, Vién Han lam Khoa hoc va Céng nghé Viét Nam, Ha N¢i, Viét Nam

Tém tit
Cam sanh Ha Giang 1a mot san pham ndng nghiép dia phuong, ndi tiéng véi huong vi twoi mat, mong nude
va dinh dudng phong pht. Do céc dic tinh ty nhién ciia qua nén thoi gian bao quan khong dai, mang tinh chat
mua vu gy kho khan trong viéc quang ba, st dung cam lau dai ciing nhu van chuyén di xa. O nghién ctru nay,
cam tuoi dugc phét trién thanh mot dang siro v6i myc tidu bao toan huong vi va mau sic ciia chiing lau hon
glup giai quyét van dé thoi han bao quan ngin cua qua cam tu0’1 va tién dung hon khi dung. Qua trinh phat
trién thir nghiém duoc diéu chinh lién tuc uu tién bao toan mau sic va huo’ng thom tr trai cam twoi. Cac mau
siro sau khi hoan thién duoc kiém tra vé cac dic tinh hoa 1y va vi sinh, cho thay siro da giir lai dugc lugng dinh
dudng cua cam tuoi bao gdm dudng khir, acid ascorbic va cac dic tinh chéng oxy hoa. Lugng vi sinh téng s6
ctiia mau sau khi mé 1o 2 thang 14 10"" CFU/mL tuy nhién chiém vu thé 1a chﬂng Lactobacillus plantarum sau
khi dinh danh bang sinh hoc phan to. Danh gia cam quan theo thang 5 V0'1 2 miu cam gimg véi 10 nguoi duge
dao tao nhan duoc cac phan hdi tich cuc, bao gdm sy bao toan ciia mau sic nude cam va mui huong tuoi mat.
Bén canh d6, mot s phuong phap bao quan cho cam tuoi nham ting thoi gian sir dung va duy tri chat lugng
nguyén liéu cling dugc thir nghiém.

Tir khéa: Cam sanh Ha Giang, dénh gid cam quan, dé uéng, néng san dia phicong, san pham siro.

1. GIOI THIEU

Cam sanh Ha Giang la mot giéng cay an qua thudc ho Rutaceae, chi Cam chanh (Citrus reticulata), thudc
cdy an qua c6 mai (Citrus spp.) [1]. Tai Ha Giang, cam sanh dwoc trong tir rat 1au, 13 loai cdy dn qua chiém vi
thé quan trong va qua cam sanh dugc coi la loai qua dic san. Dién tich cam c6 chat lwong tap trung chii yéu ¢
cac huyén Bic Quang, Quang Binh, Vi Xuyén véi tong dién tich trén 6.600 ha, chiém 82,4% dién tich cdy an
qua c6 mui toan tinh. Trong do, dién tich thu hoach la trén 5.600 ha, nang suét binh quan dat 103 ta/ha. Qua
chin tir dau thang muoi dén thang muoi mot am lich hang nam. Qua to va tron, vo san sui, khi chin vo mau
vang cam, rudt cam mau vang do, cé vi ngot thanh, mong nuéc va c6 mui thom dac trung cua cam sanh. Trong
lurong qua dao dong tur 212 - 252 g/qua, duong kinh qua tir 7,49 - 8,34 cm, chiéu cao qua tir 5,84 - 6,51 cm. Sé
mui trong qua khoang 11 - 13 mui, s6 hat cam trong qua tir 22 - 25 qua. Ty 1¢ phan an dugc chiém 61 - 71%.
Ham luong vitamin C tir 19,54 - 24,61 mg/100 g dich qua; axit hiru co tong sd tir 0,63 - 0,78%; dudng tong sb
tr 6,89 - 8,12%; lugng chit rn hoa tan tir 8,25 - 9,60 d6 Brix; lwong nudce trong qua tir 87,22 - 89,34% va
lwong chit kho tir 10,66 - 12,78% [1]. Yéu tb chinh tao nén nhitng dac diém ndi bat cta cam sanh Ha Giang
con nam & dic thu vé didu kién tu nhién khéac biét ma khong noi nao c6 dugce. Cay cam sinh trudng va phat
trién & ving c6 tong lwong mua trung binh trong ndm dao dong tir 2.600 mm dén 4.000 mm, tong luong bdc
hoi trung binh nam 1a 700 - 800 mm. Lugng mua thip & cac thdi diém ra hoa, ddu qua va thu hoach cua cdy,
mua phin it va mudn khong anh huong dén sy sinh truong cia cdy trong timg giai doan phat trién. Bén canh
yéu t6 vé lugng mua, nhiét do tai ving trong trung binh dao dong tir 22°C dén 24°C va nhiét d6 mua dong
thuong thap tao diéu kién dam bao cho cy phat trién ot [2, 3]

San lwong cam sanh Ha Giang chu yéu duoc tiéu thu qua hai kénh chinh. Kénh truc tiép tir ho san xuit dén
ngudi tiéu ding chiém khoang 10% tng san lwong, véi mirc gia 6n dinh khoang 10.000 - 12.000 dong/kg.
Trong khi d6, kénh gian tiép qua thuong 1ai va cac diém thu gom chiém t6i 90% san lugng, chu yéu 1a cam
loai II, tiéu thu trong va ngoai tinh véi gia dao dong 5.000 - 10.000 dong/kg tuy thoi diém vu. Hé thong tiéu
thy gdm nhiéu tac nhan nhu ngudi ban 1é, diém thu gom va ngudi ban budn, gop phan tao mang ludi phan phéi
da dang, song con ton tai han ché vé quy mé, von va sy phu thudc vao thuong l4i trong viéc dinh gia. Qua khao
sat cho tha‘iy, cam thu hoach dugc ban truc tiép cho cai dau méi boi khoang 91,67% ho khao sat, trong khi chi
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6 8,33% sb ho ban 1¢ tai dia phuong. Sy phy thudc nay dan dén tinh trang ép gia kha phd bién, dic biét 1a vao
nhimg thoi diém san lugng thu hoach nhiéu [1]. Diéu nay gy thiét thoi rt 16n cho cac ho san xuét, mot dau ra
mai co thé s& hd tro giam tinh trang nay. Viéc tiéu thu cam sanh Ha Giang c6 nhiéu khé khan do vi tri dia 1y
(xa céc thi truong tiéu thu 16n cta nhu Ha Noi, Thanh phé Ho Chi Minh, Pa Nang, Quang Ninh,...) va hé thong
giao thong chua phat trién, dac biét la duong dén céc huyén, x4, thon.

Dé khic phuc nhitng kh6 khan vé ngudn nguyén liéu, bao quan cam twoi va thiic day tiéu thu san pham ché
bién tir cam Ha Giang, chung t6i tién hanh nghién ctru phat trién cong thirc siro nudc cam. Siro 1a dang san
pham ché bién bang cach ¢ dic dich qua véi dudong nham tao vi ngot dam, dong thoi cé tac dung bao quan
nhd ap suat thim thau cao. Trén thi truong da cod nhiéu loai siro tir cac loai qué khac nhau nhu dau, man, vai,
.. dugc ban rong rai, khong chi ding tryc tiép ma con 13 nguyén liéu pha ché cho nganh d6 udng, banh keo,
sita chua,... Tuy nhién chung chu yéu 1a dang siro gdm dudng va nudc ép cua cic loai hoa qua. Hién nay nganh
cong nghiép ché bién cam quyt trén toan cau san xuat khoang 158,5 triéu tan trai cdy mdi nam, v6i vo chiém
50% khbi luong nay, dan dén luong chét thai khong 16 duoc thai ra méi trudong [4]. Qua nghién ciru, vo cam
chira rat nhiéu dudng chit nhu ham lugng pectin, cellulose, hemicellulose va cac loai duong hoa tan cao, &
mirc thap hon 14 tinh dau [5]. Trong nghién ciru nay nudc ép tir cam va vo cam déu dugc sir dung dé lam siro,
nham ting gi trj san pham va tan dung ngudn phu pham thudng bi loai bo sau khi duoc ép 1dy nude. San pham
duogc phat trién theo hudng hitu co, khong dung chit bao quan nhung van kéo dai thoi gian bao quan, ting
thém gia tri cho cam sanh Ha Giang, giup dua chung dén dugc moi mién dat nudc va dam bao sirc khoe cho
ngudi dung. Viée dung vo cam trong ché bién siro khong chi gop phan tao ra san pham cé gia tri str dung cao,
ma con gitp giam thiéu phy phim, nang cao hiéu qua sir dung nguyén liéu va huéng dén phat trién bén vimg
trong nganh thyc pham.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu nghién ciu

Cam sanh Ha Giang, duong, gimg duoc mua tai chg ddu mdi Long Bién, Ha Noi vao dung vu cam Ha
Giang (cac thang ddu nam 2025).

