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o~ 2015-2000 FEULEE Y EABHERDEHE A
Table 1. Collected samples of various honey type from 2015 to 2020

honey type longan lychee  Chinese tallow
year 2015 2016 2017 2018 2020 2020 2020
Changhua 17 12 9 23 13 2 -
Chiayi 5 1 11 4 7 1 -
Hsinchu - - - 1 - - -
Kaohsiung 35 45 8 32 - 6 -
Miaoli 1 - 2 - - - -
Nantou 14 18 17 28 20 2 45
Pingtung - - 1 2 - - -
Taichung 11 40 25 44 28 1 1
Tainan 51 64 34 58 22 - -
Taitung - - - - - - 5
Taoyuan 1 - - - - - .
Yilan 1 - - - - - -
Yunlin - 4 1 2 - - -
Unknown origin 71 9 19 30 29 31 -
total 207 193 127 224 119 43 51

AA620=Asample - Ablank
B S (Schade unit) = 28.2 x AA620 + 2.64

=~ TS BTG M A R
() NEFREAEE 2 i« DL 2015~2020 &4 REFT AR 2 2 BERIE B A R
[F) 5 R FEHR I R P 2 e B 1 -
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Fig. 1. Distribution of diastase activity in longan honey from 2015 to 2020.
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F2 7~ 2015~2020 FHEAR IR E Rty B S 14
Table 2. The diastase activity of longan honey from 2015 to 2020

Vears Diastase actiyity Samples
(Schade unit) (N)
2016 1(685;2%31; 193
2017 %9;%;; 127
2018 (211(').50%3%g 224
2020 2%25 4%63? 119

“mean * standard error .
¥ means with column followed by the same letter(s) are not significantly different at 5% level by

Games-Howell test.

Fat g IS A A S 2 IRE IR E Rt i T B A2 52 > DL 2015 Fayrs)

R B 14 29 2E 25.2 Schade unit + 2018 £ 2020 SR 7 o B g S M S5 43 B By
21.5 J2 20.7 Schade unit ; 2016 B 2017 £ A& - ek B IS M35 90 Al B 16.5 K¢ 18.0
Schade unit » {8 2020 FF | IEE RN B E M (5.4 Schade unit) {ERFAEAE(E 8 Schade
unit > RIEZAE AR ELIERE (HMP) & 252 75 meke (BB RER) » #EHATHER
IR By 7 e (Rl 4. (28 K&k » 1995; Kedzierska-Matysek et al., 2016a; Kedzierska-
Matysek et al., 2016b; Khan et al., 2015) 455 A R [E G- A 78 2 RENR B P 20k
Wb EEEAESR - BFERERGRE - BECHIR SRR IR 0] 58 f2 BB VI f AL
{BE21%47 (Chabert et al,, 2020; Marina et al., 2004) » & & & ZEEAH [E] 3 & 5] — & FE R [E]
TR 2 MBI Tl M B AR 2 L - 5341 Komin 8 ARIRFZES - SRR = &
2010~2019 HF iz iy B St - HOR BEE M 3970 A 8.8~18.45 Schade unit 2 [

EZIATTIE S R AV IR TR - R T (Ely - SRR EIEE—2R

Bt S 1 AT RE g R A P (b (Komin et al., 2020)
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Fig. 2. Distribution of diastase activity in longan honey from different regions in 2020.
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F > FIEH (22.6 Schade unit) HIEBET A2 5 2018 G- [E] 16 2 [ B AR B4 2k B
TEMERE EREEER  DIEE (24.5 Schade unit) ~ 21 (23.1 Schade unit) ~ 25 (23.1
Schade unit) £ /5 * 132 25 (16.8 Schade unit) 5z 74 % (16.3 Schade unit) H 263 7 # »
W =F7R » 2015~2017 -4 [E] 16 2 e BE AR e 2 ot Big v 14 HI i 832 72 52 » Juan-
Borrds ¢ AF1 Kiiazovicka & ABYIHZEH » W& e ~ PEIES ~ 48 JEnn gy F
PR (acacia honey) JBAn Bl & M 43 A1l By 18.6 ~ 17.3 ~ 10.4 K2 8.7 Schade unit > 7R=&EH
i [A] B — e A S [ e By B V5 1475 72 52 (Juan-Borrds et al, 2014; Kilazovickd
et al., 2015) » FIAHFE 2018 5 5z 2020 EEERAHEL - {H 2015~2017 -2 Hi1lER 7 [ BERR
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MR IR £ 72 5L - (e T SR e S B A L ] B Ry B e IR E TR R = &
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Table 3. The diastase activity of longan honey in different regions from 2015 to 2020

