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Khon Kaen University sweeteners used in the food industry are guaranteed to be safe, but may effect on long

product with the addition of sweeteners to extend the shelf life as well as protecting of

active compounds, such as phytochemicals, in the product more stable. Although the

(2) Department of Public Health Administration, term human health. The purpose of this study was to compare the effects of sweeteners
Health Promotion, and Nutrition,

Faculty of Public Health,

between honey and saccharin which added to the crude extracted mulberry juice, in
Khon Kaen University terms of the treatment of anthocyanin, vitamin C and antioxidant activity. The
experiments were conducted at storage temperatures of 25 to 30°C for 42 days. The
results found that the concentration of 7.5% honey (H-1) and 0.008% saccharine (S-1)
was able to slow down the decomposition of anthocyanin were 1774.30+31.43 and
1886.37+27.14 mg/L, respectively, and extended the half-life of anthocyanin were 83.01
and 97.83 days, respectively. These concentrations of the sweetener also maintained
the vitamin C content at 12.99+0.44 and 6.09+0.12 mg/100 mL, respectively, and the
antioxidant scavenging activity (DPPH ECs,) was 24.91+0.11 and 33.67+0.18 mg/mL,
respectively. For the FRAP assay, the sweetener concentrations were 118.44+2.79 and
163.31+2.64 mg ascorbic acid equivalent/ml, respectively. The data also show that the
highest concentration of honey (7.5%) can preserve the active substances in the nectar
juice, which is similar to the highest concentration of saccharin (0.008%) used in the
food industry. Therefore, the use of honey (which is a substitute for sweetness found in
nature) instance of synthetic sweeteners in the fruit juice industry, should be concerned,

in terms of reducing the risks to human health in case of long term consumed.
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28 uaw 42 wuinbgnvieufifiuthisadudu 7.5%
Tdnlunisiueyyadasziinfian (6.26+0.01 uay
24.91+0.11 fadn3w/Aadans) (M99 5 uaznmil 4)
AnfunsTiAsIsiaaeds FRAP Wil afnuigunslunis
vhanweyyadass u Yudl 28 wudﬁfﬁqﬂmauﬁ'mam
i 3 anandudy LLazﬁ;ﬂ@Jﬂmjaumammﬂm‘ﬁuﬁ
Aty 0.0027% HAnfigegalndiAsediu (200.00+
4.38 fi1 204.04=0.77 lulasnIuauyansaueanaiin/

=Y aa 1 ‘ﬁl U % ‘NI % 1 9;
UAAANT) LALLDATIVIA U IUN 42 NAUNUIN ugn

' '
= =

MU DUNANULYNAITUAIITUTY 0.008% A Tgenign

(163.31=2.64 lulasniuauyansaueanaitn/dadans)

(15199 6 LATAINA 5)

ungdsuuazanusena
d’: r-:%/ [~ ¥ dqu ) [y val
nsnaaeuluasell Wudeyanugrudmsuln
aulalunisudnvnaly lnenanisneasadulieanns
neaedluneslUsn1g eansdrfyednaau arsuauln
lﬁnmﬁuiuqﬂmiaul,ﬁagﬂLLﬂigﬂaajLﬂuﬁﬂmalﬁLuﬂﬁﬂ
TagdinsiuanshianuruluseAuUSUIUa15819N57
wuzihiuslnasedu Juildarsweulnleenfiunseyla
a | A v Y oa v o P
andansit ldlainanslianuminu wegnidiusae
LENATSU (0.008% w/v) HuazdAIASIIRUSEU 87.53
019 97.83 TU hardWANUIRG (7.50% w/v) HA1ASITIN
Uszanad 80.31 94 83.01 YU azwiulainanstianuminu
PIAB9VU AR IUY I TLABNITARNEA VB IANThaUIN be
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grfludnsie deainiSeuiisulszansandanaialy
anslianumnu 3 wia Ao glasa didousealaa way
thits Tudwalifiwedsuazanaiuess nuiniideuvoa
lnaaunsadigszasnisaansnveslaulnleedula
finnaslyinumnudn 2 via (Kibra et al., 2018) ua