2.2. Ho4 chét, chét chuin

Céc hoa chat dugc sir dung gdm: Thudce thir Folin — Ciocalteu (FC); 2,2-diphenyl-1-picrylhydrazyl (DPPH)
(Sigma Aldrich, Merck); Methanol; Axit 3,5-Dinitrosalicylic (DNS); KI; 12; Sodium Potassium Tartrate (Trung
Quéc); Fast Buffer, EZ PCR Mix (Phusa Genomics, Viét Nam), Ladder 1kb (Thermo Scientific, Lithuania),
Tryptic soya agar — TSA (Himedia, An Do).

Céac moi truong cho kiém tra vi sinh gdm: Potato Dextrose Agar (PDA) dwgc pha nhu sau: 20 g/L cao nAm
men, 1 vg/L dich khoai tay, 15 g/L agar; MacConkey (MCA) gdm 17 g/L pepton, 3 g/L proteose pepton, 10
g/L lactose, 1,5 g/L mudi mat, 5 g/L NaCl, 0,03 g/L neutral red, 0,001 g/L tim két tinh, 15 g/L agar.

2.3. Thiét bi va dung cu

Céc thi nghiém duoc thyc hién tai phong thi nghi€ém Khoa hoc va cong nghé thuc phém thudc truong Pai
hoc Khoa hoc va cong nghé Ha Noi. Cac thiét bi sir dung trong thi nghiém: May do pH, can phan tich (Mettler
Toledo, Thuy S¥); khiic xa ké RHB-90 (Total Meter, Trung Quéc); may do mau ColorLite sph 900 (ColorLite,
Pirc); may doc dia da ning SpectraMax ID5 (Molecular Devices, M¥); may quang phd UV-Vis (Jenway, Anh);
may PCR Mastercycler nexus GSX1 (Eppendoft, DBtic); May dién di agarose gel (Mupid, Nhat Ban). Dung cu
thi nghi€ém khac phuc vu cho nghién ctu gém chai thuy tinh, binh tam giac, micropipet, cuvet nhya, buret 50
mL, dia petri, dia 96 giéng cta cac hing Trung Qudc va Viét Nam.

2.4. Phuong phap
2.4.1. Bao quan cam tuoi

Cam sau khi mua vé, dugc chia lam bbn phan cho bdn phuong phéap bao quan khac nhau. Véi tit ca cac
phuong phap, Cam déu duoc dé kho bé mat va boc riéng ting qua voi mang boc PE, sau d6 dugc bdo quan
trong diéu kién ti lanh & mutrc nhiét 4 C va dugc theo ddi lién tuc. Cu thé & Bang 1 nhu sau:
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Bdng 1. Ki hi¢u va phwong phap bao quadn

Ki kiéu Cach thuc hién
L (9 qua) Chi bao goi cung mang boc PE ma khong rira qua nudce
W (9 qua) Lau bang gidy c6 tam con 70 d6

SP (10 qua) Ngam cam cung dung dich baking soda (10 g/L) trong 10 phut, tiép tuc ngdm cam
trong dung dich phén chua (5 g/L) trong 10 phut, rira sach truéc va sau khi ngam

PS (10 qua) Ngam cam ciing trong dung dich phén chua (5 g/L) 10 phit, tiép tuc ngdm cam trong
dung dich baking soda (10 g/L) trong 10 phut, rtra sach trude va sau khi ngdm

2.4.2. Phat trién cong thirc san pham siro cam

O cong thirc s6 1, cam tuoi sau khi rira sach va dé rdo nudc, qua dugc ché bién theo 3 cach, ki hiéu 1a A
(khoét thit qua sau khi cit ngang, bo hat), B (ép 1y nudc) va C (ti 18 thit qua so ché theo cach A: nudc cam
theo cach B 1a 1 : 2). Sau d6, vo qua duogc loai bo gan mui va phén 161 tréng, 161 duoc so ché theo 3 kiéu, ki
hidu D (chi thai s¢i), E (thai s¢i va chan qua nuéc néng trong khoang 30 gidy) va F (chan nudc nong rdi thai
s0i). 3 cach ché bién s& dwoc ghép vai 3 kiéu so ché vo cam trén. Tiép theo, miu A dwoc tron v6i duong trude
khi chia vao chai dung v6 cam da chuén bi trude va tron déu. Trong khi @6, mau B va C dugc xir li nhiét véi
hdn hop gdm duong (ti 18 dudng : cam dugc thé hién trong Bang 2), va phan vo sau khi so ché trong khoang
thoi gian tir 11 - 20 phut, sau d6 dé ngudi va cho vao chai dé bao quan. Ty 1é giita vo qua va siro ¢6 thé thay
d6itr 1 : 8 dén 1 : 6, vi lwong vo cam thu duoc tir timg qua 1a khic nhau. Trong cong thirc du tién nay, c6 3
t6 hop v6i 3 ty 1é gitra cam va dudng. Tat ca cac to hop tai cong thirc s6 1 nay khong duge thanh tring sau khi
tron dé thir nghiém viéc bao quan tu nhién boi ham luong dudng cao trong hén hop.

Bing 2. Chudn bi mau cho cong thirc $6 1 va ki hidu

Ty 1¢ cam va dwong Ly thit qua va bé hat  Chi nwéc cam Ty 1€ 1:2 giira thit qua va nuéc

12 Al Bl Cl
2:1 A2 B2 2
1,5:1 A3 B3 C3

So v&i cong thirc sd 1, cong thir s6 2 dwoc thir nghiém vé6i cac nguyén lidu khac: duong vang nham ting do
ngot, pectin nham ting d6 nhét, va gig nham giam hoat dong cua vi sinh trong siro. O cac mau OO (chi sir
dung cam), cac mau dugc danh déu 1a S s& duge dung dé Iuu trir nhdm muc dich kiém tra chét luong bao quan
san pham, con cac mau danh diu T duoc dung dé ném thir vi. Bot pectin duoc thém vao duong trude khi dun.
V6i cac mau OG (cam va ging), quy trinh san xuat twong ty véi mau OO, chi thém ging vao siro dudng ngay
sau khi dun. P9 dai sgi vo cam ciing dugc xem xét lai so vdi cong thirc thir nhét, v cam dugc x4t nge"ln hon,
chi con khoang 3-5 cm, giit nguyén d¢ day 2-3 mm. Gung thai 1at c6 46 mdng 2-3 mm, & dang soi thi kich c&
tuong tu v4i soi vo cam. Trong d6, cic mau OG.1 va OG.2 duoc ding 1am mau thir nghiém, con cac mau OG.3
va 0G.4 duge dung dé thir cach loai bo vi déng méi. Ngoai ra, do nguyén liéu cam sir dung cho cong thire s6
2 14 cam cudi vu, do Brix ban dau thip hon so v6i nguyén lidu cam sir dung trong cong thirc s6 1 (gitra vu)
khoéang 3%, ti 1¢ duong:cam duogc tang lén thanh 1,5:1 hodc hon (Bang 3).