2015 2016 2017 2018 2020
Diastase activity Samples Diastase activity ~Samples Diastase activity Samples Diastase activity Samples Diastase activity =~ Samples
Regions
(Schade unit) N) (Schade unit) (N) (Schade unit) N) (Schade unit) (N) (Schade unit) (N)
2603+44° 17.1£0.7 174+08 2314094 226+ 1.1ab
Taichung 40 25 44 28
(12.1~59.3) (8.8~28.1) (10.3~272) (14.4~39.8) (11.2~40.0)
235422 15.6£0.6 159+ 14 168£1.0b 170+ 1.7b
Changhua 17 12 23 13
(11.1~37.1) (11.7~18.5) (11.2~25.9) (11.0~31.5) (10.4~28.7)
254+24 144+ 0.6 17.8£1.2 163£0.7b 176+13b
Nantou 14 18 17 28 20
(12.1~42.0) (8.2~18.1) (9.7273) (10.0~24.8) (5.4~342)
144£12 165£22b
Chiayi 11 7
(10.3~21.5) (8.0~24.6)
250+1.1 164£0.5 20.0£0.9 23.1£09a 264+12a
Tainan 51 64 34 58 22
(14.6~51.5) (9.3~26.9) (11.1~33.8) (12.9~39.1) (15.2~403)
21315 16.7£0.5 159+ 1.0 245+09a
Kaohsiung 35 45 8 32
(12.6~51.9) (10.7~26.9) (11.9-21.2) (15.1~36.7)

* mean T standard error.
¥ means with column followed by the same letter(s) are not significantly different at 5% level by
Scheffé's method.
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Fig. 3. Distribution of the honey diastase activities from different nectar sources in 2020.
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Table 4. The average of honey diastase activity from different nectar sources in 2020

Diastase activity HMF Samples
(Schade unit) (mg/ke) N)
longan 2(%_15 4%?;) N 119
lychee 1(1892~i2%j)b 43
Chinese tallow (43 61 f7072) ¢ ?1 2; 6041) 51

*mean t standard error.
¥ means with column followed by the same letter(s) are not significantly different at 5% level by
Games-Howell test.

FE#E CNS 1305 Bty B m MR AR AR > REARZE 1 A EEEEE - 15 0.84% 5 Fh1% 2
e MR - BAAE 51 R ERAEEAE(E 8 Schade unit » 45 B RERW AN
HE AR UG 28 e 77,5 e B ity G i 1 T B A2 8 Schade unit « 1 S A 2 AR S D B
SR 2 8 Schade unit » PA Codex Alimentarius 7 B A S 28 b Jg by G AU AZE 4
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— eI B R I 4R 15/ DA 8 Schade unit > B RS {EOEO) BEAY K 2RI 2 Al R 15D
7~ 3 Schade unit ° H HMF & &Z{KF 15 me/ke (Codex Alimentarius Commission, 2001;
European Communities, 2002) ° L AR FE4E R > BB 2 B B /& 7Y 3.1~7.7
Schade unit > H HMF & & /1 §* 1.2~6.4 mg/kg 2 [ » {5 15 me/ke » JREF & Codex
Alimentarius Jz B 37 BRI F Bl S M4 R AR 2 2 i B AR 4E - Bouhlali % AR Chakir 55
ANHIBHFEFE S » /5 08% (Carob honey) FIFH A& (Citrus honey) FYIB KBRS 1457 7]
% 7.40 Schade unit 1 7.37 Schade unit (Bouhlali et al., 2019; Chakir et al., 2016) » #URA
SN B AT AE R T B 14 (7Y 8 Schade unit 2 1B > M ANHST H S AFI 2 I 1) T
JETEEE 4.6 Schade unit » #8107 4k 108 FEE 2 SRR B S (BB
REDR) FIE TR 4.4 Schade unit (6 845 ) Kz 4.1 Schade unit (O (A ) » #EHI
2B & PRI . S T RE R 3 I R B & 1R Y R AR -