1 [

wndinisinansseningsiuduansiinnumiudengs
UINAY NAUNUIIUIRIANNNSOTLADNISAA8F LA
1an (Kubra et al., 2020) waxaiviliddeulealng
daiusudussadngidusednsninanas 109310
io’ = < a v o [ %} a
Yuyauuealaa dundoenisdmsuanunsdsveleend
a a o H % e e & &
Aunargilulgdludinaliivesswazansiuess Jalu
ayWusvesarsuoulnlee1du (Kubra et al, 2018)
Turagiiallognidusuiuseaingdu 1esainsn
[ (YY) a [ 1 io’ é’ =3 o
Tagawtseduivanswaulnlgendulamsindluiiie F9i
ANt aInuNNSES 19N UL TEUINUIRITUE1THBULS
Tog1fu JUNLI8AIUINNITRNANTIAAIIUNITUAUTIA
gy wadansliaunuaslidmasienisshw
aswaulnlaenfiulusiagng (Kubra et al,, 2020)

a a A o o v a A A 1 =

Fn3iug Juansddgdnviininulugnusdeu 39
Yrgvzasnisaalunvesueulnleeiiu (Cleg &
Morton, 1968; NSUANYIANEATUSNNS, 2553) AILUNIN
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2017; Joslyn & Supplee, 1949) uanainigamgiéa
I ) ~ aa ' a PPy =& a a o
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70 waud (Rojas & Gerschenson, 2001) Tun1sAnsn
lunsallanaaesneldvregumgd 20 fi9 30 997
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naueMTUTELANNTA (acid food) InszilasAusznay
YDITININNTADUNITANN) 8E1UU NTATATN ATANIS
N3N NSANIAN NIALAARN NTAYHIIN NTABLTRAN LAY
nsnduq 1ludu (Gundogdu et al., 2011) d@vugnily
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waransusenauiluedn wu wWailiuesa (Simona et al, iSEJBL’Jaﬂ‘umi%hL%@LLﬁ%ﬂ’JU@Nﬁﬂ’]’JSLL’J@ﬁ@@J \Wioan
2020) dwaliisaansndisdueyyadaseld (Nele  mafaniunde

et al,, 2002) Hranaundsvadlsaiilanelsavasn 2. msﬁﬂmﬂ%mmmﬁﬁ’ﬁﬁ’ﬁgﬁ"’qdauuawé’ﬂu
Fenauosuazuzifaunevia uonandgiennduady  nssviunaulssy ileflasdosannavaunuansddyi
aunmen (Khalil & Sulaiman, 2010) uazdathsanilads  o1vaandslulunszuiunisussuinnaliiung vl
\dvaangusznisdmsulsaialeinudeslufvis  Aldarslunszuiunsudndidosdnuanududisiona
winurdafiaes 1wy anviuulasndiwelsd s vemaniadviidamadensifiusnsvesnisased
AolaaLnoseavilnlif@ (low density lipoprotein; LDL)  wesansueulnlsendiuluaniigduq udu

Turauziganunduaniiunolaaneseadtludon (high 3. psAnwitaderidnananisuslinaii elv

o
1% (%

density lipoprotein; HDL) (Mamdouh et al., 2012;  Usvawmdudans nSeuiudulinsnesienie wu n1s
Shawnr et al,, 2009) wssgalsfinunisuslaadided  vilaandadasiuignnieuiuainfignifuanslining
1< = a & v H 1 a ) v LYY a
Wuanvguilsvesnsaiunsaiiuduvesssaviimnaly wus 2 via tednwiniesulssamduda (ndu
Wenalawuiu uisgluszduiidesniinsuilaaiinia  savid viednwaslaesiy) nsAnwinisianalniidng
N518°13 (Shawn et al., 2009) uagdawiidn a Jaqiude  seoszuustaneludUienianiglsaumvusenisiu
Lifindngrunanudslszdng Auslaiasnawnuany  dwaliiuadn Wudu

MNUUTEANATTUATIEALANANTENUADFUN N UAE

P ! ' = < o @V 1 o V1 a a
mnuslnmegesiaiilondulsedniliannsavihueladn  AeAnssudsznie
vdwansenulussezenlavseld azuunisuslanans ANZEITHVBVBUNTEAN KUIUAEATINTY 03,

TaumuInsssuaniusslerdegnanisiildusn w9 wna anafalds n1advrBaadl Auzunverans

o

madondidseruslnaiildlaluguam uvAnendeveuuny flvmnueyiaszilunsldiaies
rotary evaporator wagnaslfuRnisnans (Useinelne)
$1fn a1v1veuuny AlkarueyinsIzsianiudl uas
Asffausilunsfnuidelunsed

LONENT9BY

NSUINEIANERSUINNG. (2553). waulnlweniiu (Anthocyanin). NIV NSUINGIANERSUING.

