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Analysis of Sap Production and Composition of
Acer okamotoanum from Artificial Stands in

Different Tapping Time in Jin-ju Region in Korea
Jin-Sung HUH? - Jeong-Woon KIM? - Jun-Hyuck YOON? - Su-Yeon LEE®?*!

ABSTRACT

This study was conducted to analyze the sap flow and composition by tapping date in Acer akamotoanum from an
artificial forest in the City of Jinju. The sap was collected from five saplings (diameter at breast height10-20 cm)
in two phases with an interval of a month. During phase 1 (January 10, 2019 — February 9, 2019) with daily mean
temperature of 1.16+2.15°C, 60.59 liters of sap was collected over 32 days. Phase 2 (February 12, 2019 — February
22, 2019) with daily mean temperature of 2.55+1.30°C yielded 13.38 liters of sap over 11 days, which was a reduction
to 22% of the total sap flow in phase 1. The analysis of sugar composition in the collected sap from phase 1 and
2 showed that sucrose concentration was 2.5% at its highest during the earlier days of collection and decreased to
0.8% at the end. Glucose and fructose concentrations were measured near 0, and were lower than sucrose concentration.
The most prominent inorganic elements in the collected sap were potassium (41.69 - 89.75 mg/kg), calcium (24.66
- 48.14 mg/kg) and magnesium (10.18 - 27.25 mg/kg). The contents of sucrose and inorganic components between
the samples collected from phase 1 and 2 did not show significant differences. The sap flow amounts of A. okamotoanum
from different tapping periods showed a notable variation, but there were no significant differences in the contents
of sugar or inorganic elements.
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1. INTRODUCTION

The sap is a forest product harvested during the winter
and early spring and is an important income source
related to forestry policy. A typically harvested species
in Korea is Acer pictum var. mono, while subspecies
Acer okamotoanum Nakai and Acer pictum var.

truncatum are also known as the main sap production

strains. In particular, 4. okamotoanum Nakai has gained
attention since earlier days as potential short-term
economic crop due to its unique ginseng scent and
relatively high contents of sugar and inorganic
components (Kwon et al., 2010). In case of A4.
okamotoanum Nakai which only grows in Ulleungdo,
the main sap collection source had been the natural

forest in Ulleungdo, but a demand for artificial
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afforestation in the inland area for 4. okamotoanum
Nakai sap production has been increasing recently.

In 2005, Forest Biomaterials Research Center of
Korean National Institute of the Forest Science
established an artificial forest for the growth of A.
okamotoanum Nakai in Gajwa Experimental Forest in
the City of Jinju. The purpose was to investigate inland
adaptability and growth conditions of 4. okamotoanum
Nakai (Yoon et al., 2012). Nine years after the
plantation, we confirmed that the diameter at breast
heightreached 10 cm, which indicates the fitness for
sap collection (Lim et al., 2016). Temperature is known
to be the most important factor in sap flow (Choi et
al., 2010). Jiri Mountain area has reported mid-February
with the daily mean temperature of 1.2+1.6C, the daily
minimum temperature of -4.3+1.5C and the daily
maximum temperature of 11.8+1.9C to be the optimal
sap flow period (Choi et al., 2010).

However, the perforation period for the optimal sap
production varies by region as each region has different
average temperature and diurnal temperature variation.
The study site of this research has also been monitoring
the sap flow and composition each year since 2014
to predict the perforation period for effective production
of the appropriate volume of sap. The result to date
based on the average annual temperature of the past
30 years in Jinju area of Gyeongsangnam-do Province
suggests the critical date for sap tapping to have the
daily mean temperature of 3.42C, the daily minimum
temperature of -2.14C and the daily maximum
temperature of 10.607C, and for the tapping period to
last from the end of January to mid-February (Kim
et al., 2017). In this study, we collected sap by
perforating artificially planted 4. okamotoanum Nakai
in Jinju area in two phases with an interval of 30 days.

The purpose of this study was to investigate the sap
flow based on perforation period and to analyze sap
composition in effort to utilize the results as a base

line data for inland 4. okamotoanum Nakai sap research.

2. MATERIALS and METHODS

2.1. Study site and tree samples

The research site for this study is a plantation in
Gajwa Experimental Forest, part of National Institute
of the Forest Science’s Forest Biomaterials Research
Center located in Jinju, Gyeongsangnam-do Province.
The plantation is 112 m above sea level and is on the
northeastern slope of 32 degrees. Each phase used five
saplings (diameter at breast height10-20 cm) of A4.
okamotoanum Nakai planted in 2005 for the sap
collection (Table 1).

