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ABSTRACT

This study was indicated that both potato leaves and stems contained certain amount of
alkaloids compounds which digested in the rumen of Hanwoo steers. Three candidate plant
byproducts such as potato, tomato, and eggplant were collected and dried for making feed
additives. Among the candidate byproducts, potato extract was contained 2.05+0.27mg/g of
a-chaconine and 0.60+0.08mg/g of e-solanine. These glycoalkaloids was potentially
activated as functional compounds to skeletal muscle in beef cattle. However, tomato and
eggplant byproducts were not detected any alkaloids compounds. After potato byproducts
collected and dried for 24 hours, dry matter of potato byproduct were used as feeding
study for evaluating active dose titrations. For evaluating dietary rate of rumen microbes,
potato dry matter were treated with in situ hybridization for 72 hours using annulated
Hanwoo steers. The glycoalkaloids contained potato dry matter were digested until 12 hours
after treatment. Blood concentration of glycoalkaloids were not detected after 24 hours
treatment of potato dry matter. These data indicated that potato byproduct were digested
with rumen microbes for 24 hours after treatments.
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{Collection and drying of
potato topsider)

{Collection and drylng of
eggplant topsider)

{Collection and drying of
tomato topsider)

Fig. 1. Collection and drying of high—quality leaves and stems of potato, eggplant and tomato.

(Topside hot air drying)
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Extrasynthesis AF2%E alpha-solanine¥ alpha-
chaconine, Sigma AF2YE atropine EFEZE 1Y
sto] A Aol ARESIeltE B4 Al % rFEE,
JteFEE, AHSFEETEUREY 3= MeOHZ
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EAof Aottt AREHES] 9 5% aqueous ace-
tic acid -8} ofgkZ 8N FE5E&S B flot]
A& 50mge ZF 89 50mLel ¥ F A2o4 O/N
5to] &390 1 ¥ 0.424m membrane filterE A}
85}9] filtering & LC-MS &40 AR5t ZF Alw
£ A AN FHeE & LC-MS B4 o1, 1 g
< AT

(After 24 hours of drying,
pulverization)

Fig. 2. Dry processing of alkaloid feed by—products and manufacturing of additives for diet study.
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7 #FEEE MeOHOl =9 Img/ml stock sol-
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ng/mL EE5E 0.16ng/mL 7] F 6749 = &9
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< I Alxste] LC-MS &4 & HdakE ARgsto] 4
FAE 2ottt A FAdol= alpha-Chaconined]|
dafA= m/z 852, alpha-solanine®| tia|lAE m/z
868, atropine® HHsllA= m/z 290014 ¥ MS chro-
matogram®| HAZLS ARSI

LC-MS 24

LC-MS BAS 9J5la] Agilent A2} 1100 seriesE ©]
8oto] 451911, columne YMC Hydrosphere(150 %
4.6mm LD., 3um particle size(Agilent)}& ©]-&5}%tt.
Solvent= acetonitrile(+0.1% TFA)/water(+0.1% TFA)
< 0|85l flow ratex= 0.5mL/min °& 3130
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Fig. 3. Three types of extraction samples from potato, eggplant, and tomato additives for diets.
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Table 1. Extract process after harvesting by-prducts of potatoes, eggplants, and tomatoes

Process Process drawing Device Note
Harvest
|
Washing
|
foreign material . N )
°'19 ) Foreign material inspection for
inspection ;
soil, stones, metals, etc.

Preparation of raw materials

|

Hot air drying

|
|

Pulverization

Collection

Hot Air Dryer

Ring roller mill

80°C, 12hr (Over a period of 6 days)

3mm screen, pulverized material @ 34kg

Store in plastic bags, each
containing one-third

The dried and collected raw materials are subjected to the pulverization process

Hydrothermal extract
powder
(material 11kg)

10-fold dilution, 100°C, extraction for 4
hours, followed by overnight extraction

Extraction filtrate filtration

Recovery of approximately 2kg of
hot water extract powder
10-fold ethanol extraction at 80°C for

Ethanol extract powder
(material 11kg)

4 hours, followed by overnight extraction
after 4 hours.

Extraction filtrate filtration

Water substitution material and tar-like
precipitate

Concentrate the tar-like precipitate by
dissolving it in ethanol
Water substitute
Tar-like precipitate
Granules of powdered extract from

Granum

Hydrothermal Ethanol extraction
extract )
| concentration system
Filter
|
Enrichment Ethanol extraction
| concentration system
Dry Spray dryer (small-scale)
Ethanol extracti
Ethanol extract thano ex raction
| concentration system
Filter
|
Enrichment Ethanol extraction
| concentration system
Water
substitution
|
Enrichment
| Rotary evaporator
Dry Freeze-drying
Dry(ethanol) Freeze—drying
Hydrothermal
Water bath dryer

extract powder

hot water extraction

{Digestion test feed sample)

{In situ digestion test)

Fig. 4. Ruminal digestion study of muscle enhanced feed additives.

{Analysis of alkaloids in
digested dry matter)
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Fig. 5. Calibration curve for

alpha—chaconine and alpha-solanine.

Table 2. Concentration of Alpha—chaconine and alpha-solanine in potato byproduct extraction

Sl alpha—-Chaconine alpha—Solanine Total
(mg/g extract) (mg/g extract) (mg/g extract)

Ethanol extract 0.4320.02 0.09£0.01 0.62

Hot water extracts 1.69+0.34 0.54£0.12 2.23

Dry sample 2.0520.27 0.60£0.08 2.65
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Fig. 6. Calibration curve for atropine.
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Fig. 7. Atropine chromatogram in SIM mode of eggplant and tomato hot water extract and ethanol extract samples.
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Fig. 9. Changes in blood metabolites of time—dependent feed additive diet.
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