9991913 dtinauANENIINNTEMNSLATEN. (2501). aa1NlATLINTT USENIANSENTIENSITIEY (il 182) w.a. 2541, dulile
1 wwneu 2564, 10 http://www.ratchakitcha.soc.go.th/DATA/PDF/2541/D/047/23.PDF

N80 W5 ATINNUANENTINNITEIMIUAEN. (2561). TARRUUDINTS (uuil 5) UseNIANIINIIEITITUEY (@il 389) W.A.
2561. fudle 1 wwey 2564, 910 https://food.fda.moph.go.th/law/data/announ_moph/P389-cut.pdf

vifudt MTesauns, & WTes F529d. (2556). aflewndunsauunulne W 1 thnszanes @iadsd 30, ngamwe: oudunsnsumuous
Wudvda,

23ad 013na, A3nssas Aenaswand, & nudm 2edasny. (2553). navesgungilugifuneninuasiiveseulnlyenduuay

AuEInsalunsiueyNadastlulIugIUeTIuaE Uguesaiudu. MsasaIneaenensaans, 48, 245-251.



[38]
KKU Journal for Public Health Research 213A15ITYEFITUFVANEAT ANINLIRBVIUUAY

Vol.15 No.4 October - December 2022 Uil 15 atuil 4 1fau Aanaw - Surnaw 2565

ardulnvuinis wninendeniing. (2564). Tassmsdgyanuallnvuinis “madenguam” uesesdislddmiunisindulatden
wAnfasiemsvasfuslnaieannisuilaaiana Tedien uazlesiu: mitefusesnislddydnualnsuinismaden
guaw yatisdaaiulayuinie. Fuidle 1 wweu 2564, http:/healthierlogo.com/version-thai/#top

Alan, H. M., & Geza, H. (1981). Vacuolar contents of fruit subepidermal cells from vitis species. Plant Physiology, 68(3),
686-692.

Association of Official Analytical Chemists [AOAC]. (2019). Official methods of analysis of the Association of Official
Analytical Chemists (21st ed.). Washington, DC: AOAC.

Clegg, K. M., & Morton, A. D. (1968). The phenolic compounds of blackcurrant juice and their protective effect on ascorbic
acid. International. Journal of Food Science & Technology, 3(3), 277-284.

Compendium of Methods for Foods. (2003). Total vitamin C content, Thailand 1% Edition 2-112 to 2-114. [s.n.].

Gundogdu, M., Muradoglu, F., Gazioglu-Sensoy, R.l. & Yilmaz, H. (2011). Determination of fruit chemical properties of Morus
nigra L., Morus alba L. and Morus rubra L. by HPLC. Scientia Horticulturae, 132, 37-41.

Herbig, A. L., & Catherine, M. G. C. (2017). Factors that impact the stability of vitamin C at intermediate temperatures in a
food matrix. Food Chemistry, 220, 444-451.

Joslyn, M. A, & Supplee, H. (1949). Solubility of oxygen in solutions of various sugars. Food research, 14(3), 209-215.

Jukkrapan, K., Marisa, P., & Patcharee, T. (2016). An analysis of nutritional values and antioxidants of mulberry (Morus nigra
Linn.) puree. Economics Journal, 59(1), 28-38.

Kirca, A., & Cemeroglu, B. (2003). Degradation kinetics of anthocyanins in blood orange juice and concentrate. Food
Chemistry, 81(4), 583-587.

Kubra, E., Meltem, T., & Mehmet, O. (2018). Effect of sweeteners on anthocyanin stability and colour properties of sour cherry
and strawberry nectars during storage. Journal of Food Science and Technology, 55(10), 4346-4355.

Kibra, E., Meltem, T., & Mehmet, O. (2020). Color and stability of anthocyanins in strawberry nectars containing various co-
pigment sources and sweeteners. Food Chemistry, 310, 125856.

Li, Y., Guo, C.,, Yang, J., Wei, J., Xu, J., & Cheng, S. (2006). Evaluation of antioxidant properties of pomegranate peel extract
in comparison with pomegranate pulp extract. Food Chemistry, 96(2), 254-260.

Lien-Ai, P. H., Hua, H., & Chuong, P. H. (2008). Free radicals, antioxidants in disease and health. International Journal of
Biomedical Science, 4(2), 89-96.