2.2. Sap collection and atmospheric
conditions measurement

Tree samples consisted of saplings (diameter at breast
height 10-20 cm), and we used five samples for the
collection in phase 1 and phase 2 respectively. For the
perforation, we used 8 mm drill at a height of 1 m from
the soil surface in accordance with sap collection
protocol of Korea Forest Services. Up to two perforations
are allowed, but we decided on one perforation using
8 mm hose for this study. Phase 1 collection was
conducted from January 10, 2019 to February 9, 2019.
Upon completion of measuring the collected sap in
phase 1, collection for phase 2 followed from February
12, 2019 until February 22, 2019. The perforation began
at 11:00 am., and we recorded the exact sap flow amount
every 24 hours using measuring cylinder. The daily
temperature and relative humidity were recorded with
micrometeorological measuring equipment (WH-2300S,
CHANJU TECH Co., China).

Table 1. General characteristics of experiment sites for
growth of A. okamotoanum in artificial stands.

Altitude Slope Aspect Tree no.

Location GPS (m) ©) Jha

Gyeongnam N35°09'

Jinju E128°05' 12 32 E 1,333
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Amount of sap(ml)
/

Days

1/10 1/11 1/12 1/13 1/14 1/15 1/16 1/17 1/18 1/19 1/20 1/21 1/22 1/23 1/24 1/25 1/26 1/27 1/28 1/29 1/30 1/31 2/1 22

23 24 2f5 2f6 271 28 2f9

Air temperature(T)

Fig. 1. Amount of 4. okamotoanum sap production and daily average air temperature during the first tapping.

2.3. Sugar analysis

The sap collected from each sample was used for
the analyses of contents of sugar and inorganic elements
every 24 hours. Immediately after measuring the sap
flow, we filtered the sap through a 0.45-; m permeable
membrane filter and diluted it to 1:100 concentration
to analyze the sugar content using Bio-LC (Dionex,
2000). Glucose (sigma), fructose (sigma) and sucrose
(sigma) were used to prepare the calibration lines for
quantitative analysis. We used MA1 (250 x 4 mm,
Dionex, Palo Alto, CA, USA) for column, an amperometry
detector (HP 1100, Hewlett Packard, USA) for detection
and sodium hydroxide 617 mmol as the eluent solution.
The analysis was performed at 40C with the flow rate
of 0.4 mL/min. We injected 10 4 L of samples and

performed two repetitions of the analysis.

2.4. Inorganics analysis

Inorganic elements were also analyzed every 24 hours
using inductively coupled plasma mass spectrometer
(ICP-MS, ANALYTIKIJENA, Germany) after filtering
the collected sap through a 0.45-x m permeable membrane

filter and diluting it to 1:200 concentration.

Table 2. Soil texture properties for A. okamotoanum

in artificial stands.

Soil texture (%)

Textural class

Sand

Silt

Clay

Clay loam

36.00

36.00

28.00

3. RESULTS and DISCUSSION

3.1. Study site and tree samples

The forest stand of A. okamotoanum Nakai at the
study site was 1,333 per hectare. Among these, we
selected 10 saplings as samples for sap flow investigation.
As of 2019, samples measured an average plant life
of 14 year, an average height of 12.8 m, an average
diameter at breast height of 15.84 cm, tree volume of
0.056 m®, an average trunk of 2.77 m and an average
crown of 7.09 m (Table 3).

Table 3. Growth characteristics of 4. okamotoanum in
the artificial stands.

HYm) DBH(cm) CL(m) WC(m) Age(yr)

128 + 1.40 1584 +220 277 £0.72 7.09 + 0.64 14.0 + 0.0

“H: Height, DBH: Diameter at breast height,
CL: Clear length, WC: Width of crown.
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3.2. Correlation between sap flow and
temperature factor

The total duration and amount of sap flow differed
for the sap collected in phase 1 and phase 2. The sap
flow lasted for 32 days (January 10 - February 9) in
phase 1, compared to 11 days (February 12 - 22) in
phase 2. The total sap flow amount measured at 60.59
L in phase 1 and 13.38 L in phase 2. Based on Korea
Forest Service’s current recommenced yield of 1,250
mL/day for saplings (Lim et al., 2016), the sap flow
in phase 2 was markedly low.