Bing 3. Chudn bi mdu cho céng thire s6 2 va ki hiéu

Nhom Ki hiéu Nguyén liéu Ghi chu

mau

0O: Only 00.1 Puong tring 4 mau (W, L, SP, PS) véi ti 1¢ siro duong
Orange (duong: nuée = 1:1,5/1:1/1:0,67/1:0,75)
(Chi co 00.2 Puodng vang Cam: Puong = 1:1,5

cam) 00.3 Puong tring, bot pectin Cam: Duong = 1:1,5

0G: 0G.0 Puong tring, gimg lat (L) va Cam: Duong =1:1,5

Orange - gung soi (T)

Ginger 0G.1 Puong tring Cam: Puong = 1:1,5

(Cam - 0G.2 Puong tring Cam: Duong = 1:2

Gung) 0G.3&0G.4 Duong tring Cam: Puong = 1:1,5
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2.4.3. Xac dinh cac chi tiéu vat ly

Gié tri pH duoc xac dinh bang may do pH (Mettler Toledo, Thuy Si).

Do Brix xac dinh béng khuc xa ké cam tay RHB-92T (Total Meter, Dai Loan).

Po mau duge xac dinh bang may ColorLite SPH900 (GmbH, D). Cac thong sé thé hién: a* biéu dién
truc mau xanh 14 (gia tri 4m) dén do (gia tri dwong), b* biéu dién truc mau xanh dwong (gia tri am) dén gia tri
vang (gia tri duong), L* biéu dién d¢ sang gia tri tir 0 (den) dén 100 (tréng).

2.4.4. Xdc dinh hoat tinh chéng oxy hod

Hoat tinh chdng oxy hoa duoc xac dinh bang phuong phap DPPH (2,2-diphenyl-1-picrylhydrazyl). Phuong
phap nay dua trén nguyén 1y khir gbc tw do DPPH bén von c6 mau tim dic trung. Khi trong mau c6 céc chat
chdng oxy ho4, chiing sé& cho cac electron dé khir gbc DPPH, 1am thay d6i mau sic cua dung dich, Mirc d6 thay
ddi mau duoc dinh luong bé’mg cach do do hép thu quang hoc & budc soéng 517 nm. Muc do mét mau ty 1¢
thuén v6i kha niang chong oxy hoa ciia mau. Ty 1é phan tram trc ché gbc tu do dugc tinh theo cong thirc sau:

S

. . 0D
% chat &rc ché =100 — (OD

X 100)

Trong d6, ODs 1a gia tri mat d6 quang hoc trung binh ctia mau thtr, ODc 1a gia tri mat do quang hoc trung
binh ciia mau di ching — dung dich DPPH khong ¢ chat chdng oxy hoa. Ngoai ra, gia tri ICso dwoc sir dung
dé biéu thi ndng d6 mau can thiét dé trc ché 50% gdc tw do DPPH [6]. Mau dugc pha lodng theo dai véi d pha
lodng 2 1an nhu sau: gdc, 2, 4, 8 va 16 1an v6i nude cat. Vi mdi giéng trén dia 96 giéng, 30 uL mau dugc o
cung 190 pL DPPH (0,25 mM trong methanol) & nhiét d6 phong trong 30 phat. Do hp thu duoc do bang may
doc dia da ning & budc séng 517 nm, lap lai 3 1an. Vi mdi loai siro mau, OG.1.2 ¢6 khéi luong 565,2 mg/mL
va OG 2.2 ¢6 khdi lugng 560 mg/mL.

2.4.5. Xdc dinh ham heong dwong khir bang phirong phdp DNS

Phuong phap DNS duya trén phan (mg tao mau giira dudng tong va duong khir véi thude thir DNS duge
thuc hién theo Miller [7]. Cuong d6 mau cua hdn hop thu duoc ty 18 thuan véi nf)ng d6 duong khtr trong mau.
Trong thi nghiém nay, cudng d6 mau duoc do biang may do quang phd UV — Vis & budc séng 530 nm. Chuin
bi thude thir DN'S: 1g DNS hoa tan trong 20 mL NaOH 2N, thém 50 mL nudc cit va 30g NaK(C4H406).4H,0,
dun cach thuy cho tan hoan toan, sau d6 thém nudc cat da 100 mL. Chuén bi dung dich chuan glucose (500
ppm): can 0,05g D-glucose, hoa tan vao 100 mL nudc cat. Lap duong chuan voi dung dich glucose chuin va
tién hanh tao phirc mau theo Béng 4.

Bing 4. Thi nghiém thiét lgp dwong chudn DNS

Ong nghiém 0 1 2 3 4 Miul MAiu2
Dung dich glucose (mL) 0 1 2 3 4

Dung dich mau (mL) 2 2
Thubc thir DNS (mL) 0,5 0,5 0,5 0,5 0,5 0,5 0,5
Nuéc cét (mL) 9,5 8,5 7,5 6,5 5,5 7,5 7,5

Céc 6ng nghiém dugc chung cach thuy cho dén khi dung dich chuyén sang mau nau do, sau d6 dé ngudi
r0i thém nuéce cat di 10 mL. Néu nong d6 hap thy ciia mau nam ngoai duong chuan thi ¢6 thé tang hodc giam
lwong miu sao cho gia tri do ndm trong duong chuén.

2.4.6. Xac dinh ham luvong Vitamin C

Nong d6 vitamin C trong dung dich dugc xac dinh bang phuong phap chuan d¢ oxy hoa — khir sir dung
iodine [8]. Khi iodine dugc thém vao trong qua trinh chuédn d6, acid ascorbic s& bi oxy hoa thanh acid
dehydroascorbic, dong thoi iodine bi khir thanh ion iodua. Phan (mg xay ra nhu sau:

Acid ascorbict+I, = 2I™+Acid dehydroascorbic
Khi toan bd acid ascorbic da bi oxy hoa hét, luong iodine du s& phan tng véi chi thi hd tinh bot, tao thanh
phtrc mau xanh tim sdm. Sy xuét hién cta phirc nay chinh 1a diém két thuc cta qua trinh chuén do.
Dé thuc hién phuong phép nay, cac binh tam giac duoc sir dung dé chira va chuén bi dung dich, cing véi
buret 50 mL va gia d&. Ly SmL dung dich mau cho vao binh tam giac, thém 150 mL nudc cit va 1 mL dung
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dich chi thi hd tinh bot. Tién hanh chuin d6 mau bang dung dich I. Tiép tuc chuan d6 cac mau tiép theo cho
dén khi thu dugc cac két qua lap lai twong dong (sai s6 nho).
2.4.7. Xac dinh cdc chi tiéu vi sinh va dinh danh vi sinh vat bc%ng sinh hoc phan tir

Céc kiém tra vi sinh dugc thuc hién dé xac dinh téng s6 vi sinh vat hiéu khi trong cac mau siro cam dugc
chon. Mbi truong thach TSA duoc sir dung dé dém tng s vi sinh vat hiéu khi, thach PDA duoc dung dé phan
1ap nAm men va ndm mdc, thach MCA dung dé phat hién coliform. Cac mau duoc pha lodng 10 1an theo dai
v6i nudc tiét trung, trai 100 pL cac nong do trén dia, dia duge G & nhiét do 37°C trong 24 gid v&i moi truong
TSA va MCA va 0 72 gid voi méi truong PDA. Véi céc dia ¢6 khuan lac moc trén thach, tién hanh dém s6
lugng vi sinh vat trén tirng dia theo TCVN 4884-1:2015 [9] va so sanh v6i QCVN 6-2:2010/BYT [10].

Tir céc dia c6 vi sinh vat moc, chon khuan lac riéng r&, tich DNA bang phuong phéap tach nhanh sir dung
Fast Buffer (Phusa Genomic, Viét Nam). Cac khuén lac dugc hoa tan trong 100 pL dung dich Fast Buffer,
votex 5 gidy va u & 95°C trong 1 phut. Sau d6, ly tam 13000 vong/phut trong 1 phut, hut lai 50 uL dich ndi dé
thu DNA tong sé (Bang 5).