Maria, C. L., Monica, S., Roberto, P., Omella, C., Paola, P., Anna, I. S., et al. (2004). Anthocyanins induce cell cycle perturbations
and apoptosis in different human cell lines. Carcinogenesis, 25(8), 1427-1433,

Michael, R., & Arpita, B. (2008). Phytochemicals and age-related eye diseases. Emerging Science, 66(8), 465-472.

Pawlowska, A. M. Oleszek, W., & Braca, A. (2008). Quali-quantitative Analyses of Flavonoids of Morus nigra L. and Morus alba
L. (Moraceae) Fruits. Journal of Agricultural and Food Chemistry, 56, 3377-3380.

Pisey, P., Chae, H. S., Nhoek, P., Kim, Y. M., & Chin, Y. W. (2017). Chemical constituents with proprotein convertase subtilisin/ kexin
type 9 mrna expression inhibitory activity from dried immature morus alba fruits. Journal of Agricultural and Food
Chemistry, 65(26), 5316-5321.

Qingxia, Y., Yufeng, X., Wei, W., Yuhua, Y., Hong, Y., Sagib, J., et al. (2015). Extraction optimization, characterization and
antioxidant activity in vitro of polysaccharides from mulberry (Morus alba L.) leaves. Carbohydrate Polymers, 128,

52-62.



[30]
KKU Journal for Public Health Research 213A15ITYEFITUFVANEAT ANINLIRBVIUUAY

Vol.15 No.4 October - December 2022 Uil 15 atuil 4 1fau Aanaw - Surnaw 2565

Reinisalo, M., Karlund, A., Koskela, A., Kaamiranta, K., & Reijo, O. K. (2015). Polyphenol Stilbenes: Molecular Mechanisms of
Defence against Oxidative Stress and Aging-Related Diseases. Hindawi Publishing Corporation, 1, 1-24.

Rojas, A. M., & Gerschenson, L. A. (2001). Ascorbic acid destruction in aqueous model systems: An additional discussion.
Journal of the Science of Food and Agricultu, 81, 1433-14309.

Shimamura, T., Sumikura, Y., Yamazaki, T., Tada, A., Kashiwagi, T., Ishikawa, H., et al. (2014). Applicability of the DPPH assay
for evaluating the antioxidant capacity of food additives - inter-laboratory evaluation study. The Japan Society for
Analytical Chemistry, 30, 717-721.

Sonia de, P. T., & Maria, T. S. B. (2008). Anthocyanins: From plant to health. Phytochemistry Reviews, 7, 281-299.

A15199 1 USunaeulnleenfiusiy

A79819 waulnlweniusiu @adnfuauyalvetiu-3-nglaluddedng)
Fuii 0 Sufl 28 Fuit 42
cT 3537.87 + 69.30" 1831.27 + 6.65% 1381.56 + 24.81%
S-1 3541.73 + 43,53 2841.48 + 14.15 1886.37 + 27.14%
52 3466.87 + 30.09"%¢ 2596.11 + 35.41% 1816.54 + 70.19%°
53 3383.64 + 113.55/ 2286.65 + 7.67° 1745.07 + 9.64
H-1 3619.14 + 18.47% 2382.79 + 36.8% 1774.30 + 31.43%¢
H-2 3479.47 + 50.65"° 2326.43 + 52.11% 1671.52 + 117.96°
H-3 3419.81 + 36.03 2225.43 + 124.81% 1607.48 + 49.13%

(A-C) FonmailSeuiiunnuunnivesdeyaseniniulunsiiusnwiiedis (p-value<0.05) fiszAumudesiu 95%

(a-e) ADNTSWUIBULTIBUAIILANA19YBITRLATENIIBE N (p-value<0.05) NszRuAIIITeiU 95%

A1519% 2 RSINTEaNYFILarAIRSITInYaIETkauln ety

dayansvaunanans cT 51 S-2 S-3 H-1 H-2 H-3
Ujjizenduaugud 11.88° 16.28° 15.75% 15.16" 14.27 14.21 13.93

-k x 10 (1/71)

UfRzenSusuwile 3.39¢ 4.64° 4.58° 4.53° 3.98° 4.12° 4.11°

Kk x 10%(1/71)

AA3ITIn

ty, (31) 66.74¢ 97.83%® 93.03> 87.53 83.01< 82.49< 80.31¢
95%Cl (64.15, 69.32)  (95.32,100.35) (84.11,101.94) (78.09, 96.97) (79.91,86.11) (71.08,93.89) (69.65, 90.97)

t,,, (WDw) 2.22¢ 3.26° 3.10° 292° 2.77°¢ 2.75b¢ 2.68°
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A15199 3 USunaidmiu® (nseaueanasin)