This may be due to the difference in each individual
sample, but it is believed to be caused by the
temperature, which is known as the most crucial factor
(Choi et al., 2012). The temperature data from the study
site showed that the average daily temperature of the
total sap flow duration in phase 1 was similar to the
previously recorded (Choi et al., 2010) optimal average
daily temperature (1.2+1.67C) at 1.16+2.15C, while that
of phase 2 was 2.55+1.30C. When phase 1 was divided
into periods of 10 days, the sap flow amount was 29.4
L from January 10" to 20" 25 L from January 21%
to 31" and 5.3 L from February 1¥ to 10", indicating
90% of the total sap flow produced in January. In

particular, a previous research confirmed a sharp
decrease in sap flow when the average daily temperature
was 3.42C or higher (Kim et al., 2017), and we believe
that the sap flow in February rapidly decreased in
comparison to January as the average daily temperature
rose over the critical point beginning February 3" in 2019.

The average sap flow of January in phase 1 was
2.5 L, and sap flow on 12, 16, 17, 20, 21, 25, 26 and
31 of January fell short of the average quantity. Such
phenomena should be reviewed in relation to diurnal
temperature variation. The sap is known to flow between
the range of night temperature below zero and daytime
temperature above zero. A pervious study reported that
the sap flows the most when the lowest temperature
is -4.3+1.57C and the highest temperature is 11.8£1.9C.
In this study, we believe that the sap flow was low,
because the maximum temperature on days of below-
average sap flow was relatively high at a range of 4.3C
to 7.6°C (Fig. 2), while the diurnal temperature variation
was small.

The effects of diurnal temperature variation were
evident in the results of phase 2 collection. The daily
average sap flow of 1.33 L was around half of phase

1, and sap flow did not meet the average value on
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Fig. 2. Amount of A. okamotoanum sap production and daily minimum and maximum temperature during the

first tapping.

- 209 -



Jin-Sung HUH - Jeong-Woon KIM - Jun-Hyuck YOON - Su-Yeon LEE

Table 4. Inorganic components of A. okamotoanum sap from the first tapping.

Inorganic components (mg/kg)

Date

Na K Mg Al P Ca Mn Fe Zn
1/10 0.76 79.11 17.03 0.38 7.98 25.27 433 0.04 0.43
1/12 0.89 82.79 20.82 0.41 8.54 41.28 5.20 0.05 0.58
1/14 0.66 89.75 22.28 0.42 8.11 41.29 5.46 0.07 0.65
1/16 0.59 82.22 22.47 0.43 7.88 41.28 5.61 0.06 0.62
1/18 0.81 60.99 21.52 0.44 6.87 41.20 5.39 0.08 0.57
1/20 0.64 78.59 19.92 0.32 7.61 36.83 4.85 0.07 0.57
1/22 0.85 72.22 22.18 0.40 7.02 36.15 5.54 0.08 0.61
1/24 0.92 63.67 20.71 0.26 7.64 24.66 5.02 0.06 0.58
1/26 0.63 64.21 20.22 0.40 7.56 47.15 5.10 0.08 0.62
1/28 0.91 74.57 20.28 0.23 7.89 26.61 3.85 0.06 0.54
1/30 0.31 41.69 22.04 0.24 8.11 32.11 5.00 0.07 0.44
2/1 0.72 46.65 27.25 0.24 7.04 45.28 5.29 0.05 0.30

14, 15, 16, 20, 21 and 22 of February (Fig. 3). The
temperature on most days of February fell within the
aforementioned optimal maximum temperature, but the
sap flow is believed to have reduced due to the high
range of the minimum temperature between -2.5C and
-0.4C. As a result, we were able to confirm the im-

portance of the daily mean temperature and the diurnal

temperature variation, and found the minimum tem-
perature to be -4.3C+1.77C and the maximum tem-
perature to be 8.30+0.807C on days with high sap flow.