Bing 5. Cic moi duoe sit dung trong nghién ciru

Tén moi Trinh ty moi Kich thuéec Tai liéu tham khao
16S27F 5'-AGAGTTTGATCCTGGCTCAG-3' 1500 b [11]
16S1492R 5'-GGTTACCTTGTTACGACTT-3' P

ITS1 5'-TCCGTAGGTGAACCTGCGG-3'

ITS4 5'-TCCTCCGCTTATTGATATGC-3' ~700-800 bp [12]

Phan tng PCR duoc thyc hién bang EZ PCR mix (Phusa Genomic, Viét Nam) theo huéng din ctia nha san
xut. Hon hop bao gém: 1 éng EZ PCR mix, 25 uL 2X PCR Buffer, 1 uL mdi mdi ndng d¢ 10 pM, 2 ul DNA
khuon va thém luong nude da dé thé tich cudi cing dat 50 pL. Qua trinh PCR dugc thuc hién bang may PCR
(MasterCycler Nexus GSX1) v6i chu trinh sau: 95°C trong 5 phut, tiép theo 95°C 30 gidy, 58°C 30 gidy, 72°C
30 gidy, lap lai 35 chu ky, va cudi cing 72°C trong 5 phiit. San pham PCR duoc kiém tra két qua bang gel
agarose (1%) trong dém 1X TAE (Tris-Acetate-EDTA) & 100V, doc két qua trén méy soi gel UVP Studio. San
pham PCR dugc giri dén Cong ty C6 phan Phu Sa Genomics dé giai trinh ty. Trinh ty gene sau d6 dugc xir Iy
bang phan mém BioEdit va so sanh véi co s dit liéu cua NCBI.

2.4.8. Banh gia cam quan

Céac mau st dung trong danh gia cam quan duogc lya chon tir cic mau c6 chat lugng tét nhat. Nhitng mau
da dugc lya chon s& duoc ma hoa mau va duoc danh gia boi 10 ngudi trong do tudi tir 18 dén 23. Nhiing tinh
nguyén vién duoc huin luyén co ban trude khi bt dau dén thir cac mau siro cam, sau d6 méi dén danh gia mau
san pham. Huong thom va méau sic duoc danh gia bing mau siro nguyén ban. Huong vi ciia mau siro cam dugc
danh gia bang tra siro. Ho duoc cung cAp mot bang mau gdm 9 cip do mau cam dé so sanh véi mau cua siro.
Bén canh do, ho ciing nhan duoc 7 tir & mo ta mui. Phin hwong vi duge chim diém theo thang cuong do 5
muc tir khong cam nhan dugc (0 diém) dén cam nhan rat manh (5 diém), danh gia trén 4 vi co ban (ngot, chua,
dang, cay). Pay 1a mot bai danh gia mo phong theo phuwong phap xay dung profile san pham & mirc do thap
hon [11]. Tra siro dugc pha lodng theo dung lidu luong dugc d& cir. Khao sat dwoc thue hién qua Google Form
dé dam bao tinh linh hoat va thuan tién. biém trung binh dugc tinh theo cong thurc:

Tong (diém cadm nhan 0 — 5) X S8 ngwoi danh gia

biém t binh = ing s6
iém trung bin Téng s6 ngwoi danh gia

3. KET QUA VA THAO LUAN
3.1. Bdo quin cam twoi

Cam tuoi duoc quan sat va theo ddi song song v6i qué trinh phat trién cong thirc siro cam. Nhiing phan
cam sau khi 4p dung 4 phuong phap bao quan van giit duoc do tuoi va khong bi hu hong trong 45 ngay ké tir
khi &p dung cac bién phép bdo quan khac nhau (Bang 6).
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Bdng 6. Theo doi cac mé cam sau khi dp dung 4 phwong phap bao quan khdac nhau

Thoi

gian Ngay 1 Ngay 2 Ngay 8 Ngay 15 Ngay 45
Tinh Lua chon, loaibdo  Modimé bio quan Mdi mé déu phat Chicoé mé L phat Cac mé  thu
trang cam c6 dau hidu c6 mot qua xuat hién mot qué hién I quacambi nghiém chi con 2
mde, hu hong, hién cac ddm mbc, cac débm hong. Bamécon qua trong dé 1
dap nat do bi va ndm mdc nho, c6 mbe 16n hon so lai khong ghi quacuaméSPva
dap, ap dung cac thé do bi sot lai  vd&i ngay thir 2 nhdn c¢6 qua 1 quaciaméPS
phuong phap bdo  sau khi Iya chon héng nao bit ddu co dau
quan voi 4 meé trong qua trinh hiéu bi mde
xu ly bdo quan
Anh
mau

Ty 18 hu hong trung binh quan sat duge & cac mé 13 2 qua trén mdi me, cho thidy mirc d6 hu hong nhin
chung kha thap (Bang 7). Pang cha y, mé L cho thiy ty 1 hu hong cao hon véi 3 qua trong 15 ngay. Diéu nay
cho thiy cac phuong phép bao quan di han ché tét su hu hong va cho thiy bién phéap bao quan da ap dung co
tac dong tich cuc dén chat lugng tong thé ciia cam twoi, nhung van can kiém soét ki quy trinh phan loai ban
dau, dic biét 1a khau phat hién quéa dap, nham giam thiéu t6i da nguy co phat sinh ndm mdc trong qué trinh bao
quan dai ngay.

Bdng 7. Ty I¢ hw hong trong qud trinh bao qudn

Ngay theo ddi W (%) L (%) SP (%) PS (%) Trung binh (%)
Ngay 1 0 0 0 0 0

Ngay 2 11,11 11,11 10 10 10,55 + 0,55
Ngay 8 11,11 11,11 10 10,55 + 0,55
Ngay 15 0 11,11 0 0 11,11
Ngay 45 X X 10 10 10

3.2. Cong thirc siro cam

Tu két qua quan sat cac mau trong cong thirc siro cam s6 1 (Bang 8, Hinh 1), ta nhan thay su khac biét rd
ret vé trang thai siro, vo cam, mau sic va mui vi sau mot tuan bao quan & nhiét do phong Pau tién, 3 t6 hop
miu A.1,B.1vaC.1, ty 16 duong va cam st dung déu nhu nhau 1a 1:2 nhung cach ché bién lai khac nhau theo
ti 18 thit qua va nu6e cam (Bang 2). Cac mau B.1 va C.1, ¢ su xudt hién cua céc tinh thé duong do dung dich
dudng bi bio hoa, 1am lwong dudng du két tinh ca trong siro va vo cam, hai mau nay ciing c6 vi qua ngot, mau
tb1, khong dat yéu cdu cam quan. Nguoc lai, mau A.1 tuy khong bi két tinh duong c¢é thé do viéc sir dung dudng
hat chir khong phai 1a dung dich nén dudng tan tir tir trong nude cam nén khong bi két tinh, nhung t6 hop mau
nay lai c6 mui hoi 6i gan gidng nhu mui cam bi hong, c6 thé do nude cam khong duge dun sb6i nén khong loai
b6 duoc mot s6 vi khuan. Trong khi do, cac t6 hop mau A.2 va A.3 bi 1én men nhe, duy tri trang thai long. Mau
B.2 cling bi 1én men nhung mtic d¢ nhe hon. Dya trén lugng tinh thé duong tao ra trong cac mau, mot giai
thuyét dwoc dwa ra 1a phdn vé cam & cach F c6 thé hap thu it duong hon vé cam thec cach D va E, vi sy hinh
thanh tinh thé dwdng lién quan dén luong duong du thira. Mau cam BF.2 di bi 1én men, didu nay cing cb thém
cho gia thuyét trén. Mau C.2 va C.3 van giit duge d6 ddc sanh 6n dinh, khong bién doi nhidu phi hop véi muc
tiéu bao quan. T hop B.3 bi méc bé mat siro, chiing to cong doan vé sinh vé cam chua ddm bao. Viéc xur Iy
nhiét phin nuéce ép cam sé& 1am bay hoi cac cdu tir hwong va 1am sAm mau siro phan tng caramel hoa. Sau quéa
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trinh thao luan, cac két luan di dugc dua ra dé diéu chinh nhu sau: phuong phép A sé& duoc 4p dung dé ché
bién nuéc ép cam nham giit nguyén huwong thom ciia cam ciing nhu vi chua va ngot tu nhién ciia nude cam.
Céch thém dudng ciing dugc thay dbi, duong sé duge dun sbi cing nude cho tan hét sau d6 dé ngudi va tron
v6i nude ép cam thay vi tron truc tiép dudng véi nuée cam. Cach ché bién vo cam E duogc lya chon nham ting
kha nang hip thy duong dong thoi giam vi déng cua vo.