A0819 nsawaEAaslN (Nadinsa/100 Hadans)
Sufl 0 Sufi 28 Sufi 42
cT 42.29 + 0.15% 13.83 + 0.09% 282 + 0.42
S-1 40.37 + 0.18¢ 13.57 + 0.12%¢ 6.09 + 0.12
S-2 40.45 + 0.06"¢ 12.32 + 0.25% 9.05 + 0.55
S3 41.21 + 0.09%< 13.24 + 0.17% 7.38 + 0.48%
H-1 46.09 + 0.45* 16.50 + 0.11% 12.99 + 0.44<
H-2 41.64 + 0.03" 14.73 + 0.20%° 11.90 + 0.31°
H-3 41.39 + 1.814¢ 16.54 + 0.14% 6.85 + 0.29%

(A-O) fensiUsauiieuauuansavestoyaszniteiulunisifiuinwdedis (p-value < 0.05) fisgdiupuoiiu 95%

(a-f) AemsiSeuiisuauuAnsvesdeayasEnineieg1e (p-value < 0.05) NseAuANLLTesiU 95%

A1519 4 AsieAAudunIa-ang

9819 Sudi 0 Suit 28 Sudi 42
cT 4.08 + 0.01% 3.65 + 0.01% 3.46 + 0.03%
S5-1 4.02 + 0.01% 3.48 + 0.01% 3.57 + 0.01%
S-2 4.04 + 0.01% 3.48 + 0.01% 3.56 + 0.02%
53 4.07 +0.01% 353 +0.01% 3.63 + 0.01%
H-1 4.05 + 0.01" 3.62 +0.01% 3.51 + 0.01¢
H-2 4.04 £ 0.01" 3.46 + 0.01% 3.47 +0.01%
H-3 4.07 +0.01% 3.58 + 0.01% 3.60 + 0.01%°

(A-C) FonaiUSeuiiaunnuunnavesdeyaseniniulunisifiusnwiiedns (p-value < 0.05) isgduaudioiu 95%

(a-N AensiIguiiguAaLANA19YeIaLATENIIBE N (p-value < 0.05) TszRuAILITRU 95%

M990 5 QriseUeuYadasEAeTs DPPH

fireng DPPH. EC, (iaansunsauadnasin/iaaans)
fuii 0 Fuil 28 Fudl a2
cT 1.93 + 0.16" 9.42 + 0.06™ 20.53 + 0.07%
S-1 3.85 + 0.05%¢ 10.46 + 0.03% 33.67 + 0.18“
S-2 3.88 + 0.10/¢ 9.85 + 0.05% 29.94 + 2.55%
S-3 3.99 + 0.07%¢ 10.07 + 0.11% 30.88 + 0.18%
H-1 230 + 0.15% 6.26 + 0.01% 2491 +0.11¢
H-2 2.38 + 0.09*° 7.63 + 0.318° 25.44 + 0.27%
H-3 1.97 + 0.02"@ 8.46 + 0.04% 34.02 + 0.39%
ninueanesdn 0.05 + 0.001% 0.08 + 0.0003¢ 0.07 + 0.018

(a-g) AENTLUSEULTIBUANUUANANYDITBYATENTINIBET (p-value < 0.05) ITEAUATILTDLIU 95%

(A-C) FonmailSeuiisumnuunnanvesdeyaseninaiulunsiiusnuiiedis (pvalue < 0.05) fisziuaudoiu 95%
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A9 6 QUEAUBYYABATEAIEIT FRAP

fn9819 FRAP (lulasnSuausansauadnasin/iaians)
fuii 0 Sufl 28 fudl a2
cT 200.63 + 5.90" 201.83 + 5,05/ 118.26 + 4.64%
51 197.56 + 2.22"b 195.87 + 2.99% 163.31 + 2.64%
S-2 195.56 + 7.99% 196.84 + 529/ 120.84 + 2.41%
S3 175.89 + 2.04% 202.86 + 1.37"% 132.33 + 1.59%
H-1 189.35 + 4.04%° 200.00 + 4.38"%< 118.44 + 2.79%
H-2 199.26 + 4.95* 200.53 + 0,54/ 135.06 + 1.42%
H-3 202.58 + 3.70/ 204.04 + 0.77" 126.39 + 2.78%
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