3.3. Sugar content analysis

Sugar and inorganic component analyses (Bio-LC)

Amount of sap (ml)

2112

2/13 2/14 2/15 2/16

2/17

Days

— A\mount of sap
== == Minimum temperature(*C)

«+eofe=e+ Maximum te mperature(*C)

Air temperature(C)

N

-10
2/18 2/19 2/20 2/21 222

Fig. 3. Amount of 4. okamotoanum
second tapping.

sap production and daily minimum and maximum temperature during the
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immediately followed the sap collection every day. The
main sugar content of sap is glucose, fructose and
sucrose, while the sucrose is known to be the main
determinant of sugar content. Analysis of the collected
sap showed the sucrose content was the highest among

the three, followed by glucose and fructose. Although

okamotoanum Nakai in Korea, some published results
report that only sucrose is found in the sap produced
in Ulleungdo region (Moon et al., 2004). It is probable
these differences could be caused by varying methods
of analyses than by characteristics of production sites.

Sucrose content change was analyzed to be 2.5-0.8%

there are not many sugar content analyses of A. depending on the sap collection date (Figs. 4 and 5).
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Fig. 4. Sucrose concentration of A. okamotoanum sap during the first tapping.
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Fig. 5. Sucrose concentration of 4. okamotoanum sap during the second tapping.
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Table 5. Inorganic components of A. okamotoanum sap from the second tapping.

Inorganic components(mg/kg)

Date

Na K Mg Al P Ca Mn Fe Zn
2/12 0.49 78.12 19.99 0.75 7.27 37.17 6.76 0.08 0.51
2/14 0.61 74.02 14.67 0.48 8.59 36.85 4.89 0.04 0.39
2/16 0.50 78.87 13.80 0.39 7.54 48.14 4.79 0.02 0.59
2/18 0.67 75.92 10.84 0.32 7.16 47.44 3.62 0.00 0.52
2/20 0.25 65.03 11.46 0.37 7.06 35.72 3.55 0.00 0.54
2/22 0.74 60.80 10.18 0.30 7.78 33.97 3.10 0.00 0.46

We observed relatively high sugar content especially
in the beginning, and the concentration decreased
towards the latter half of the collection period. This
was similar to a report from 2014, which measured
the sap collected from the same study site with a
saccharometer and found initial increase in sucrose
content up to 2.3% and decrease to 1.2% at the end
(Kim et al., 2017). The sucrose concentration measured
in our study was lower than a study that showed a
maximum of 3% sucrose concentration, but the range
of A. okamotoanum Nakai sugar content was similar
(Moon et al., 2004). The longer the collection period,
the lower the sucrose concentration, but there was no
correlation between the sucrose concentration and daily
sap flow.

The sucrose concentration in phase 2 was also
measured at its highest at 2.4% in the early days
(February 13) and continued to decrease towards the
end (February 22, Fig. 5). The decrease in sucrose
concentration over time was also evident in sap collected
in phase 2. as a result, there was a notable difference
in sap flow between the two collection phases in this
study, but the sucrose concentration and the change
in concentration based on the collection period showed

a similar trend.

3.4. Inorganics analysis

Analysis of eight inorganic elements in the sap

showed the highest content of calcium, potassium,
magnesium and phosphorus in order, and recorded
relatively low levels of sodium, aluminium, manganese,
iron and zinc. Previous research also reports that calcium
and potassium comprise 81% of inorganic elements in
saps (Kim et al., 2010). The potassium concentration
in the sap collected in phase 1 was 46.65-79.11 mg/kg,
and the content decreased over time. The potassium
concentration from phase 2 samples was 60.80-78.12
mg/kg, similar to the case in phase 1. Calcium
(25.27-48.14 mg/kg) and phosphorus (7.06-8.59 mg/kg)
concentration ranges of samples from phase 1 and 2
were also similar. The Calcium concentration was
notably lower than the sap calcium concentration (548
mg/kg) of A. okamotoanum Nakai from Ulleungdo
reported by Moon (2004). In case of magnesium, the
sap from phase 1 had higher concentration of
17.03-27.25 mg/kg than the same from phase 2 at
10.84-19.99 mg/kg.

4, CONCLUSION

We analyzed the sap flow and composition of
artificially planted A. okamotoanum Nakai in Jinju
region of Gyeongsangnam-do Province. After collecting
the samples in two phases with an interval of 30 days,
we observed significant difference in total sap flow
amount between the two phases and confirmed that

result is closely connected to diurnal temperature
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variation and temperature conditions. No changes in
sugar content or concentration of inorganic elements
over collection time were identified. Although the sugar
and inorganic element content of A. okamotoanum Nakai
in the research site was reported to be lower than the
previously reported A. okamotoanum Nakai from
Ulleungdo, it is believed to be caused by the
characteristics of soil and climate in each region.
Future studies will follow to discover useful and
functional ingredients in 4. okamotoanum Nakai sap
other than sugar and inorganic elements. The results
of this study are to be used as base line data for sap

resource collection and production.