Bing 8. Két qua quan st cdc mau trong céng thire siro cam thir nhat

Su thay ddi ciia lwgng chét khd

Tén miu Mau siic Mui vi Trang thai hoa tan tong s6 (TSS)’
A.l Nhat mau Co6 mui hoi 61 Dang long ~10-12%
B.1 Pam mau Qua ngot Xudt hién tinh ~6-8%
thé duong dong
dac
C.1 Pammau  Qué ngot Xuat hién tinh ~8-9%
thé duong
A2vaAs3 Nhat mau Lén men Dang long ~13-15%
B.2 Pam mau Ngot Lén men ~12-15
C2vaCJ3 Pam mau Ngot Pac sanh ~9-10%

9SG ligu TSS gidm sau 7 ngady

Hinh 1. Hinh anh céc mdu ciia cong thire thirc nhdt (4, D, G tuong ung mauA.1, 4.2, A.3; B, E, H tuwong
tng mau B.1, B.2, B.3; C, F, I twong itng mau C.1, C.2, C.3)

Déi voi cong thire siro cam s6 2, cac mau duge thir nghiém véi cac cach bao quan khac nhau va lugng
duong khac nhau dé tim ra phuong hudng t6i wu nhat. T6 hop mau O0.1 ¢c6 ty 18 nuéc cam: duong 1a 1:1,5
trong khi do, ty 1& duong: nuéc dé niu siro dwoc thay dbi. Tir Bang 9, qua qué trinh quan sat va bao quan 7
ngay & nhiét d6 phong, ba trong bén miu di c6 hién tuong 1én men, xuét hién bot khi. Mau WOO.1 ¢6 bot khi
mau tring xuat hién giita cac 16p vo, mau LOO.1 c6 cac mang tring mong trén bé mit siro con mau PSOO.1
thi lai c6 qua nhiéu bot khi. Chi ¢6 miu SPOO1 khong ghi nhan hién tugng 1én men hay xuét hién bot khi.
Diéu nay khang dinh viéc chon ty 1¢ giita duong va nude 1a 1:0,67, 1a hop 1y.

Méu 00.2 duge sir dung duong vang thay vi duong tring. Mau ctia mau siro ciing trd nén dam hon nhiéu
s0 v6i mau siro sir dung dudng trang. Picu nay cho thdy, viéc st dung cac loai duong khac nhau ciing giy anh
huong dén mau cua siro nude cam. Mau 00.3 duoc b sung thém pectin dé ting do nhét. Siro dudng trd nén
nhét hon cac miu khac, nhung mau sic ciing tré nén ddc hon va mui pectin kha ndng. Ca hai miu 00.2 va
00.3 sau khi thay d6i mot s6 thanh phan déu khéng mang lai gi4 tri cam quan nhu mong mudn, hai mau nay
khong dugc tiép tuc sir dung trong nghién ctru tiép theo (Hinh 2).
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Bing 9. Quan sdt t6 hop mau 0OO.1 sau khi san xudt

Tén miu WO0O0.1 LOO.1 PS0O0.1
Ty 1€ duong: nuéec  1:1,5 1:1 1:0,67
Trang thai (Sau 1 Xuét hién bot khi mau tring Cé nhitng mang tring méng  Xudt hién nhidu bot
tudn bao quan) gitra cac 16p vo trén bé mat siro khi
Sy thay ddi ham ~ 14% ~14% ~25%
lwong chét kho hoa

tan tong so

Anh miu

Hinh 2. Hinh danh mau 00.2 (4) va 00.3 (B)
Méu OG.0 bao gom 2 mau OG.1L - gimg dugc thai lat va mau OG.1T - gimg dugc thai sgi. O mau OG.0
nay, mau OG.1LS va OG.1TS s& duoc dung dé lwu trit nham muyc dich kiém tra chit lugng bao quan san pham,
con miu OG.1LT va OG1.TT dugc dung dé ném thir vi.

Bing 10. Quan sat cic mau OG.0 (OG.1L va OG.IT), OG.1 va OG.2

Tén miu 0G.1L OG.1T 0G.1 0G.2
Ty 1& cam: 1:1,5 1:1,5 1:1,5 122
duong

Hién tuong Hinh thanh 16p
bat thudng vang trang trén bé
mat siro

Anh mau

Qua Bang 10, nhan thiy miu OG.1L c6 xuét hién 16p vang tring trén bé mit ciia siro cam nén c6 thé rit ra
két luan viéc gung dugc thai sgi phat huy tdt hon dic tinh khang khuén cua n6. Sau mot tudn bao quan & nhiét
d6 phong, ca hai mau OG.1 va 0G.2 déu khong xuét hién bot tréng hay céc dAu hiéu 1én men khéc. Mui nhe,
hoi cay clia gimg va c6 vi chua ctia cam. D¢ Brix ciia hai mau OG.1 va OG.2 déu giam dang ké nhung nam
trong pham vi du kién (18 — 19%). Tuy nhién, d¢ Brix ctia mau OG.2 lai thap hon mau OG.1 mic du ty 1& nuéc
cam: dudng cao hon. Diu nay c6 thé do d¢ Brix ctia cam sir dung cho mau OG.2 thip hon 3% so véi miu
OG.1 do cam sur dung la cac qua khac nhau.

Két qua tir Bang 11 cho thiy, hai mau OG.3 va 0G.4 dugc ding dé thir nghiém véi cac cach xir Iy vo khac
nhau. T hop mau OG.3 dugc ngam trong phén chua 3 gid, voi mau OG.3.1, vo duoc loai b cui va thai soi.
Mau 0G.3.2, vo khong cui va thai miéng. Mau 0G.3.3, vo van dé nguyén cui va thai soi. T6 hop mau 0G.4
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dugc ngam trong phén chua 5 gio, trong d6 mau OG.4.1 v6 loai bo va thai sgi, mau 0G.4.2 v6 dé nguyén cui
va thai soi. Tuy nhién, ching khéng dugc danh gia cao vi chiing hdu nhu khong ¢6 kha niang lam trong phan
cli tring ctia vo cam ma chi 1a 1am gion ddi v6i hoa qua

Bing 11. Sy thay doi ciia ham lwong chdt khé hoa tan tong sé ciia mau OG.3 va OG.4

Sw thay ddi ciia ham

Tén mau lwgng chz“:lt kho hoa tan Anh miu
tong so
0G.3.1 10% [ - —'q .
b *.‘ L=

0G.3.2 6% st
0G.3.3 5.5%
0G.4.1 15%
0G4.2 15,5%

Su khac biét gitra cac 0G.3.1 va 0G.3.2 ¢6 thé cho thay kha niang hap thu ciia phan vo trong mau 0G.3.1
cao hon so v&i mau 0G.3.2, ¢6 kha ning phan vo da hap thy bio hoa cac chét ton du, tir &6 giam kha niang hap
thu cia vo. Mau OG4.1 ¢6 sy xuit hién bot khi va 16p vang trén bé mit, trong khi mau OG.4.2 thi khong. Viéc
hinh thanh vang trang va bot khi thuong gip ¢ meé thir nghiém cong thie s6 hai do thiéu xir Iy nhiét. Puong bi
chuyén héa thanh ruou (ethanol) va khi CO,, giy ra hién tugng sui bot va tao mui nong nhe trong siro. Qua
kiém tra vi giac, cac bot khi nay khong anh hudng huong dén két ciu hay cam giac khi thuong thirc siro, vi
muc do sti bot rit nhe, kho nhan biét.