i

iR B E M g REBRIEN R MA T ESR - GIREEEFE - BREME - B
EHFBHRRR - FEHBARESZERERN T - &g 8F 8 fOtlE e IR e 2k
fnligrE 5 2 2R AR AT ISR SR E R » MR APRET & & B E ARSI R
Tl R RS 2 Bl (% - 5591 - REIRE s R i S A B = R
Horp Bt Ry (Bt B & M - AP SR EAE CNS 1305 ezt & M 2
Bk AR A 208 Codex Alimentarius Commission fz B8R HE s > SYEIEAE - 55
HEI Rl & 1 < RN B A B R R i

T |

AR TR RS B GBS GHBEYE 100 20 3.1
H-02) - EHOBERHEBHEESEEES SRR RSN T
B AR R R B ARIBERY - FE S — B8t -

124 HRERRFEARS MRER H+H



5 SRR

FEACB ~ BERE - 2011 - EEREREEE LT L EBRREMREN - BREREEN RS
TAZEsER 2 * 27-40 -

TTEbescmEl T 9L R 55 © 2020 - BUHE R A - ERHEHH BT : 2021 23 H 16 H -
Ag4E © https://e-service.cwb.gov.tw/HistoryDataQuery/index.jsp

SEIMZE ~ EAHER ~ SRITE ~ fHK{E < 2013 = DL CNS 1305 Ry 608 i 21
IR el R R RAESE 2(1) ¢ 10-19 ¢

FEIE ~ GRFTTT © 1995 o I Bl SR L E P BT - R S I AR & S
TTEbi R B RSE R - p. 3745 -

Bouhlali, E. D. T., M. Bammou, K. Sellam, A. El Midaoui, B. Bourkhis, J. Ennassir,
C. Alem, and Y. Filali-Zegzouti. 2019. Physicochemical properties of eleven

i

monofloral honey samples produced in Morocco. Arab journal of basic and applied
sciences. 26(1):476-487.

Chabert, S., C. Sénéchal, A. Fougeroux, J. Pousse, F. Richard, E. Nozi¢res, O. Geist,
V. Guillemard, S. Leylavergne, C. Malard, A. Benoist, G. Carré, E. Caumes, C.
Cenier, A. Treil, S. Danflous, and B. Vaissiére. 2020. Effect of environmental
conditions and genotype on nectar secretion in sunflower ( Helianthus annuus L.).
Oléagineux corps gras lipides. 27:51.

Chakir, A., A. Romane, G. L. Marcazzan, and P. Ferrazzi. 2016. Physicochemical
properties of some honeys produced from different plants in Morocco. Arabian
Journal of Chemistry. 9:S946-S954.

Codex Alimentarius Commission. 2001. Revised Codex Standard for honey, Codex STAN
12-1981, Rev. 1 (1987), Rev., 2.

Da Silva, P. M., C. Gauche, L. V. Gonzaga, A. C. Costa, and R. Fett. 2016. Honey:
Chemical composition, stability and authenticity. Food Chem. 196:309-323.
European Communities. 2002. Council Directive 2001/110/EC of 20 December 2001

relating to honey. Official Journal of the European Communities 1(10):47-52.

Gurbuz, S., N. Cakici, S. Mehmetoglu, H. Atmaca, T. Demir, M. Arigul Apan, O.
F. Atmaca, and F. Guney. 2020. Physicochemical quality characteristics of
Southeastern Anatolia honey, Turkey. Int J Anal Chem. 2020:8810029.

SEETRMIEEMREZME 125



Juan-Borrés, M., E. Domenech, M. Hellebrandova, and 1. Escriche. 2014. Effect of country
origin on physicochemical, sugar and volatile composition of acacia, sunflower and
tilia honeys. Food Research International. 60:86-94.