REFERENCES

Choi, W.S., Park, M.J., Kim, H.Y., Choi, I.G., Lee,
H.J., Kang, H.Y. 2010. Factors Affecting Acer mono
Sap Exudation: (I ) Hamyang Region in Korea.
Journal of the Korean Wood Science and
Technology 38(4): 349-358.

Choi, W.S., Choi, I.G., Park, M.J. 2012. Factor
Affecting Sap Exudation of Juglans Mandsburica
and Acer Mono: (1I) Inje Region in korea. Journal
of the Korean Wood Science and Technology 40(6):
378-388.

Choi, W.S., Park, M.J., Lee, H.J., Choi, L.G., Kang,
H.Y. 2010. Factors Affecting Acer mono sap
Exudation: Kwangyang Region in Korea. Journal
of the Korean Wood Science and Technology 38(1):
66-74.

Kim, C.H., Park, Park, J.H., Lee, K.S., Park, Y.B., Lee,

K.T. 2017. Characteristics of Sap Exudation from
Acer okamotoanum (Nakai) Plantation Forest in
Jinju Region. Journal of the Korean Wood Science
and Technology 45(3): 308-316.

Kim, H.Y., Kim, S.H., Gwak, K.S., Park, M.J., Choi,
W.S., Kang, H.Y. 2010. Change in chemical
composition of Acer mono saps collected in
different region and time depending on storing
period. Journal of the Korean Wood Science and
Technology 38(1): 75-84

Kwon, S.D., Kim, J.K., Moon, H.S. 2010. Vegetation
Structure and Soil Condition of Acer okamotoanum
Communities in Ulleung Island. Journal of Agriculture
& Life Science 44(5): 15-22.

Lim, J.H., Cho, J.H., Kwon, J.N., Kim, Y.S., Kang,
W.S., Byun, Y.S., Kim, J.H., Shin, M.H., Jeon, J.H.,
Ko, S.H., Seo, S.T., Park, Y.B., Lee, K,S., Lee,
K.T., Shim, D.H., Kong, W.S., Park, B.S., Kim,
H.W. 2016. economic tree species(® Acer pictum
subsp. mono, A Research Paper Series 93 in
National Institute Of Forest Science, Ed. by Nam,
S.H. Seoul, Korea.

Moon, H.S., Kwon, S.D. 2004. Sap Collection and
Major Components of Acer okamotoanum Nakai
Native in Ullungdo. Korean Journal of Medicinal
Crop Science 12(3): 249-254.

Yoon, J.H., Kwon, S.D., Jeon, K.S., Kang, J.H., Cho,
M.K., Moon, H.S. 2012. Comparison of Growth
Characteristics Between Natural and Plantation
Stand on Acer okamotoanum. Journal of Agriculture
& Life Science 46(1): 83-90.

- 213 -



Jin-Sung HUH - Jeong-Woon KIM - Jun-Hyuck YOON - Su-Yeon LEE

APPENDIX

(Korean Version)

AFAYG AFAY SAVRHY S JH 7S B4F L 4 24

£ B oA AR 24 SAEA QABHIAY] o) AH A7 B4 9 THAHES BAs] 98 2aE e
L@ g 240 28] AH o|Rolgom, 7} A AUTS 247 & 0-20 cm) 524 o] .

478
P = = ~TEo
EF4Y0] o 329, F E5HS

APt 7120] 1.16 £ 2.15C & ZAFE 13} 21720194 1€ 102 ~ 2 092)9] =08 %
ok 60.59 L2 TA=|ch dBat 7]20] 2.5 + 1.30CE 2ARE 22} A]7](20199 24 12 ~ 22¢)ell= & E%o] oF 11Y0]9)
om F &5 oF 1338 L2 1A} A7) 7159 oF 22%0] dgsle= GOz Zhastgit. 1, 23 AF A7) o0 o 7
w4 A3t A (Sucrose) 9] FHgo] E427] H1 2.5%F e on &4 FRAIMCE 4 0.8% HE 4590 2
(Glucose)} Zh(Fructose)-> Sucrosed]| H]3}o] Frgo] wofo, 0of 77k £=A1& Yetiglet. A3 sHo) F7144&
A3}, 2@ HBO 7FE(41.69 ~ 89.75 mgkg), Z4:(24.66 ~ 48.14 mg/kg), TF1Y|%(10.18 ~ 27.25 mg/kg)o|QlTh 1, 2
AF A7 =H 749 sucroseFrF H F7|4R0 ek W= Foel 2folE Ho|A|= ¢olth AMHOR AV Y
LA R Lol AHof QlojA B4R 2 AolE HAAW G U FrAE FRFY] Hfolle f94 tolrt yERA]
OJ—O]—]:]_