Sau cac budce thir nghiém, ching t6i dua ra két luan, sy xudt hién cta qua trinh 1én men nhe 1a diéu khong
thé tranh khoi trong san pham, hién van chua c6 bién phéap nao dugc ap dung hiéu qua dé ngan chan qué trinh
nay néu khong st dung hoa chat bao quan. Viéc hinh thanh vang ¢ thé dugc khic phuc nho dam bao vé sinh
t5t hon trong qua trinh ché bién va tiét trung. Bén canh d0, viéc khir vi déng cua vo cam van 1a mot thach thire
16n, doi hoi can nghién ctru thém dé tim ta giai phap kha thi hon.

3.3. Xac dinh cac chi tiéu vat ly

Cac mau dugc chon dé theo dai gém 0G.1.1, 0G.1.2, 0G.2.1, 0G.2.2. Trong d6, OG.1.2 va 0G.2.2 duogc
mo ra va theo ddi ngay sau khi san xuét con OG.1.1 va 0G.2.1 dugc bao quan va theo ddi sau 3 thang ké tir
lac san xuét. Két qua theo doi pH va ham luong chat kho hoa tan tong s6 cac mau duoc trinh bay trong Bing

12.
Bing 12. Theo doi pH va ham heong chat khé hoa tan tong sé ciia cdc mau
. x Ham lwgng chit khd hoa tan tong so
Tén mau pH .. J . , ,
Ngay sau khi sdn xuat Sau 7 ngay Sau2thing Sau 3 thang
0G.1 3,275+ 0,134 58% 40% 49% 47%
0G.2 3,88 £0,453 52% 38% 46% 45%

Qua Béng 12, ¢6 thé nhan thay do pH cta mau OG.1 thap hon so véi mau OG.2, thé hién ring mau OG.2
¢6 chira nhiéu hop chat c6 tinh axit hon. Ham lugng chat kho hoa tan tong s6 dugc do véi mau dung dich ctia
siro, st dung may do khuc xa ké cam tay, phén vo va thit qua chua duoc tinh dén. 7 ngay sau san xuét, d6 Brix
clia ca hai mau giam dang ké, cu thé 1a 18% ¢ mau OG.1 va 14% ¢ mau OG.2. Tuy nhién 2 thang sau san xuat,
d6 Brix ctia mau lai tang 1én so véi mbe 7 ngdy. Hién twong nay c6 thé duoc gii thich bai sy hp thy cac phan
tir duong cua cac té bao vo va thit qua tir phan dung dich, do dung dich dudng 1a mot méi trudng ¢ ap sut
thAm thau. Sau mot khoang thoi gian, néng do dudng trong cé toan bd siro dugc can béng, chung thuc ¢ d6
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Brix do 3 thang sau san xuat khong c6 chénh 1éch nhiéu so v6i méc 2 thang. Qua trinh cin bang nay rat quan
trong dé dam bao tinh nhét quén va chét lwong san phém, dac biét 1a trong cac san phém ma néng d6 duong
anh huong tryc tiép dén huong vi va kha ning bao quan.

Do mau trong nghién ctru niy nham kiém tra sy dong nhét giita cac cong thirc va mau sic cta siro nudc
cam sau qud trinh ché bién. Két qua do mau thé hién qua Bang 13:

Bdng 13. Ket qua do mau cac mau siro cam

Tén miu L a* b*
0G.1 84,25 + 1,655 -0,455 + 0,092 1,685 + 0,092
0G.2 87,145 £ 1,351 -0,81 £0,552 1,6 + 0,099

p =9,2136 x 10°° véi phdn tich qua anova single factor

Mau sic ciia san pham trong thi truong thuc phim dong vai trd quan trong trong thé hién chat lugng va xay
dung niém tin & khach hang [12]. Tir bang trén, cac mau dwoc so sanh v&i nhau trén ba thang do. Ca 2 mau
déu nhan dugc gia tri m cla a*, cho thiy mau sic clia siro nghiéng vé tong mau xanh 14 hon 1a d6. Trong khi
d6 gia tri b* nhan dugc déu 1a sb dwong, con sé dé biéu thi mau vang ciia ca 2 mau déu kha 16n. Xu hudng nay
cling xuét hién & gia tri L*, dung dich siro c6 mau sang. Trong cic mau dugc do, mau OG.2 ¢ tong mau vang
v6i anh xanh 14, 6 sang ctia mau ciing cao hon mau OG. 1, trong khi d6, mau vang ctia mau OG.1 ¢6 phan ndi
béat hon. Mau sic cua siro bi anh huong kha nhiéu boi ndng do chét kho tong s6, ndng do cang 16n, mau sic
clia siro cang dam. Gia trj p trong phan tich nay nhoé hon 0,05 cho thdy phép do khong cé su khac biét dang ké
va do d6 két qua c6 ¥ nghia thong ké.

3.4. Xic dinh hoat tinh chng oxy hoa

Mirc d6 chdng oxi hoda cua cac mau siro duge danh qua qua két qua do kha niang khir gbe ty do DPPH cia
cac miu. Qua két qua thé hién ¢ Bang 14, co thé thiy rang kha ning trc ché cia mau OG.1 va OG.2 ting dan
theo ndng do, tir d6 c6 thé 1ap duong chuan cho miu. Gia tri ICsp duoc xac dinh 1an lugt 14 0,49 + 0,042 pL/uL
cho OG.1 va 0,34 + 0,042 pL/uL cho OG.2, cho thdy OG.2 ¢6 kha ning chdng oxy héa manh hon so véi OG.1,
khi ma mau OG.2 dat dugc cung phan trim e ché v6i mot ndng d6 thip hon. Kha ning nay cia miu OG.2 ¢o
thé dugc cho 1a nho mot lwong 5 gram vo cam nhiéu hon so véi mau OG.1, véi lugng gimg & ca hai mau la
bang nhau. Vi phan tich thong ké qua ham anova single factor tir phdn mém Microsoft® Excel® version 2304,
gia tri p = 0,002016 va 0,000398 v6i lan lugt mau OG.1 va OG.2. Gia tri p déu nhé hon 0,05 cho thiy khong
¢6 su khac biét dang ké & cac phép do va két qua co y nghia théng ké.

Bing 14. % kim ham DPPH va ICs ciia 2 mau OG.1 va OG.2
% Kim haim DPPH

Nong dd (uL/pL)

0G.1 0G.2

0,0625 21,55 + 0,046 3128+ 0,016
0,125 28,66 + 0,009 38,68 + 0,007
0,25 39,67 + 0,032 48,12 + 0,032

0,5 56,96 + 0,003 62,33 % 0,056

1 75,63 + 0,049 81,49 + 0,09

ICs (uL/uL) 0,49 + 0,042 0,34 + 0,042

p = 0,002016 v6i mau OG.1 va 0,000398 véi mau OG.2 véi phén tich qua anova single factor

3.5. Xac dinh ham lwgng dwong khir bang phwong phap DNS

Hai mau 0G.1.2 va 0G.2.2 dugc st dung dé xac dinh ndng do duong khir trong mau. Két qua dugc thé
hién & Bang 15 nhu sau:

Bing 15. Nong dé dwong khir ciia cdc mau

Tén miu  Hé sbé phaloing Do hép thu trung binh  Nong dd (mg/L) Nong dd (g/100mL)
0G.1 16 0,989 74320 +210 7,432 £ 0,021
0G.2 16 0,381 65689 +413 6,5689 £ 0,0413

p = 0,008263 voi phan tich qua anova single factor
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Tir bang 15, ta thdy nong do duong khir cia 2 mau déu kha cao so voi nudc ép tir cam chua (Citrus
aurantium) c¢6 ndng do duong khir 1a 3,32 g/100mL va cam ngot (Citrus sinensis) c6 ndng d6 dudng khir 1a
4,74 g/100mL [13]. San pham siro dudng ¢ ddc sau mot thoi gian bao quan khoang 2 thang c6 thé 1am ting
nhe ham lugng dudng khir trong cac mau do sucrose bi thity phan thanh glucose va fructose. Qua phan tich
thng ké véi anova single factor, gia tri p = 0,008263 < 0,05 ching t6 khong c6 su khac biét dang ké trong
phép do va do d6 co y nghia thdng ké.