Kahraman, T., S. K. Buyukunal, A. Vural, and S. S. Altunatmaz. 2010. Physico-chemical
properties in honey from different regions of Turkey. Food chemistry. 123(1):41-
44,

Kedzierska-Matysek, M., M. Florek, A. Wolanciuk, and P. Skaecki. 2016a. Effect of
freezing and room temperatures storage for 18 months on quality of raw rapeseed
honey (Brassica napus). Journal of Food Science and Technology. 53(8):3349-
3355.

Kedzierska-Matysek, M., M. Florek, A. Wolanciuk, P. Skaecki, and A. Litwinczuk. 2016b.
Characterisation of viscosity, colour, 5-hydroxymethylfurfural content and diastase
activity in raw rape honey (Brassica napus) at different temperatures. J Food Sci
Technol. 53(4):2092-2098.

Khan, Z., V. Nanda, and A. Khan. 2015. Kinetic Studies of HMF Formation and diastase
activity in two different honeys of Kashmir.97-107.

Knazovickd, V., B. Mederiova, P. Has¢ik, M. Trnkovda, and M. Kacéaniova. 2015. Quality
evaluation of unifloral and multifioral honeys from Slovakia and other countries.
Journal of microbiology, biotechnology and food sciences. 4(Special issue 3):82-86.

Komin, A. E., E. K. Pulinets, and S. V. Gamaeva. 2020. Honey yield conditions and
characteristics of honeys in the south of the Far East of Russia. IOP Conference
Series: Earth and Environmental Science. 604:012031.

Marina, M.-J., D.-L. Sonja, and G. Jocic. 2004. Nectar production in three melliferous
species of Lamiaceae in natural and experimental conditions. Acta veterinaria
(Beograd). 54(5-6):475-487.

Pasias, 1. N., I. K. Kiriakou, and C. Proestos. 2017. HMF and diastase activity in honeys:
A fully validated approach and a chemometric analysis for identification of honey

freshness and adulteration. Food Chem. 229:425-431.

126 HRBRFEARS MRER H+H



Sanchez, M. P, J. F. Huidobro, 1. Mato, S. Muniategui, and M.T. Sancho. 2001. Evolution
of invertase activity in Honey over two years. Journal of Agricultural and Food
Chemistry. 49(1):416-422.

Tosi, E., R. Martinet, M. Ortega, H. Lucero, and E. Ré¢. 2008. Honey diastase activity
modified by heating. Food Chemistry. 106(3):883-887.

Yiicel, Y., and P. Sultanoglu. 2013. Characterization of honeys from Hatay Region by their
physicochemical properties combined with chemometrics. Food Bioscience. 1:16-
25.

SERZRMEEMETZME 127



Study on diastase activity of honey in Taiwan

Zih-Hao Huang , Tzu-Hsien Wu

Miaoli Distric Agricultural Research and Extension Sation, Council of Agriculture, Executive Yuan

ABSTRACT

This study explored the impact factors such as producing years, collected regions and
nectar sources, on the diastase activities of honey. The longan honey were collected from
2015 to 2020. The lychee honey and Chinese tallow honey were collected in 2020. We
have investigated the diastase activities of honey samples that we collected from different
years, regions and nectar sources. There are significant differences in the diastase activities
of longan honey in different years. The highest diastase activity of longan honey is 25.2
Schade unit which was collected in 2015. There are significant differences in the diastase
activities of longan honey at different collected regions. The highest diastase activity
of longan honey is 26.4 Schade units in Tainan in 2020. The highest diastase activity of
longan honey is 24.5 Schade units in Kaohsiung in 2018. There are significant differences
in the diastase activities of the honey from different nectar sources. The longan honey has
the highest diastase activity which is 20.7 Schade unit, and the Chinese tallow honey has
the lowest which is 4.6 Schade unit. The diastase activity of Chinese tallow honey is lower
than the 8 Schade unit which is suggested by the standard of National Standards of the
Republic of China. As results, it is suggested that the diastase activities were affected by
environmental factors such as collecting years, collecting regions, and the nectar sources.
Additionally, the Chinese tallow honey may be belong to low diastase activity honey in

nature.

Keywords: honey, diastase activity, longan honey, lychee honey, Chinese tallow honey
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