1B A .

o
P
ook
K
N
N

2]
=
5]

2
g

1 ofl

VS

=i

e %

LME

oo AL o2 B Alolo] 28 4 9l BT A9l AT VAR FR A5 3 shfolet, FoH ol
A& o= gEE 52 d24yFo|d ofFo g dejRl LA E A (Acer okamotoanum NAKAIL) W W12 M (Acer pictum
var. runcanum) 5% 5. 59 A4k 2502 LA SItk 53] SAMRANN ANEE Solo] A9 B4l Qi)
HjEoz RO o W BAHE G SO Q5 o URE @] AF 32 o] ZrjEo] rkKwon ef al., 2010).
SEwolut Bt SATRA Y A, Fa AL 22 AdPo|goL) HTTo] WA Ho|Ale] A4
ol AL Si7 AF2Y St 271 gl Agolnt

SR Aol 2aA AT Lo Sl AS] SR e W A% 2
ARATA B SATRA Q1F 2UAS ZHFATHYoon e al, 2012). 12T A4 F
1 A 10 emo) T2 EE A &9l & 4 ATHLim et al., 2016).

—

22 T3] 915 20059 %A
9¥lo] A5t - 40 A7} s

1
0 Zeof] M 2 RS i QA 71202 SelA SItkChoi e al, 2010). £:019) A YA Azl 2]
A% AR 12+ 16T, & HA7120] 43 + 15T, & Harjeo] 118 = 19T whEsh 29 548 24 2471702

B gt vf ItH(Choi et al., 2010).

T2 ZF Aduict Bt 712 W Yuaprt dolstn g A oS Makslr] 919 HE A7l thETh & ALY 2ARK o)
Az A fdgEs HHog QA & Qe AF A7IE dS557] fl6f 201492 E vid S5 2 AR E40f el
DU sex ok FA7HA] EIE AR S YARCE o Her| 3420, o AL 2.14C, o e
10.60CE AAstHom A AFA Y 7]29] 3067t BAGHS 22jste = HHA 7S 1Y 8l ~ 2Y S0 = IS
1} QJtkKim ef al., 2017).

2 AFoA= AFA G Qg AAE AR
AFA7I0 e S S5 AR A AR 24
ghg-staat otk

o) 7H 02 1249} 275 Lprlo] T3kl SoAHE AABch
2 SARORN EA A ] SATRASO Ao 7| 2ARE

fivel

ofnt
(9%)

S

o

=

I

o

PR

2.1, AEA @ EAE
B Ao gk Ay ARAC] As IR Aol aMITA AHATLE ZYAR i 112 m,

1
FEAR AR 32 C AT 9113t o] 200540 YR SATRAZ FATOR 23HFTHZ 1020 cmyel] hsH



Analysis of Sap Production and Composition of Acer okamotoanum from
Artificial Stands in Different Tapping Time in Jin-ju Region in Korea

= 5ol 13} A2} 27 Ao 217 SEA ALE QrHTable 1)

2.2, %9 A3 @ 7IARRIA 44

BAEE ARHFRAA 1020 cm)e] ok Role] 13 e 204 Aol 22k sEH AHgH gk

o) A% Sk AFAUL AR ol Aol thek AN RE 1 m FololA ol 8 mme] =P
Mg AE0) A 1A 3] Bt B ATolAE 1712 A5ton] 8 mm 4 542 Sk 134 2149
220199 19 109158 20194 29 099714 AAIBHA 23 AHAS 13} 4e0f Zo] Szl F0l 20194 29 12915
20199 29 20971 AXSETE 0 11410 AT 294 AN T T 24X S0 Soeke o) AT E ol g3}
of 25T, QU 723} Atk B2 u]7]4F 27874H|(WH-2300S, CHANJU TECH Co, China)& A3]3}e] 245tttk

N

3. TEA (Sugar analysis)
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