3.6. Xac dinh ham lwgng vitamin C
Két qua x4c dinh ham lwong vitamin C dwgc thé hién trong Bang 16 du6i day:

Bing 16. Nong dg Vitamin C trong mau OG.1 va OG.2

Tén Thé tich  Trung binh lwrgngiod  Noéng d¢ ciia vitamin C Nong d¢ ciia vitamin C
miu  miu (L) sir dung (L) (mol/L) (mg/100mL)
0G.1 0,005 0,0038 + 0,0008 0,000019 + 0,000004 0,3344 £+ 0,0704
0G.2 0,005 0,0034 £ 0,00032 0,000017 + 0,0000016 0,2992 +0,02816

Tir Bang 16, ndng d6 vitamin C trong ca hai mau OG.1 va OG.2 thap hon so véi cta cam tuoi, khoang 33—
66 mg/100 mL [14]. So sanh nay cho thay ndng do vitamin C da giam di dang ké so véi ndng do trong cam
tuoi, néu mudn cé duge lugng vitamin C cao hon thi s& can bd sung tir bén ngoai vao cong thirc. Mot trong
nhitng nguyén nhan c6 thé 1y giai cho két qua nay 1a ti 1¢ siro thém vao da gia ting tong thé tich ctia dung dich,
khi ma lugng vitamin C (acid ascorbic) khong dugc bo sung. Ngoai ra con c6 su phan huy trong qua trinh ché
bién, 1am giam lugng vitamin C ban dau. Mic du siro cam c¢6 nong d6 dudng cao tao mdi trudng co ap suat
thdm thau 16n, 1am giam hoat d6 nudc, tir d6 e ché hoat dong enzyme va vi sinh vét, gian tiép han ché su phéan
huy vitamin C. Dong thoi, duong con ¢ kha nang lam cham qua trinh oxy héa ascorbic acid, dic biét dudi tac
dong ctia nhiét o, anh sang va oxy — nhiing yéu té von dé thic day su suy giam vitamin C. Tuy nhién, su bao
vé nay khong phai 1a tuyét ddi va dé bao toan dwoc vitamin C hiéu qua nhét vin can bao quan lanh va tranh
4nh sang. Két qua nay cho thiy viéc 4p dung céc chién lugc phéi ché, dién hinh nhu b sung siro dudng co
dic, c6 ¥ nghia quan trong trong viéc bao toan gia tri dinh dudng va nang cao chét lugng cic san pham ché
bién tir cam quyt.
3.7. Xac dinh céc chi tiéu vi sinh

C6 2 mau 1a 0G.1.3 va 0G.2.3 dugc mé sau 7 ngay thanh tring va tiép tuc bao quéan trong ti lanh khoang
2 thang, dé xéac dinh s6 lwong vi sinh vat trong timg mau. S6 lugng vi sinh vat trong timg mau dugc thé hién &
Béang 17 nhu sau:

Bing 17. S6 lwong vi sinh vit trén cdc méi truong (CFU/mL) ciia 2 mau

Tén méu TSA PDA MCA
0G.1 1x 10! 1,61 x 10'° Khéng phat hién
0G.2 2,35x 10" 7,75 x 1010 Khéng phat hién

Hinh 3. Két qua kiém tra vi sinh ciia cdc mau OG.1 (4) va OG.2 (B) (Méi trwong TSA (1), PDA (2) va MCA
(3) — Nong dé pha lodng 107%)
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Vi két qua xac dinh vi sinh, hai mau OG.1 va OG.2 ¢6 s6 lugng vi sinh vugt mic nhiéu lan so voi QCVN
6-2:2010/BYT [10]. Tuy nhién, do day chi 1a mau thanh tring, khong sir dung chit bao quan nao trong khau
ché bién va d3 duge mo trude 2 thang lam thi nghi¢m nén ham luong vi sinh vét chua duogc kiém soat hoan
toan. Bén canh d6, s6 lwong coliform 1a khong phat hién nén trong s6 vi sinh vat tong sb hiéu khi khong c6 vi
sinh vat gy hai. D6i véi cac miu trén ca hai moi truong TSA va PDA, chung t6i kiém tra va nhan thiy gitra
céc dia chi xudt hién mot hinh thai khuén lac duy nhét 1a khudn lac tron, bé mat 16i va bong. 3 khuan lac riéng
1& (1 khuan lac trén TSA va 2 khuén lac trén PDA) duoc chon dé tién hanh PCR va giai trinh tu gen (Hinh 3).
Céac khuan lac duge chon tién hanh tich DNA béng Fast buffer, phan tich PCR véi cap mdi 16S 27F/1492R
(v6i ca 3 khuan lac) va cip moi ITS 1 - 4 (v6i 2 khuan lac trén PDA). Két qua khuéch dai ving gen /65 rRNA
va ITS dugc thé hién & Hinh 4. Tir két qua khuyét dai ving gen 16S rRNA va ITS, ta thay cic mau déu xuat
hién bang sang & gen 16S rRNA va khong xuat hién bang sang & gen ITS. Két qua dién di trén gel agarose 1%
cho thay cac bang sang déu nam ¢ khoang 1500 bp, tuong tng véi kich thudc du doan cia cip mdi 27F/1492R.

Lol Binolnal o

Hinh 4. Két qua khuéch dai vimg gen 168 va ITS ciia cdc khudn lac thu dwoc (1), (2) Khudn lac trén PDA,
(3) Khudn lac trén TSA

Két qua BLAST trinh tu gen 16S rRNA (Hinh 5) cho thdy mau nghién ctru c6 do tuong ddng déu cao hon
99% v6i cac trinh ty tham chiéu cua Lactobacillus plantarum (Query cover 100%). Do d6, mau duoc xéac dinh
¢6 thé thude loai Lactobacillus plantarum. Lactobacillus plantarum ciing dwoc st dung dé 1én men mot sb san
pham do udng, nhu ca rdt, 6i [15, 16]. Ching gbp phan e ché sy phat trién cua vi sinh vat gdy hu hong, kéo
dai thoi gian bao quan do sau 1én men do pH cia san pham giam, va do d6 d6 ngot giam, do chua ting trong
cam quan san phdm [15]. Pdng thoi chiing san sinh enzyme ngoai bao gdm cellulase, protease va amylase [16],
hd tro co thé tidu hoa tdt hon. Tir cac két qua kiém tra vi sinh cho thiy, vi sinh vat trong 2 mau siro nudc cam
khong phai 1a vi sinh vat gay hai, nhung quy trinh thanh tring vin can duoc xem xét lai dé sb luong vi khuan
khéong vuot qua ngudng tiéu chuin dé dam bao an toan cho ngudi st dung.

Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download Select columns “  Show ]

select all 100 sequences selected GenBank  Graphics  Distance tree of results ~ MSA Viewer
Descipion Sciniic Name s’ﬁ:: ST::‘;’L ?:::Z V:Ué I:::“ Ace Len  Agcession

v v e v

Lactobacillus plantarum strain 6536 168 ribosomal RNA gene, partal sequence Lactplantibacilu . 2662 2662 100% 00 99.45% 1480 MT46384a1
L plantarum sirain R6 168 ribosomal RNA gene, parlial sequence Laclplantibacilu . 2667 2667 99% 0.0 99.93% 1465 OR481919.1
L plantarum strain L 15 16S ribosomal RNA gene, parlal sequence Lactplantbacily . 2665 2665 99% 0.0 99.93% 145 MKJ135651
1 plantarum sirain ZZUA493 16 ribosomal RNA gene. partal sequence Laclplantibacilu .. 2665 2665 9% 0.0 99.93% 1463 OMO370311
1 plantarum strain FM-Lp1-1 168 ribosomal RNA gene, partial sequence Lactiplantibacilly. 2663 2663 99% 0.0 99.86% 1467 KP2171941
1 plantarum sirain §12 168 ribosomal RNA gene, partial sequence Laciplantibacilu .. 2663 2663 99% 0.0 99.86% 1452 PV355709.1
L plantarum sirain MKNK21 165 ribosomal RNA gene. partial sequence Laciplantibacilu . 2662 2662 9% 0.0 99.86% 1470 PV4052541
L plantarum strain 6415 168 ribosomal RNA gene, partial sequence Laclplantibacilly . 2662 2662 99% 0.0 9972% 1474 MTS168561
1 ilus plantarum strain 6038 16 ribosomal RNA gene. partial sequence Laclplantibacilu . 2662 2662 99% 0.0 99.93% 1472 MT463616.1
L plantarum strain 7029 168 ribosomal RNA gene, partial sequence Laclplantibacilly... 2662 2662 99% 0.0 9972% 1473 MT464075.1
1 plantarum sirain DDZ-01 168 ribosomal RNA gene. partial sequence Laciplantibacilu . 2662 2662 99% 0.0 99.86% 1464 ONG26397.1
1 plantarum sirain D14 168 ribosomal RNA gene. partial sequence Laclplantibacilu .. 2662 2662 99% 0.0 99.86% 1505 HQB534541
L plantarum strain 1819 16 ribosomal RNA gene, partial sequence Lactplantbacily . 2662 2662 99% 0.0 9979% 1469 MTS07652.1
1 sp.strain HMS? 168 ribosomal RNA gene. parlial sequence Laclplantibacilu .. 2662 2662 99% 0.0 9979% 1465 0QT07059.1
L is sirain MKNKO9 168 ribosomal RNA gene. partial sequence Lactplantibacilu.. 2662 2662 99% 0.0 99.86% 1461 PV405242.1
u 1 plantarum strain 36 16 ribosomal RNA gene. pariial sequence Laciplantibacilu . 2662 2662 99% 0.0 99.86% 1464 MNG11150.1

Hinh 5. Két qua gidi trinh ti dwoc so sanh véi NCBI
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3.8. Panh gia cim quan

Hinh 6 thé hién muc d6 cta 4 vi co ban ciia 2 mau OG.1 va OG.2 gém do dang, do cay, do chua va do
ngot. Tir biéu d, mau OG.1.3 dat diém sb cao hon so véi 0G.2.3 ¢ hau hét cac tiéu chi cam quan. Trong do,
d6 chua ciia mau OG.1.3 cao hon hin ciia mau 0G.2.3 (3.2 so vdi 1.8), goi 1én cam giac tuoi mat dic trung
cda cam tuoi, ma do déng cua miu OG.1.3 lai thép hon cta mau 0G.2.3 (1.4 so véi 2.6), duge miéu ta la mot
hau vi kha dic sic. Do ngot cua 2 mau dugc danh gia 1a gén tuong duong nhau, 13 huong vi ndi bat nhat. Do
cay ctia 2 mau ciing gan turong duong nhau, hau nhu khong anh hudng dén trai nghiém. V& tong quan, OG.1.3
dugc danh gia vuot troi vé huong vi tong thé (4.2 so véi 3.5), thé hién sy hai hoa va d¢am da hon trong trai
nghiém vi gidc. Cac két qua nay cung cd nhan dinh rang OG.1.3 mang lai dic tinh cam quan ndi tri va can
bang hon so v6i 0G.2.3, ddng thdi phan anh rd nét hon hwong vi tu nhién ciia cam twoi. Viée danh gia cam
quan dua trén nguoi danh gia di dwoc huin luyén co ban va & d6 tudi sir dung nhiéu loai @ uéng gém ca dd
udng co siro hoa qua, do do, trong nghién ctru nay ti 1¢ giita d6 tudi ciia nguoi danh gia va sé luong danh gia
chua dugc trén dién rong.

2.6,

14) y

03 j /
0.6 \ ’ /
3
¢,
3.2

[ 06G.1.3 [ 06.2.3

Hinh 6. So sanh cam quan giita hai mau OG. 1.3 va OG. 2.3

V6i cam Ha Giang, trude do ciing da c6 cac didu tra, giai phap phét trién nhung chii yéu 1a cho viéc san
xuét cam trén dia ban tinh Ha Giang; hodc tim hiéu vé dic diém hinh thai, chat lugng qua va thi truong tiéu
thu cam sanh Ha Giang [17, 18]. Ciing c6 nghién ciru vé san phdm cam sanh dang sdy déo tuy nhién day lai la
cam sanh phan bd chu yéu tai mién Nam Viét Nam, c6 dic diém hinh thai va mau sic vo khac so v6i cam sanh
Ha Giang [19]. Nghién ctru ctia chiing t6i c6 thé dugc coi 1 nghién ctru dau tién vé viéc phat trién tng dung
ctia ngudn nguyén liéu cam Ha Giang tao ra mot dang siro dé sir dung, khong dung chat bao quan va do do
nang cao gia tri va thoi gian sir dung cam lau dai hon so véi cac cach phan phdi va tiéu thu cam twoi don thuan
hién tai. Nghién ctru nay can hoan thién thém dé két qua co6 thé dwoc ing dung vao thyc tién véi ngudn nguyén
liéu nay.
4. KET LUAN

Cac cong thirc tao siro cam tir cam sanh Ha Giang dugc nghién ctru va phat trién véi muc tiéu khong ding
chét bao quan doc hai va giit nguyén hwong vi twoi méi cua qua cam. Qua nhidu 1dn thir nghiém, gimg Viét
Nam di dugc thém nho tinh chét chéng oxi hoa, lam giam hoat dong ctia vi sinh & cic mau co chét lwong tot
va dugc chon cho cac danh gia tiép theo 1a OG.1 va OG.2 véi ti 1¢ cam: duong 1a 1:1.5 va 1:2. Méac du téng s6
vi sinh ctia mau cao (16nhon 100 ¢ ca2 mﬁu) nhung vi khuén duoc xac dinh thudc vé Lactobacillus plantarum,
1a mdt loai probiotic c6 1¢i cho co thé nguoi va ham luong ndm men moc khong dugc phat hién. Viéc thém
gimg & day lam phong phii thém huong vi ctia siro cam. Sy két hop ctia cam sanh Ha Giang va gimg Viét Nam
cho ra mot san phdm c6 mau sic twoi sang va mui huong nhe nhang cia cam Ha Giang duoc bao toan tuong
dbi 13 rang, luwu gitr lai nhimg tinh chit dic sic nhat cua qua. Nhimg gia tri dinh dudng cua siro ciing duge bao
toan va tham chi 14 nang cao, cu thé 1a & nong d6 ctia dudong khir va ham lugng chat chdng oxi hoa. Viéc nay
khong chi danh du tiém ning cua san phim néng nghiép dia phuong, ma con md dudng cho nhing kham pha
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trong twong lai ctia sang tao san pham thuc pham va phat trién néng nghiép bén vimg. Co6 mot vai diém vé san
pham van con can nghién ctru va cai tién thém, nhu 1a so sanh cac tinh chit héa hoc ctia siro v6i chinh nue
cam Ha Giang tuoi, nham xac dinh chinh xac su tdi wu ctia cong thirc so v6i mau tuoi; so sanh cic mau & diéu
kién bao quan khac nhau va xac dinh thoi han sir dung cta san pham trude khi mo va sau khi mo lo; ngoai ra
con ¢b cac tinh chit ciia vo cam duoc cho vao cong thie ciing rt can thiét dé xem xét, voi nhitng dong gop
ctia n6 cho san pham siro hoan chinh.
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